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Executive Summary 

Nexteer Automotive retained Bureau Veritas N01th America, lnc. to test air emissions from four 
sources at its facility in Saginaw, Michigan. The testing was pelfOJmed in order to satisfy testing 
requirements and evaluate compliance with emission limits in Michigan Department of 
Environmental Quality (MDEQ) Renewable Operating Pe1mit (ROP) MI -ROP-A6175-2014a 
(Boiler No.2) and MDEQ Permit-to-Install (PTI) PTI 175-14 (Boiler Nos. 3, 5, and 6). 

The sources tested are the following boilers: 

• Boiler No.2 (EUBR02) 77-million-British-thermal-unit-per-hour (mmBtu/hr)-heat-input, 
natural-gas-fired boiler that supplies 60,000 pounds per hour (lb/in·) process steam. 

• Boiler No.3 (EUBR03) 150-mmBtu/ln·-heat-input, natural-gas-fired boiler that supplies 
125,000 lb/in· of process steam. 

• Boile1· No.5 (EUBROS) 180-mmBtu/ln·-heat-input, natural-gas-fired boiler that supplies 
150,000 lb/in· of process steam. 

• Boiler No.6 (EUBR06) 180-mmBtu/in·-heat-input, natural-gas-fired boiler that supplies 
150,000 lb/in· of process steam. 

The ROP and PTI require testing to evaluate compliance with emission limits. Boiler No. 5 and 
Boiler No. 6 have recently been conve1ted from coal-fired boilers to gas-fired boilers; therefore, 
testing was required within 180 days after initial sta1tnp of the boilers. 

The air emission testing at the outlet of the boilers followed United States Environmental 
Protection Agency (USEPA) Methods I, 2, 3A, 4, 7E, 10, 19, and 205, and State of Michigan 
Part 10 Rules. Testing consisted oftin·ee 60-minute test runs at the exhaust of: 

• Boiler No. 2 (EUBR02) to measure 0 2, C02, and NOx concentrations and mass emission 
rates on December 2, 2015. CO was not measured because the pe1mit for this boiler does not 
include a limit for CO. 

• Boiler Nos. 3, 5, and 6 (EUBR03, EUBR05, and EUBR06) to measure 0 2, C02, CO, and 
NOx concentrations and mass emission rates on November 30, 2015, and December I, 2015. 

The air emission testing was conducted as described in the Intent-to-Test plan, which was 
submitted to MDEQ on September I, 2015. Detailed results are presented in Tables I tln·ough 4 
after the Tables Tab of this repmt. The results of the testing are summarized in the following 
tables. The results of this test program indicate Boiler Nos. 2, 3, 5, and 6 at the Nexteer 
Automotive facility are operating in compliance with pennit emission limits. 
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I 
Boiler No. 2 Emission Results 

Parameter Units Runl Run2 Run3 

Testing Condition lb/hr 
53,020 52,960 52,720 

(Steam Production) 

Fuel Consumption scf/hr 47,000 46,000 46,000 

0 2 Concentration1 % 6.4 6.3 6.2 

C02 Concentration1 % 8.4 8.4 8.5 

NOx Mass Emission lb NOxlmmscf 

Rate of natural gas 127 127 127 

0 2 oxygen conected for analyzer d1 rft 
COJ= carbon dioxide scf/hr =standard cubic foot per hour 
NOx =nitrogen oxides tmnscf:= million standard cubic foot 
Note: The pennit limit for Boiler No.2 is expressed in units different from the other boilers. 

Boiler No. 3 Emission Results 

Parameter 

Testing Condition 
(Steam Production) 

Fuel Consumption 

0 2 Concentration1 

C02 Concentration1 

CO Mass Emission 
Rate 

NOx Mass Emission 
Rate 

02 oxygen 
C02= carbon dioxide 
CO = carbon monoxide 
NOx = nitrogen oxides 

Units 

lblhr 

scflhr 

% 

% 

lb/mmBtu 

1b!hr 

lb/mmBtu 

1b!hr 

Run I 

110,780 

121,000 

3.4 

10.3 

0.0000098 

0.0018 

0.087 

16.2 

' corrected for analyzer dnft 
lb/hr =pound per hour 

Run 2 

112,380 

119,000 

2.9 

10.5 

Not detected 

Not detected 

0.088 

16.3 

scflhr = standard cubic foot per hour 

Run 3 

113,480 

118,000 

2.9 

10.4 

Not detected 

Not detected 

0.088 

16.0 

lb/mmBtu =pound per million British thennal unit 

VI 

Average Permit 
Limit 

52,900 -

46,333 -

6.3 -

8.4 -

127 210 

Average Penni! 
Limit 

112,213 -

119,333 -

3.1 -

10.4 -

0.0000098 0.10 

0.0018 15.0 

0.088 0.12 

16.2 18.0 



Boiler No. 5 Emission Results 

Parameter Units Run 1 Rnn2 Rnn3 

Testing Condition 1b/hr 
(Steam Production) 

146,683 144,427 148,428 

Fuel Consumption scf/hr 137,000 131,000 135,000 

0 2 Concentration1 % 3.3 3.2 3.2 

C02 Concentration1 % 10.2 10.2 10.3 

CO Mass Emission 1b/mmBtu Not detected Not detected Not detected 
Rate 

NOxMass 
Emission Rate 

0 2 oxygen 
CQ2:=o carbon dioxide 
CO = carbon monoxide 
NOx = nitrogen oxides 

Parameter 

Testing 
Condition 
(Steam 
Production) 

Fuel 
Consumption 

o, 
Concentration! 

co, 
Concentration! 

CO Mass 
Emission Rate 

NOxMass 
Emission Rate 

02 oxygen 
col= carbon dioxide 
CO = carbon monoxide 
NOx =nitrogen oxides 

1b/hr Not detected Not detected 

1b/mmBtu 0.076 0.076 

1b/hr 16.4 

" corrected for analyzer dnft 
lb/hr = pound per hour 
scf/hr =standard cubic foot per hour 

16.5 

lb/mmBtu =pound per million British thennal unit 

Not detected 

0,075 

14.5 

Boiler No. 6 Emission Results 

Units Runl Run2 

1b/hr 

143,425 143,854 

scf/hr 
135,000 137,000 

% 
2.6 2.6 

% 
10.5 10.6 

lb/mmBtu Not detected Not detected 

lb!lu· Not detected Not detected 

1b/mmBtu 0.077 0.077 

lb/hr 11.3 
L corrected fot analyzer dnft 
lb/hr =pound per hour 

12.3 

scflhr = standard cubic foot per hour 
lb/mmBtu =pound per million British thcmml unit 

vii 

Run3 

144,168 

132,000 

2.6 

10.5 

Not detected 

Not detected 

0.077 

13.2 

. 
Average Permit 

Limit 

146,513 -

134,333 -

3.2 -

10.2 -

Not detected 0.10 

Not detected 18.0 

0.076 0.12 

15.8 21.6 

Average Permit 
Limit 

143,816 -

134,667 -

2.6 -

10.5 -

Not detected 0.10 

Not detected 18.0 

0.077 0.12 

12.2 21.6 



1.0 Introduction 

1.1 Summary of Test Program 

Nexteer Automotive retained Bureau Veritas North America, Inc. to test air emissions fi'om four 
sources at its facility in Saginaw, Michigan. Nexteer Automotive is a designer and manufacturer 
of steering columns, shafts, integral steering gears, rack and pinion steering gears, power steering 
pumps, advanced steering systems and complete steering modules with anti-theft features for 
various vehicle manufacturers. 

The testing was performed in order to satisfY testing requirements and evaluate compliance with 
emission limits in Michigan Depattment ofEnviromnental Quality (MDEQ) Renewable 
Operating Pennit (ROP) MI -ROP-A6175-2014a (Boiler No. 2) and MDEQ Permit-to-Install 
(PTI) PTI 175-14 for Boiler Nos. 2, 3, 5, and 6 (Boiler Nos. 3, 5, and 6). 

Air emission testing consisted of measuring the following parameters: 

• Flue gas velocity, molecular weight, and moisture content 

• Concentration of oxygen (02) 

• Concentration of carbon dioxide (C02) 

• Concentration of carbon monoxide (CO) except for Boiler No. 2. The pennit for Boiler No. 
2 does not have a limit for CO. 

• Concentration of nitrogen oxides (NOx) 

The sources tested are the following four boilers: 

• Boiler No.2 (EUBR02) 77-million-British-thermal-unit-per-hour (mmBtulhr) heat-input, 
natural-gas-fired boiler that supplies 60,000 pound per hour (lb/hr) process steam. 

• Boiler No.3 (EUBR03) 150-mmBtu/hr-heat-input, natural-gas-fired boiler that supplies 
125,000 lb/hr of process steam. 

• Boiler No.5 (EUBR05) 180-mmBtu/hr-heat-input, natural-gas-fired boiler that supplies 
150,000 lb/lu of process steam. 

• Boiler No.6 (EUBR06) 180-mmBtu/hr-heat-input, natural-gas-fired boiler that supplies 
150,000 lb/lu of process steam. 

1 



The ROP and PTI require testing to evaluate compliance with emission limits. Boiler No. 5 and 
Boiler No.6 have recently been conve1ied from coal-fired boilers to gas-fired boilers; therefore, 
testing was required within ISO days after initial startup of the boilers. 

The air emission testing was conducted November 30 through December 2, 2015, as described in 
the Intent-to-Test plan, which was submitted to MDEQ on September 1, 2015. The testing is 
summarized in Table 1-1. 

Table 1-1 

' ' Sources Tested Parameters and Test Date 

Source 

Boiler No. 2 (EUBR02) 
Boiler No. 3 (EUBR03) 
Boiler No. 5 (EUBR05) 
Boiler No. 6 (EUBR06) 
0 2 - oxygen 
C02 =carbon dioxide 
CO = carbon monoxide 
NOx = nitrogen oxides 

1.2 Key Personnel 

Test Parameter Test Date 

02, C02, and NOx December 2, 2015 
02, C02, CO, and NOx December I, 2015 
02, C02, CO, and NOx November 30, 2015 
02, C02, CO, and NOx November 30,2015 

Key personnel involved in this test program are listed in Table 1-2. Mr. Brian Young, Senior 
Project Manager with Bureau Veritas, directed the compliance testing program. Mr. Dominic 
DeCarlo, Facilities and Environmental Engineer, provided process coordination and atTanged for 
facility operating parameters to be recorded. 

Portions of the testing were witnessed by Mr. Thomas Gasloli and Mr. Ben Witkopp, 
Enviromnental Quality Analysts with MDEQ. 
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Table 1-2 
ey ersonne K P I 

Nexteer Automotive 
Dominic DeCarlo Kimberly Bostek 
Facilities and Environmental Engineer Supervisor, Environmental Engineer 
Nexteer Automotive Nexteer Automotive 
3900 Holland Road 3900 Holland Road 
Saginaw, Michigan 48601 Saginaw, Michigan 48601 
Telephone: 989.757.5987 Telephone: 989.757.4504 
Facsimile: 989.757.4044 Facsimile: 989.757.4044 
domini c.decarlo(a·:nex teer .com kimberly.bostek(d; nexteer.com 

MichiRan Department of Environmental Quality 
Ben Witkopp Thomas Gasloli 
Michigan Department of Environmental Quality Michigan Department of Environmental Quality 
Air Quality Division - Saginaw Bay District Air Quality Division- Lansing District Office 
401 Ketchum Street, Suite B Constitution Hall 
Bay City, Michigan 48708 525 West Allegan Street, 2'" Floor South 
Telephone: 989.894.6219 Lansing, Michigan 30241 
Facsimile: 989.891.9237 Telephone: 517.284.6778 
\\·itkoppb(f(michigan.gov Email: gaslolit(o)nicbigan.gov 

Bureau V eritas 
Thomas Schmelter Brian Young 
Senior Project Manager Senior Project Manager 
Bureau Veritas North America, Inc. Bureau Veritas North America, Inc. 
22345 Roethel Drive 22345 Roethel D1ive 
Novi, Michigan 48375 Novi, Michigan 48375 
Tel: 248.344.3003 Tel: 248.344.7983 
Fax: 248.344.2656 Fax: 248.344.2656 
thomas,schme!ter({i;us"bttreauveritas.coJn brian. young(rtus.bu reau veri tas.com 
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2.0 Source and Sampling Locations 

2.1 Process Description 

N exteer Automotive is a designer and manufacturer of steering columns, shafts, integral steering 
gears, rack and pinion steering gears, power steering pumps, advanced steering systems and 
complete steering modules with anti -theft featmes for various vehicle manufacturers. Operations 
are conducted in six buildings and a powerhouse. The testing was perfmmed on boilers in the 
powerhouse. 

Four gas-fired boilers (Boiler Nos. 2, 3, 5, and 6), which can generate 485,000 pounds of steam 
per hour (lb/hr) distributed to various buildings. Emissions are generated tln·ough the 
combustion of natural gas and combustion gases are vented tln·ough stacks exiting the roof of the 
powerhouse. 

Nexteer Automotive operates the boilers on a load-demand basis tln·oughout the year because the 
steam is used for both process heating and building heat. Generally, steam is provided by a 
minimum of one boiler (during the summer months), with a maximum of three boilers operating 
a balanced steam load (during the winter months). During the testing, the boilers operated at 80 
to I 00% capacity. 

Natural gas supplied by Consumers Energy is combusted in Boiler Nos. 2, 3, 5, and 6. Nexteer 
Automotive personnel recorded operating parameters during the emission testing. The recorded 
operating parameters are included in Appendix E and summarized in Table 2-1. 

The ratings of the boiler are: 

• Boiler No. 2 (EUBR02) 77 nnnBtu/ln· heat input and 60,000 lb/ln· process steam. 

• Boiler No.3 (EUBR03) !50 nnnBtu/ln· heat input and 125,000 lb/ln· of process steam. 

• Boiler No. 5 (EUBROS) 180 nnnBtu/ln· heat input and 150,000 lb/ln· of process steam. 

• Boiler No. 6 (EUBR06) 180 mmBtu/ln· heat input and 150,000 lb/ln· of process steam. 

4 



I 
I 

Table 2-1 
s ummaryo rocess Jpera mg fP 0 f P t arame ers 

Source Date Ruu Natural Gas Use Steam Output Boiler 0 2 % 

Boiler No.2 
Dec. 2, 2015 

(EUBR02) 

Boiler No.3 
Dec. 1, 2015 

(EUBR03) 

Boiler No.5 
Nov. 30, 2015 

(EUBR05) 

Boiler No.6 
Nov. 30, 2015 

(EUBR06) 

Mcf!hJ thousand cubic feet pet hour 
lb/hr = pound per hour 

I 
2 
3 

Average 
I 
2 
3 

Averal!e 
I 
2 
3 

Averal!e 
I 
2 
3 

Average 

2.2 Control Equipment 

(Mcf/hr) (lb/hr) 

47 53,020 5.8 
46 52,960 5.8 
46 52,720 5.7 
46 52,900 5.7 

121 110,780 2.8 
119 112,380 2.4 
118 113,480 2.4 
119 112,213 2.5 
137 146,683 2.6 
131 144,427 2.6 
135 148,428 2.6 
134 148,428 2.6 
135 143,425 2.0 
137 143,854 2.0 
132 144,168 1.9 
135 143,816 2.0 

The use oflow nitrogen oxide (NOx) bumers installed in Boiler Nos. 2, 3, 5, and 6 reduce NOx 
emissions. Low NOx burners reduce emissions by staging the combustion process, thereby 
delaying ignition and loweiing the combustion temperature. The lower combustion temperature 
reduces thetmal NOx formation. 

Low NOx burners generally result in NOx emission reductions of 40 to 85% relative to 
uncontrolled emission levels. 

Process and control equipment data recorded during testing are included in Appendix E. Table 
2-1 summarizes the process and control equipment data. 
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2.3 Flue Gas Sampling Locations 

Descriptions of the flue gas sampling locations are presented in Sections 2.3.1 through 2.3.4. 

2.3.1 Boiler No.2 (EUBR02) Exhaust 

The Boiler No. 2 (EUBR02) exhaust stack is 48.25 inches in diameter and has two 4-inch-diameter 
sampling pmis. Eight traverse points were used to measure stack gas velocity. The potis are 
located: 

• 20 feet ( 5 duct diameters) from the nearest downstream disturbance. 

• 12 feet (3 duct diameters) from the nearest upstream disturbance. 

The sampling pmis are accessible via a ladder and a platform on the stack. 

Figure 2-1 depicts the Boiler No. 2 (EUBR02) exhaust sampling location. Figure 1 in the Appendix 
depicts the sampling pmis and traverse point locations. 

Figure 2-1. Boiler No.2 (EUBR02) Exhaust Stack 
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2.3.2 Boiler No. 3 (EUBR03) Exhaust 

The Boiler No. 3 (EUBR03) exhaust stack is 66 inches in diameter and has two 4-inch-diameter 
sampling pmts. Eight traverse points were used to measure stack gas velocity. The pmts are 
located: 

• I 0 feet (2 duct diameters) from the nearest downstream disturbance. 

• 15 feet (3 duct diameters) from the nearest upstream disturbance. 

The sampling pmts are accessible via a ladder and a platfmm on the stack. 

Figure 2-2 depicts the Boiler No. 3 (EUBR03) exhaust sampling location. Figure 2 in the Appendix 
depicts the sampling pmts and traverse point locations. 

Figure 2-2. Boiler No. 3 (EUBR03) Exhaust Stack 
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2.3.3 Boiler No. 5 (EUBR05) Exhaust 

The Boiler No. 5 (EUBR05) exhaust stack is 60 inches in diameter and has two 4-inch-diameter 
sampling pmts. Eight traverse points were used to measure stack gas velocity. The pmts are 
located: 

• I 0 feet (2 duct diameters) from the nearest downstream disturbance. 

• 20 feet ( 4 duct diameters) fi·om the nearest upstream disturbance. 

The sampling potts are accessible via a ladder and a platfmm on the stack. 

Figure 2-3 depicts the Boiler No. 5 (EUBR05) exhaust sampling location. Figure 3 in the Appendix 
depicts the sampling pmts and traverse point locations. 

Figure 2-3. Boiler No. 5 (EUBR05) Exhaust Stack 

2.3.4 Boiler No.6 (EUBR06) Exhaust 

Sampling 
Ports 

The Boiler No. 6 (EUBR06) exhaust stack is 60 inches in diameter and has two 4-inch-diameter 
sampling ports. Eight traverse points were used to measure stack gas velocity. The pmts are 
located: 

• I 0 feet (2 duct diameters) from the nearest downstream disturbance. 
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• 20 feet ( 4 duct diameters) from the nearest upstream disturbance. 

The sampling pmis are accessible via a ladder and a platfmm on the stack. 

Figure 2-4 depicts the Boiler No. 6 (EUBR06) exhaust sampling location. Figure 3 in the Appendix 
depicts the sampling ports and traverse point locations. 

Figure 2-4. Boiler No. 6 (EUBR06) Exhaust Stack 

2.4 Process Sampling Locations 

Process sampling was not required during this test program. A process sample is a sample that is 
analyzed for operational parameters, such as calorific value of a fuel (e.g., diesel, natural gas, 
coal), organic compound content (e.g., paint coatings), or composition (e.g., polymers). 

9 



3.0 Summary and Discussion of Results 

3.1 Objective and Test Matrix 

The objective of the testing was to satisfy testing requirements and evaluate compliance with 
emission limits in MDEQ ROP MI -ROP-A6175-2014a (Boiler No.2) and MDEQ PTI PTI 175-
14 (Boiler Nos. 3, 5, and 6). The specific objectives of the testing were to measure 0 2, C02, CO, 
and NOx concentrations and mass emission rates. 

The petmit for Boiler No.2 does not have an emission limit for CO, only NOx; therefore, CO 
was not measured for this boiler. 

The permit limit for Boiler No. 2 is expressed in pounds ofNOx per million standard cubic feet 
of natural gas (lb/mmscf). The limits for the other boilers are in pounds per million Btu 
(lb/mmBtu) and pounds per hour (lb/hr) for NOx and CO. 

Table 3-1 summarizes the sampling and analytical matrix. 

3.2 Field Test Changes and Issues 

Communication between Nexteer Automotive, Bureau Veiitas, and MDEQ allowed the testing to 
be completed without field test changes. 

3.3 Summary of Results 

The results of the testing, compared to the applicable emission limits, are summarized in Tables 
3-2 tlu·ough 3-5. Detailed results are presented in Tables I tlu·ough 4 after the Table Tab of this 
report. Graphs of the measmed 0 2, C02, CO, and/or NOx concentrations are presented after the 
Graphs Tab of this repmt. Sample calculations are presented in Appendix B. 

The results of this test program indicate Boiler Nos. 2, 3, 5, and 6 at the Nexteer Automotive 
facility are operating in compliance with pe1mit limits listed in the tables. 

10 



Sampling Test Test Start Stop 
Location Date Run Tine Tine 

1 8:00 9:00 

Boiler No.2 
Dec. 2 2 9:15 10:15 

(EUBR02) 
3 10:30 11:30 

I 8:15 9:15 

2 9:30 10:30 
Boiler No.3 
(EUBR03) 

pee. 1 

3 10:45 11:45 

1 12:30 13:30 

2 13:45 14:45 
Boiler No.5 
(EUBR05) 

rov. 30 

3 15:00 16:00 

1 8:00 9:00 

2 9:30 10:30 
Boiler No.6 

rov. 30 (EUBR06) 
3 10:45 11:45 

Table 3-1 
Test Matrix 

Sample/Type Sampling 
of Pollutant Method 

02, C02,NOx 1, 2, 3A, 4, 
7E, 19,and 
205 

02, C02, CO, 1, 2, 3A, 4, 
NOx 7E, 10, 19, 

and 205 

o,, co,, co, 1, 2, 3A, 4, 
NO, 7E, 10, 19, 

and 205 

o2. co2,co, 1, 2, 3A, 4, 
NO, 7E, 10, 19, 

and 205 

11 

No. of Test Analytical Method Analytical 
Runs and Laboratory 
Duration 

Three 60- Field measurement Bureau 
minute runs Paramagnetic Veritas 

Chemiluminescence 
Gravimetric 
Infrared 

Three 60- Field measurement Bureau 
minute runs Instrument infrared Veritas 

analysis 
Paramagnetic 
Chemiluminescence 
Gravimetric 
Infrared 

Three 60- Field measurement Bureau 
minute runs Instrument infrared Veritas 

analysis 
Paramagnetic 
Chemiluminescence 
Gravimetric 
Infrared 

Three 60- Field measurement Bureau 
minute runs Instrument infrared Veritas 

analysis 
Paramagnetic 
Chemiluminescence 
Gravimetric 
Infrared 



s ummaryo 
Table 3-2 

rn·I N 2A. E 01 er o. Ir IDISSIOll T est R I esu ts 
Parameter Units Runl Run2 Run3 

Testing Condition lb/hr 
53,020 52,960 52,720 

(Steam Production) 

Fuel Consumption sc£1hr 47,000 46,000 46,000 

0 2 Concentration1 % 6.4 6.3 6.2 

C02 Concentration! % 8.4 8.4 8.5 

NO, Mass Emission lb NOxfmmscf 

Rate of natural gas 127 127 127 

0 1 oxygen f corrected fm analyze! dnft 
C02= carbon dioxide scflhr =standard cubic foot per hour 
NOx =nitrogen oxides mmscf= million standard cubic foot 
Note: The pennit limit for Boiler No.2 is expressed in units different from the other boilers. 

s ummaryo 
Table 3-3 

fB ·1 N 3 A. E 01 er o. Ir IDISSIOll T tR es 
Paran1eter Units Run I Run2 Run3 

Testing Condition lb/hr 
110,780 112,380 113,480 

(Steam Production) 

Fuel Consumption scf/hr 121,000 119,000 118,000 

0 2 Concentration! % 3.4 2.9 2.9 

C02 Concentration! % 10.3 10.5 10.4 

CO Mass Emission lb/mmBtu 0.0000098 Not detected Not detected 
Rate 

lb/hr 0.0018 Not detected Not detected 

Average Permit 
Limit 

52,900 -

46,333 -

6.3 -

8.4 -

127 210 

esu It s 
Average 

112,213 

119,333 

3.1 

10.4 

0.0000098 

0.0018 

NO, Mass Emission lb/mmBtu 0.087 0.088 0.088 0.088 
Rate 

02 oxygen 
C02= carbon dioxide 
CO = carbon monoxide 
NOx =nitrogen oxides 

lb/hr 16.2 
,, 
. conected for analyzer dnft 

lb/hr = pound per hour 
scflhr = standard cubic foot per hour 

16.3 

lb/mmBtu =pound per million British thennal unit 

12 

16.0 16.2 

Pennit 
Limit 

-

-

-

-

0.10 

15.0 

0.12 

18.0 



s ummaryo 01 er o. tr 
Table 3-4 

fB 'I N 5 A' E ffilSSIOll T tR es esu It s 
Parameter 

Testing Condition 
(Steam Production) 

Fuel Consumption 

0 2 Concentration+ 

C02 Concentration+ 

CO Mass Emission 
Rate 

NOx Mass Emission 
Rate 

0 2 oxygen -

C02= carbon dioxide 
CO =carbon monoxide 
NO., =nitrogen oxides 

Parameter 

Testing Condition 
(Steam Production) 

Fuel Consumption 

0 2 Concentration+ 

C02 Concentration+ 

CO Mass Emission 
Rate 

NOxMass 
Emission Rate 

0~ oxygen 
col"' carbon dioxide 
CO= carbon monoxide 
NO,= nitrogen oxides 

s 

Units Run 1 

lb/hr 
146,683 

scf/hr 137,000 

% 3.3 

% 10.2 

lb/mmBtn Not detected 

lb/ln· Not detected 

lb/mmBtn 0.076 

lb/hr 16.4 
L corrected for analyzer dnft 
lb/hr = pound per hour 

Run2 

144,427 

131,000 

3.2 

10.2 

Not detected 

Not detected 

0.076 

16.5 

scflhr =standard cubic foot per hour 
lb/mmBtu = pound per million British thennal unit 

Run3 Average 

148,428 146,513 

135,000 134,333 

3.2 3.2 

10.3 10.2 

Not detected Not detected 

Not detected Not detected 

0,075 0.076 

14.5 15.8 

ummaryo 01 er o. tr 
Table 3-5 

fB 'I N 6 A' E ffilSSIOll T tR esu es It s 
Units Runl 

lb/hr 
143,425 

scf/hr 135,000 

% 2.6 

% 10.5 

lb/mmBtu Not detected 

lb/hr Not detected 

lb/mmBtn 0.077 

lb/hr 11.3 
corrected for analyzer dnft 

lb/hr = pound per hour 

Run2 

143,854 

137,000 

2.6 

10.6 

Not detected 

Not detected 

0.077 

12.3 

scf/hr =standard cubic foot per hour 
lb/mmBtu = pound per million British thcnnal unit 

13 

Run3 Average 

144,168 143,816 

132,000 134,667 

2.6 2.6 

10.5 10.5 

Not detected Not detected 

Not detected Not detected 

0.077 0.077 

13.2 12.2 

Permit 
Limit 

-

-

-

-

0.10 

18.0 

0.12 

21.6 

Permit 
Limit 

-

-

-

-

0.10 

18.0 

0.12 

21.6 



4.0 Sampling and Analytical Procedures 

4.1 Test Methods 

Bureau Veritas measured emissions in accordance with the procedures specified in the USEP A 
Standards of Performance for New Stationmy Sources and State ofMichiganPmilO Rules 
Intetmittent Testing and Sampling. Bureau Veritas used methods presented in Table 4-1. 

Table 4-1 
ampnng et 0 s r M h d s 

Parameter 
Source 

EUBR02 EUBR03 

Sampling ports 
and traverse • • 
points 
Velocity and 
flowrate • • 
Molecular 
weight, carbon 
dioxide and • • 
oxygen 
Moisture content • • 
Nitrogen oxides 

• • 
Carbon 
monoxide • 
Emission rate 
(lb/mmBtu) • • 
Gas dilution • • 
• Indtcates a test parameter for each test run. 
t For calibration gases. 

EUBROS 

• 

• 

• 

• 
• 

• 

• 

• 

EUBR06 Method 

• I 

• 2 

• 3A 

• 4 

• 7E 

• 10 

• 19 

• 205 

US EPA Reference Method 
Title 

Sample and Velocity Traverses for 
Stationary Sources 

Detetmination of Stack Gas Velocity 
and Volumetric Flow Rate (TypeS 
Pitot Tube) 
Detennination of Oxygen and Carbon 
Dioxide Concentrations in Emissions 
from Stationmy Sources (Instrumental 
Analyzer Procedure) 

Determination of Moisture Content in 
Stack Gases 
Detennination of Nitrogen Oxide 
Emissions from Stationary Sources 
(Instrumental Analyzer Procedure) 
Determination of Carbon Monoxide 
Emissions from Stationary Sources 
(Instrumental Analyzer Procedure) 
Determination of Sulfur Dioxide 
Removal Efficiency, and Particulate 
Matter, Sulfur Dioxide, and Nitrogen 
Oxide Emission Rates 
Verification of Gas Dilution Systems 
for Field Instrument Calibrationst 

4.1.1 Volumetric Flowrate (USEPA Methods 1 and 2) 

Method I, "Sample and Velocity Traverses for Stationary Sources," from 40 CFR 60, Appendix 
A, was used to evaluate the sampling locations and the number of traverse points for the 
measurement of velocity profiles. Figures 1 through 3 (see Figures Tab) depict the sampling 
locations and traverse points. 
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Method 2, "Determination of Stack Gas Velocity and Volumetric Flow Rate (TypeS Pitot 
Tube)," was used to measure flue gas velocity and calculate volumetric flowrate. An S-type 
Pitot tube and thennocouple assembly connected to a digital manometer and thennometer was 
used. Because the dimensions of Bureau Veritas' Pi tot tubes meet the requirements outlined in 
Method 2, Section 10.0, a baseline Pitot tube coefficient of0.84 (dimensionless) was assigned. 

The digital manometer and thermometer are calibrated using calibration standards, which are 
traceable to National Institute of Standards (NIST). The Pitot tube inspection and calibration 
sheets are included in Appendix A. 

Cyclonic Flow Check. Bureau V eritas evaluated whether cyclonic flow was present at the 
sampling location. 

Cyclonic flow is defined as a flow condition with an average null angle greater than 20°. The 
direction of flow can be dete1mined by aligning the Pi tot tube to obtain zero (null) velocity head 
readings-the direction would be parallel to the Pitot tube face openings or perpendicular to the 
null position. By measuring the angle of the Pi tot tube face openings in relation to the stack wall 
when a null angle is obtained, the direction of flow is measured. If the absolute average of the 
flow direction angles is greater than 20°, the flue gas flow is considered to be cyclonic at that 
sampling location and an altemative location should be used. 

The average of the measured traverse point flue gas velocity null angles for each boiler is 
presented below: 

• Boiler No. 2 (EUBR02) approximately 3° 

• Boiler No.3 (EUBR03) approximately 3° 

• Boiler No. 5 (EUBR05) approximately 5° 

• Boiler No. 6 (EUBR06) approximately 4° 

Because the average null angles were less than 20°, the measurements indicate the absence of 
cyclonic flow. Field data sheets are included in Appendix C. Computer-generated field data 
sheets are included in Appendix D. 

4.1.2 Oxygen, Carbon Dioxide, Carbon Monoxide, and Nitrogen Oxides 
(USEPA Methods 3A, 7E, and 10) 

The flue gas oxygen (02) and nitrogen oxide (NOx) concentrations were measured in order to 
calculate an emission rate in lb NOxfhr and lb NOxlmmBtu (pound ofNOx per million British 
thetmal unit). US EPA Method 3A, "Determination of Oxygen and Carbon Dioxide 
Concentrations in Emissions from Stationary Sources (Instrument Analyzer Procedure)," was 
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used to measme the 0 2 and carbon dioxide (C02) concentrations of the flue gas. USEP A 
Method 7E, "Determination of Nitrogen Oxides Emissions from Stationary Sources 
(Instrumental Analyzer Method)" was used to measure NO, concentrations. Carbon monoxide 
concentrations were measured using US EPA Method I 0, "Determination of Carbon Monoxide 
Emissions from Stationary Somces." The sampling trains for US EPA Methods 3A, 7E, and 10 
are similar and the flue gas was extracted from the stack through: 

• A stainless-steel probe. 

• Heated Teflon® sample line to prevent condensation. 

• A chilled Teflon condenser with peristaltic pump to remove moisture from the sampled gas 
stream prior to entering the analyzer. 

• Paramagnetic (02), chemiluminescence (NO,), and infrared (CO and C02) gas analyzers. 

Data were recorded at !-second intervals on a computer equipped with data acquisition software 
(DAS). Recorded pollutant concentrations were averaged over the duration of each test mn. 

Before testing, a 3-point stratification test was conducted by measuring the 0 2, C02, CO, or NO, 
gas concentration at a sampling location 17, 50, and 83% of the stack diameter for at least twice 
the response time. The results of the 3-point stratification demonstrated that sampling from a 
single point near the centroid of the duct was appropriate. 

An NO/N02 conversion check was perfonned using an approximate 50-ppmv N02 calibration 
gas. The NO concentration was greater than 90% of the introduced N02 calibration standard. 

A calibration error check was performed by introducing zero-, mid-, and high-level calibration 
gases directly into the analyzers. The calibration error check was perfmmed to evaluate the 
analyzers' response within the acceptable ±2% range of the calibration span. 

Before each test mn, a system-bias test was perfmmed where known concentrations of 
calibration gases were introduced at the probe tip to measme if the analyzers' responses were 
within ±5% of the calibration span. At the conclusion of each test run, an additional system-bias 
check was perfmmed to evaluate the percent drift from pre- and post-test system-bias checks. If 
percent drift was less than 3.0% of span, the test is considered valid. 

USEPA Method 19 equations were used to calculate NO, and CO emission rates in lb 
NOx/mmBtu and lb CO/=Btu. 

Figure 4 depicts (Figmes Tab) the US EPA Methods 3A, 7E and 10 sampling train. Calibration 
data along with the USEP A Protocol 1 cettification sheets for the calibration gases used are 
included in Appendix A. 
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4.1.3 Moisture Content (USEP A Method 4) 

The moisture content of the flue gas was measured using US EPA Method 4, "Determination of 
Moisture Content in Stack Gases." Bureau Veritas' modular USEPA Method 4 stack sampling 
system consists of: 

• A stainless steel probe. 

• Tygon® umbilical line connecting the probe to the impingers. 

• A set of four Greenburg-Smith (GS) impingers with the configuration shown in Table 4-2 
situated in a chilled ice bath. 

• A sample line. 

• An Environmental Supply® control case equipped with a pump, dry-gas meter, and calibrated 
orifice. 

Table 4-2 
e 0 m pmger on 1gura wn USEP A M th d 4 I C fi f 

Impinger Type Contents Amount 

I Modified Water -100 milliliters 

2 Greenburg Smith Water -100 milliliters 

3 Modified Empty 0 milliliters 

4 Modified Silica desiccant -300 grams 

Before stmting a test run, the sampling train was leak-checked by capping the probe tip and 
applying a vacuum of approximately 15 inches of mercury to the sampling train. The dry-gas 
meter was monitored for approximately 1 minute to demonstrate that the sample train leak rate 
was less than 0.02 cubic feet per minute ( cfin). The sampling probe was insetted into the 
sampling pmt and positioned near the centroid of the stack in preparation for sampling. Flue gas 
was extracted at a constant rate fi·om the stack, with moisture removed from the sample stream 
by the chilled impingers. 

At the conclusion of the test run, a post-test leak check was conducted and the impinger train was 
carefully disassembled. The weight of liquid or silica gel in each impinger was measured with a 
scale capable of measuring ±0. 5 gram. The weight of water collected within the impingers and 
volume of flue gas sampled were used to calculate the moisture content. Figure 5 after the 
Figures Tab depicts the USEPA Method 4 sampling train. 
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4.1.4 Carbon Monoxide and Nitrogen Oxide Emission Rate 
(USEP A Method 19) 

US EPA Method 19, "Determination of Sulfur Dioxide Removal Efficiency and Particulate 
Matter, Sulfur Dioxide, and Nitrogen Oxide Emission Rates," was used to calculate CO and NO, 
emission rates in units specified by the permit. Oxygen concentrations and appropriate F factors 
(ratios of combustion gas volumes to heat inputs) were used to calculate NO, emission rates 
from measured NO, and 0 2 concentrations. Equation 19-1 from the method was used: 

Where: 
E 
cd 
Fct 

Pollutant emission rate (lb/million-Btu) 
Pollutant concentration, d1y basis (lb/scf) 
Volumes of combustion components per unit of heat content (8,710 
dscf/nun Btu for natural gas) 
Concentration of oxygen on a d1y basis (%) 

4.1.5 Gas Dilution (USEPA Method 205) 

A gas dilution system was used to introduce known values of calibration gases into the analyzers. 
The gas dilution system consists of calibrated orifices or mass flow controls and dilutes a high
level calibration gas to within ±2% of predicted values. The gas divider is capable of diluting 
gases at set increments and was evaluated for accuracy in the field in accordance with USEP A 
Method 205, "Verification of Gas Dilution Systems for Field Instrument Calibrations." 

Before testing, the gas divider dilutions were measured to evaluate that they were within ±2% of 
predicted valnes. Three sets of three dilutions of the high-level calibration gas were performed. 
In addition, a ce1iified mid-level calibration gas was introduced into an analyzer; this calibration 
gas concentration was within± I 0% of a gas divider dilution concentration. 

4.2 Procedures for Obtaining Process Data 

Process data were recorded by N exteer Automotive personnel. Refer to Section 2.1 and 2.2 for 
discussions of process and control device data and Appendix E for the operating parameters 
recorded during testing. 

4.3 Sampling Identification and Custody 

Recovery and analytical procedures were not applicable to this test program. 
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5.0 QA/QC Activities 

Equipment used in this test program passed quality assurance/quality control (QA/QC) 
procedures. Refer to Appendix A for equipment calibrations and inspection sheets. Field data 
sheets are presented in Appendix C. Computer-generated data sheets are presented within 
Appendix D. 

5.1 Pretest QA/QC Activities 

Before testing, the sampling equipment was cleaned, inspected, and calibrated according to 
procedures outlined in the applicable USEPA sampling method and USEPA's "Quality 
Assurance Handbook for Air Pollution Measurement Systems: Volume III, Stationary Source
Specific Methods." 

5.2 QA/QC Audits 

The results of select sampling and equipment QA/QC audits and the acceptable tolerance are 
presented in the following sections. Analyzer calibration and gas certification sheets are 
presented in Appendix A. 

5.2.1 Sampling Train QA/QC Audits 

The sampling trains described in Section 4.1 were audited for measurement accuracy and data 
reliability. Table 5-1 summarizes the QA/QC audits conducted for the Method 4 sampling train. 
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Table 5-1 
Method 4 Sampling Train QA/QC Audits 

Parameter Run 1 Run2 Run3 Method Requirement Comment 

Boiler No.2 (EllBR02) 

Sampling train leak check 0 ft3 0 ft3 0 ft3 <0.020 ft3 Valid 
Post-test for I for I for I for 1 minute at 2: sample 

min min min vacuum recorded during test 
at 6 in at 6 in at 5 in 
Hg Hg Hg 

Sampling vacuum 3 3 3 
(in Hg) 

Boiler No.3 (EllBR03) 

Sampling train leak check 0 ft3 0 ft3 0 ft 3 <0.020 ft3 Valid 
Post-test for I for I for I for 1 minute at 2: sample 

min min min vacuum recorded dming test 
at 5 in at 6 in at 5 in 
Hg Hg Hg 

Sampling vacuum 3 3 3 
(inHg) 

Boiler No.5 (EUBR05) 

Sampling train leak check 0 ft 3 0 ft 3 0 ft 3 <0.020 ft 3 Valid 
Post-test for I for I for I for 1 minute at 2: sample 

min min min vacuum recorded during test 
at 5 in at 5 in at 7 in 
Hg Hg Hg 

Sampling vacuum 3 3 3 
(in Hg) 

Boiler No.6 (EllBR06) 

Sampling train leak check o.oo5 n' 0 ft3 0 ft3 <0.020 ft3 Valid 
Post-test for I for I for I for 1 minute at 2: sample 

min min min vacuum recorded during test 
at 5 in at 13 in at 5 in 
Hg Hg Hg 

Sampling vacuum 3 3 3 
(in Hg) 

20 



~-_-,,~ D
~ 
> 

" 
02_" 

5.2.2 Instrument Analyzer QA/QC Audits 

The instrument sampling trains described in Section 4.1 were audited for measurement accuracy 
and data reliability. The analyzers passed the applicable calibration criteria. The following table 
summarizes gas cylinders used during this test program. Refer to Appendix A for additional 
calibration data. 

Table 5-2 
Calibration Gas Cylinder Information 

Parameter Gas Vendor 
Cylinder Serial 

Cylinder Value 
Expiration 

Number Date 
19.89% (C02) 

Pangaea Gases, LLC EB0049262 20.01% (0,) 3/6/22 
Balance (N) 

11.21% (C02) 

Carbon Dioxide (C02) 
CC68032 10.89% (0,) 2/17/23 

Balance (N) 
Oxygen (02) 

11.20% (C02) Nitrogen (N) 
Airgas CC307809 10.91% (0,) 2/17/23 

Balance (N) 
19.93% (C02) 

CCI3924 20.11% (0,) 2/26/23 
Balance (N) 

Carbon Monoxide (CO) CC148871 
45.03 ppm 

12/19/22 Balance (N)-
Nitrogen (N) Air gas 

81.49 ppm 
XC014125B Balance (Nj__- 1/6/23 

Nitrogen (N) Airgas CC39741 99.9995% 9/25/22 

Nitrogen Dioxide (N02) 50.18 ppm (N02) 

Oxygen (02) Airgas CC500773 1 ,000 ppm (02) 11/11117 
Nitrogen (N) Balance -tN) 

45.2 ppm (NO) 

Nitric Oxide (NO) 
CC275914 45.5 ppm (NO,) 7/23/17 

The American Gas Balance (N) 
Nitrogen Oxides (NO,) 

Group 90.7 ppm (NO) Nitrogen (N) 
CC272120 90.9 ppm (NO,) 7110122 

BalancecNl 
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5.2.3 Dry-Gas Meter QA/QC Audits 

Table 5-3 sununarizes the d1y-gas meter calibration checks in comparison to the acceptable 
USEPA tolerance. Refer to Appendix A for DGM calibrations. 

Table 5-3 
ry-gas e er a I ra wn U I D M t C l"b f QA/QC A d"t 

Dry- Pre-test DGM Post-Test DGM Difference Acceptable Comment 
Gas Calibration Factor Calibration Factor Between Pre- Tolerance 

Meter (Y) (Y) and Post-test 
(dimensionless) (dimensionless) DGM 

Calibrations 

2 0.974 0.984 0.01 ±0.05 Valid 

October 12,2015 December 17, 2015 

5.2.4 Thermocouple QA/QC Audits 

Temperature measurements using thermocouples and digital pyrometers were compared to a 
reference temperature (i.e., ice water bath, boiling water) before and after testing to evaluate 
accuracy of the equipment. The thennocouples and pyrometers measured temperature within 
±1.5% of the reference temperatures and were within USEPA acceptance critelia. Thermocouple 
calibration sheets are presented in Appendix A. 

5.3 QA/QC Checks for Data Reduction and Validation 

Bureau V eritas validated the computer spreadsheets onsite. The computer spreadsheets were 
used to evaluate the accuracy of field calculations. The field data sheets were reviewed to 
evaluate whether data has been recorded appropriately. The computer data sheets were checked 
against the field data sheets for accuracy during review of the draft report. Sample calculations 
were perfmmed to check computer spreadsheet computations. 

5.4 QA/QC Problems 

Equipment audits and QA/QC procedures demonstrate sample collection accuracy for the test 
lUllS. 
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6.0 Limitations 

The infmmation and opinions rendered in this report are exclusively for use by N exteer 
Automotive. Bureau Veritas North America, Inc. will not distribute or publish this repmi 
without Nexteer Automotive's consent except as required by law or court order. The 
infmmation and opinions are given in response to a limited assignment and should be 
implemented only in light of that assignment. Bureau Veritas North America, Inc. accepts 
responsibility for the competent perfmmance of its duties in executing the assignment and 
preparing reports in accordance with the nonnal standards of the profession, but disclaims any 
responsibility for consequential damages. 

This repmi prepared by: 

Health, Safety, and Environmental Services 

This repmt reviewed"~ £ A... C 
~D.;P.E. / 

Director and Vice President 
Health, Safety, and Enviromnental Services 
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Table 1 
Boiler No.2 0 2, C02, and NO, Emission Results 

Nexteer Automotive 
Saginaw, Michigan 

Bureau Veritas ProjectNo.11015-000146.00 

Parameter 

Date 

Steam Production 

Start Time 

Duration 

Fuel Consmnption 

Volumetric Flowrate 

0 2 Concentration (Cu\· ) 

Pre·test system calibration, zero gas (C0 ) 

Post-test system calibration, zero gas (C0 ) 

Certified low bracket gas concentration (C~!A) 

Pre-test system calibration, low bracket gas (CM) 

Post-test system calibration, low bracket gas (CM) 

A ve1·age Corrected 0 2 Concentration (C~..,)t 

C02 Concentration (Cav ) 

Pre-test system calibration, zero gas (C0 ) 

Post-test system calibration, zero gas (C0 ) 

Certified low bracket gas concentration (CMA) 

Pre-test system calibration, low bracket gas (C~ 

Post~test system calibration, low bracket gas (CM) 

Average Corrected C02 Concentration (C8u)t 

NO,. Concentration (Ca-.· ) 

Pre-test system calibration, zero gas (C0 ) 

Post~test system calibration, zero gas (C0 ) 

Certified low bracket gas concentration (C~-tA) 

Prewtest system calibration, low bracket gas (C~ 

PosHest system calibration, low bracket gas (CM) 

Average Correded N01 Concentration (C
11
as)t 

N01 Mass Emission Rate 
t co!Tected for lillalyzer dnft 

lblhr: pound per hour 

scflhr: standard cubic foot per hour 

dscflruin: dry standard cubic foot per minute 

ppmvd: part per million by dry volume 

lb/mnncf: pound per million stlilldard cubic foot 

S I' D D b 2 2015 amplln!!". ate: ecem • •• , 
Units Runt 

Dec 2, 2015 

lb/hr 53,020 

hr:min 8:00 

min 60 

scfl11r 47,000 

dscf/min 13,078 

% 6.4 

% 0 

% 0.1 

% 10.91 

% 10.90 

% 10.90 

% 6.4 

% 8.4 

% 0 

% 0.1 

% 11.23 

% 11.2 

% 11.3 

% 8.4 

ppmvd 62.7 

ppmvd ·0.3 

ppmvd -0.1 

ppmvd 90.9 

ppmvd 89.9 

ppmvd 89.0 

PIJIDVd 63.8 

lb/mmscf gas 127 

Runl 

Dec2, 2015 

52,960 

9:15 

60 

46,000 

12,400 

6.3 

0.1 

0.1 

10.91 

10.90 

10.80 

6.3 

8.5 

0.1 

0.1 

11.23 

11.3 

11.4 

SA 

64.3 

·0.1 

-0.1 

90.9 

89.0 

89.1 

65.7 

127 

Run3 

Dec 2, 2015 Averaee 

52,720 52,900 

10:30 

60 60 

46,000 46,333 

12,408 12,629 

6.2 6.3 

0.1 0.1 

0.1 0.1 

10.91 10.91 

10.80 10.87 

10.90 10.87 

6.2 6.3 

8.5 8.5 

0.1 0 

0 0 

11.23 11.2 

11.4 11.3 

11.1 11.3 

8.5 8.4 

64.7 63.9 

·0.1 ·0.2 

0.1 0.0 

90.9 90.9 

89.1 89.3 

89.5 89.2 

65.8 65.1 

127 127 
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Table 2 
Boiler No.3 0 2, C02, CO, and NOx Emission Results 

Nexteet· Automotive 
Saginaw, Michigan 

Bul'eau Vel'itas Pl'oject No. 11015-000146.00 
Sampling Date: Decembel' 1, 2015 

Parameter Units Runl Run2 

Date Dec 1,2015 Dec 1, 2015 

Steam Production lhllu 110,780 112,380 

Start Time hr:min 8:15 9:30 

Duration min 60 60 

Fuel Consumption scflhr 121,000 119,000 

Volumetric Flowrate dscf7min 32,054 31,152 

0 2 Concentration (C;r.·g) % 3.4 2.9 

Pre-test system calibmtion, zero gas (C0 ) % 0 0 

Post-test system calibration, zero gas (Co) % 0 0 

Certified low bracket gas concentration (Cu-~.) % 10.91 10.91 

Pre-test system calibrntion, low bracket gas (CM) % 11.00 10.90 

Post-test system calibration, low bracket gas (C).!) % 10.90 10.90 

A\'erage CorrNted 0 2 Concentration (C;.o.)t % 3.4 2.9 

C{J_j Concentration(C~,..,) % 10.2 10.4 

Pre-test system calibration, zero gas (Co) % 0 0 

Post-test system calibration, zero gas (C0 ) % 0 0 

Certified low bracket gas concentration (C).n) % 11.2 11.2 

Pre-test system calibration, low bracket gas (C!Id % 11.1 11.2 

Post-test system calibration, low bracket gas (CM) % 11.2 11.2 

Average Corrected C01 Concentration (C
81

Jt % 10.3 10.5 

CO Concentration (C;r. ) ppmvd 0.3 0 

Pre-test system calibration, zero gas (C0 ) ppmvd 0.2 0.4 

PosHest system calibration, zero gas (C0 ) ppmvd 0.4 0.1 

Certified low bracket gas concentration (C!ILJ.) ppmvd 45.0 45.0 

Pre*test system calibration, low bracket gas (C)[) ppmvd 44.7 44.5 

Post-test system calibration, low bracket gas (CM) ppmvd 44.5 44.3 

Anrage Corrected CO Concentration (C111,)t ppmvd 0.013 -0.21 

Run3 

Dec 1,2015 

113,480 

10:45 

60 

118,000 

30,599 

2.9 

0 

0 

10.91 

10.90 

10.90 

2.9 

10.4 

0 

0 

11.2 

11.2 

11.2 

10.4 

0 

0.1 

0.1 

45.0 

44.3 

44.2 

..0.12 

Note: If the measmed CO is zero or the corrected concentration is uegative, the coacentrarion and subsequent results are considered "nm detected." 

CO Mass Emission Rate 

CO Mass Emission Rate 

NOx Concentration (C;r.· ) 

Pre-test system calibration, zero gas (C0 ) 

Post-test system calibration, zero gas (C0 ) 

Certified low bracket gas concentration (C).Lo\) 

Pre-test system calibration, low bracket gas (C)t) 

Post-test system calibration, low bracket gas (CM) 

Avea·age CoiTected NO" Concentration (C8.,)t 

NO,. Mass Emission Rate 

NO,. Mass Emission Rate 
t corrected fur amlyzcr drift 

tb.'hr. pound per hour 

scfhr: standard cubic foot per OOur 

dscflmin: dey standard cubic fool per minute 

ppm1•d: part per million by <h)· 1'0lume 

JblnunBtu: pound per minion British thermal unit 

lb/mmBto 

lb/bl' 

ppmvd 

ppmvd 

ppmvd 

ppnwd 

ppmvd 

ppmvd 

ppmvd 

lb/mmBtn 

lblhr 

0.0000098 -0.00015 ..0.000091 

0.0018 ..0.028 -0.017 

69.3 72.0 71.5 

0.3 0.5 0.4 

0.5 0.4 0.3 

90.9 90.9 90.9 

89.9 89.1 89.5 

89.1 895 88.8 

70.3 73:1. 72.9 

0.087 0.088 0.088 

16.2 16.3 16.0 

Average 

112,213 

60 

119,333 

31,268 

3.1 

0 

0 

10.91 

10.93 

10.90 

3.1 

10.3 

0 

0 

11.2 

11.2 

11.2 

10.4 

0.1 

0.2 

0.2 

45.0 

44.5 

44.3 

-0.11 

-0.000077 

-0.014 

70.9 

0.4 

0.4 

90.9 

89.5 

89.1 

72.1 

0.088 

16.2 



~ 

Sam)Jlin2 Date: November 30, 5 

Table3 ~ 
Boiler No . .'i 0 2, C02, CO, and NO, Emission Result~ 

Nexteel' Automotive ?, 
Saginaw. Michigan 

Bureau Vel'lta.~J Project No. 11015-000146.00 ~ 
201 -

Parameter Units Rnn 1 Rnn2 Rnn3 

Date NOl' 30, 2015 New 30. 2015 Nov 30, 2015 

Steam Prodt.K:tion lblhr 146,683 144,427 148,428 

Start Time hr:min 12:30 13:45 15:00 

Duration min 60 60 60 

Fuel Consumption >ef!ltr 137,000 131,000 135,000 

Volumetric Flowrnte dscflmin 37,089 37,194 33,125 

0 2 Concentration (C~, ) % 3.3 3.2 3.1 

Pre-test S}'Stem calibration, zero gas (C0) % 0.1 0 0 

Post-test system calibration, zero gas (C0) % 0 0 0 

Certified low bracket gas concentration(~) % 10.91 10.91 10.91 

Pre-test system calibration, tow bracket gas (C~) % 10.80 10.80 10.80 

Post-test system calibration, low bracket gas (C)1) % 1080 10.80 10.80 

AverAge Corrected Oz Con«ntratlon (C
11
Jt % 3.3 3.2 3.2 

CO~ Concentration (C.,...,) % 10.3 10.3 10.4 

Pre-test system calibmtion, zero gas (C0 ) % 0 0 0 

Post-test system calibration, zero gas (C0 ) % 0 0 0 

Certified low bracket gas concentration (C)L~) % 11.2 1l.2 11.2 

Pre-test system calibration, low bracket gas (C)1) % 11.3 11.4 11.3 
Post-test system calibration, low bracket gas (Cl1) % ll.4 11.3 11.4 

AYerage Correded C01 Concentration (C,.Jt % 10.2 10.2 10.3 

CO Concentration (C1,~) PPffi\'d 0 0 0 

Pre-test system calibration, zero gas (C0) ~pmvd -0.4 0.2 03 

Post-test system calibration, zero gas (C0 ) PPill\'d 0.2 0.3 0.2 

Certified low bracket gas concenb:ation (Cm) ppmvd 45.0 45.0 45.0 

Pre-test system calibration, low bracket gas (Cll) ppffi\•d 44.0 44.2 44.3 

Post-test system calibration, low bracket gas (C~1) ppnwd 44.2 44.3 44.1 

Anrage Corrected CO Concentration (C •• .)t ppm,·d 0.10 -0.26 -0.27 

Note: !fthe measured CO i> uro or the co1Tected concentration is negative, (he concentration and subsequent results nre considen::d "no1 detected., 

CO Mass Emission Rate 

CO Mass Emission Rate 

NO._ Concentration (C.,) 

Pre-test system calibration, zero gas (C0) 

Post-test system cahbration, zero gas (C0 ) 

Certified low bracket gas concentration (CuA) 

Pre-test system calibration, low bracket gas (~1) 
Post-test system calibration, low bracket gas {CM) 

Average Corrl'cted N01 Concentration (C1.,)t 

NO~ Mass Emission Rate 

NO Mass Emission Rate 
ctedt; t COIN oc l!llalyzer dnfl 

]b,hr: pound per how 
seflu-: st~m&rd cubic foot per hwr 

dlefm!n: dry standard cubic footp~r m!nute 
ppm\"d:partper million bydl}' \"Ohtnle 

IMnmBtu: pound permilliotl Bclti$b !hemal unlt 

lb/mmBtu 

lblhr 

ppmvd 

ppmvd 

ppmvd 

ppmvd 

ppm\'d 

ppnwd 

ppnwd 

lb/mmBtn 

lblbr 

0,000076 -0.00019 -0.00020 

0.016 -0.042 -0.040 

58.4 58.7 58.5 

0.7 0.6 0.7 

0.6 0.7 0.6 

45.5 45.5 45.5 

43.4 43.2 43.7 

43.3 43.7 43.7 

61.5 61.8 61.2 

0.076 0.076 0.075 

16.4 16.5 14,5 

Al'erage 

146,513 

60 

134,333 

35,802 

3.2 

0 

0 

II 

II 

II 

3.2 

10.3 

0 

0 

II 

II 

II 

10.2 

0 

0.0 

0.2 

45.0 

44.2 

44.2 

-0.1 

-0.00011 

-0.022 

58.6 

0.7 

0.6 

45.5 

43.4 

43.6 

61.5 

0.076 

15.8 



Table 4 
Boiler No.6 0 2, C02, CO, nud NO, Emission Results 

Nexteel' Automotive 
Saginaw, Michigan 

Bul'enu Veritas Pl'oject No. 11015-000146.00 
Samplng ate:Novem ••• ' liD b 30201 5 

Parameter Units Run 1 Run2 

Date Nov 30,2015 Nol' 30, 2015 

Steam Production lb/hr 143,425 143,854 

Start Time hr:min 8:00 9:30 

Dumtion min 60 60 

Fuel Constunption sctlhr 135,000 137,000 

Volumetric Flowrate dscf/min 24,424 26,410 

0 1 Concentration (C..,-.) % 2.7 2.7 

Pre-test system calibration, zero gas (C0 ) % 0.1 0.1 

Post-test system calibration, zero gas (Co) % 0.1 0.1 

Certified low bracket gas concentration (C~L•.) % 10.91 10.91 

Pre-test system calibration, low bracket gas (C~) % 11.00 10.90 

Post-test system calibration, low bracket gas (C;-.1) % 10.90 10.80 

A\·erage Corl'ected 0 1 Concentration (Cp.)t o/o 2.6 2.6 

C01 Concentration (C..,.) % 10.5 10.6 

Pre-test system calibmtion, zero gas (C0 ) % 0 0 

PosHest system calibration, zero gas {Co) % 0 0 

Certified low bracket gas concentration (Cl.L-~.) % 11.2 11.2 

Pre-test system calibration, low bracket gas (C:-.r) % 11.3 11.2 

Post-test system calibration, low bracket gas (C:-.d % 11.2 11.2 

A ve1·age Corrected C02 Concentration (Cg.Jt % 10.5 10.6 

CO Concentration (Ca, ) ppmvd 0 0 

Pre-test system calibration, zero gas (C0 ) ppm\'d 0.5 -0.4 

Post-test system calibration, zero gas (Co) ppmvd -0.4 -0.4 

Certified low bracket gas concentration (C~Ld ppmvd 45.0 45.0 

Pre-test system calibmtion, low bracket gas (CM) ppmvd 45.0 44.0 

Post-test system calibration, low bracket gas (CM) ppmvd 44.0 44.1 

A \'f'l"age Corrected CO Concentration (C,.Jt ppmYd -0.051 0.41 

Run3 

Nov 30,2015 

144,168 

10:45 

60 

132,000 

28,468 

2,7 

0.1 

0.1 

10.91 

10.80 

10.80 

2.6 

10.6 

0 

0 

11.2 

11.3 

11.5 

10.5 

0 

-0.4 

-0.4 

45.0 

44.1 

44.0 

0.41 

Note: lfthe measured CO is zero 01 the correcr<:d concentration is negath·e, 1he concentration and subsequent resnhs are considered· not detected." 

CO Mass Emission Rate 

CO 1\lass Emission Rate 

ND,; Concentration (C.,.) 

Pre-test system calibration, zero gas (C0 ) 

Post-test system calibration, zero gas (C0 ) 

Certified low bracket gas concentration (Cu-~.) 

Pre-test system calibration, low bracket gas (C:-.r) 

Post-test system calibration, low bracket gas (C;-.1) 

A nrage Corrected NO., Concentration (Cg;o.)t 

NO., Mass Emission Rate 

NO, Mass Emission Rate 
t corrected for anal}'ler drift 
lblhr: pound per hour 
scffhr: standard cubic foot per hour 
dscffmin: d!y standard cubic foot per minute 
ppmvd: part per mlllioo by dfy voli\Dle 
lbllnmBtu: poond per millioo British thennnlunit 

lb/mmBtu 

lb/br 

ppmvd 

ppmvd 

ppmvd 

ppmvd 

ppmvd 

ppmvd 

ppmvd 

lb/mmBtu 

lblhl' 

-0.000037 0.00029 0.00029 

-0.0054 0.047 o.oso 

61.7 61.3 61.2 

0.1 0.9 0.7 

0.9 0.7 0.7 

45.5 45.5 45.5 

44.1 43.3 43.3 

43.3 43.3 43.4 

64.4 64.8 64.5 

0.077 0.077 0.077 

11.3 12.3 13.2 

Al'erae.e 

143,816 

60 

134,667 

26,434 

2.7 

0.1 

0.1 

10.9 

10.9 

10.8 

2.6 

10.5 

0 

0 

11.2 

11.3 

11.3 

10.5 

0 

-0.1 

-0.4 

45.0 

44.4 

44.0 

0.3 

0.00018 

0.031 

61.4 

0.6 

0.8 

45.5 

43.6 

43.3 

64.6 

0.077 

12.2 


