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EXECUTIVE SUMMARY 

BT Environmental Consulting, Inc. (BTEC) was retained by North American Natural Resources 
(NANR) to evaluate oxides of nitrogen (NOx), carbon monoxide (CO), and volatile organic 
compounds (VOC) emission rates from tln·ee reciprocating engines located at the North 
American Natural Resources (NANR) Southeast Berrien Generating Station in Buchanan, 
Michigan. Field sampling for this emission test program was conducted on August 11 and 12, 
2014. The purpose of this report is to document the results of the emissions compliance test 
program. 

Testing consisted of triplicate 60-minute test runs on three engines at the facility. The 
emissions test program was required Michigan Renewable Operating Permit No. MI-ROP
N5432-2011. The results of the emission test program are summarized by Table E-I. 

TablcE-1 
North American Natural Resources- Southeast Berrien Facility 

Landfill Gas-Fired Reciprocating Engines 1, 2, and 3 
ompllance est rogram esu ts C r TP RIS 

Source· I Poliutal1t .· ...•. · .. test Rest1lt 

NOx 0.38 g/bhp-lu· 
Reciprocating co 2.13 glbhp-hr 

Engine I 
VOC 0.18 g/bhp-hr 

Reciprocating 
NOx 0.45 g/bhp-hr 

Engine 2 co 2.16 g/bhp-lu· 

voc 0.0 glbhp-hr * 
NOx 0.56 glbhp-hr 

Reciprocating co 2.76 glbhp-lll" 
Engine 3 

voc 0.0 g/bhp-lu· * 
* All VOC ennsswns were determmed to be Methane (CH4) 
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urn mary 
. ·. Emission Lilnitation 

0.62 glbhp-hr 

2.8 glbhp-hr 

1.0 g/bhp-ln· 

0.62 glbhp-ln· 

2.8 glbhp-iu· 

1.0 g/bhp-ln· 

0.62 glbhp-hr 

2.8 g/bhp-ln· 

1.0 g/bhp-lu· 
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1. Introduction 

BT Environmental Consulting, Inc. (BTEC) was retained by North American Natural Resources 
(NANR) to evaluate oxides of nitrogen (NOx), carbon monoxide (CO), and volatile organic 
compounds (VOC) emission rates from three reciprocating engines located at the North 
American Natural Resources (NANR) Southeast Berrien Generating Station in Buchanan, 
Michigan. Field sampling for this emission test program was conducted on August 11 and 12, 
2014. The purpose of this report is to document the results of the emissions compliance test. 
program. 

The Air Quality Division (AQD) of Michigan's Depmiment ofNatural Resources and 
Environment has published a guidance document entitled "Format for Submittal of Source 
Emission Test Plans and Reports" (December 2013, see Appendix A). The following is a 
summary of the emissions test program and results in the format outlined by the AQD 
document. 

l.a Identification, Location, and Dates of Test 

Field sampling for this emission test program was conducted on August II and 12, 2014 at the 
North American Natural Resources Southeast Berrien Landfill facility in Buchanan, Michigan. 
The purpose of this report is to document the results of the emissions determined during 
compliance test program. 

The emission test program included the evaluation of oxides of nitrogen (NOx), carbon 
monoxide (CO), and non-methane volatile organic compounds (VOC) emissions from 
three landfill gas-fired reciprocating engines. 

l.b Purpose of Testing 

Michigan Renewable Operating Permit (ROP) No. MI-ROP-N5432-2011 includes the 
emission limitations listed in Table 1. The purpose of the testing was to quantity NOx, 
CO, and VOC emission rates in terms of g/bhp-hr. These emission rates will be utilized to 
demonstrate compliance with ROP No. MI-ROP-N5432-2011 as well as the requirements 
of Title 40, Pmi 60, Subpart JJJJ of the Code of Federal Regulations (40 CFR 60, Subpart 
JJJJ). 

l.c Source Description 

The Southeast Berrien facility includes three (Caterpillar 3520) landfill gas-fired, spark
ignition, lean-burn reciprocating engines. Each reciprocating engine produces 
approximately 2,000 kilowatts (kW) at 2250 bhp. Normal operation of the engine includes 
operation at constant speed near I 00% load conditions. 
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l.d Test Program Contact 

The contact for the source and test plan is: 

Mr. Richard Spranger 
Environmental Manager 
Nmth American Natural Resources 
4516 Rathburn Rd. 
Birch Run, Michigan 48415 
(517) 719-1322 

l.e Testing Personnel 

Names and affiliations for personnel who were present during the testing program are 
summarized by Table 2. 

2. Summary of Results 

Sections 2.a through 2.d summarize the results of the emissions compliance test program. 

2.a Operating Data 

Inlet gas flowrate, exhaust temperature, methane content, and generator power load (kW) 
were monitored during the testing. 

2.b Applicable Permit 

The applicable permit for this emissions test program is Ml-ROP-N5432-2011. 

2.c Results 

The overall results of the emissions compliance test program are summarized by Table 3. 

2.d Emission Regulation Comparison 

Emission limitations for NANR are summarized by Table 1. 

3. Source Description 

Sections 3.a through 3.e provide a detailed description of the process. 
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3.a Process Description 

Landfill gas is compressed, filtered, and chilled to 50 degrees Fahrenheit. Gas enters the 
main header where flowrate, temperature, and methane content and measured. The 
engines burn the landfill gas to produce electricity. As methane content fluctuates 
tlU"oughout the day, the engines gas jets are adjusted to minimize emissions. 

3.b Raw and Finished Materials 

The raw material supplied to the engine includes landfill gas. The finished material is 
electricity. 

3.c Process Capacity 

The Engines produce approximately 1,600 kW at an inlet pressure of225 kPa. If the 
landfill gas methane content changes, the inlet pressure changes and the operators adjust 
the engine's fuel ratio to bring up boost (kPa) to maintain an average of9% oxygen in the 
engine exhaust. Each engine is rated at 2,250 bhp. 

3.d Process Instrumentation 

Engines performance is determined by methane input and k W output. 

4. Sampling and Analytical Procedures 

Sections 4.a through 4.d provide a summary of the sampling and analytical procedures 
used to verify emission rates from the engines. 

4.a Sampling Train and Field Procedures 

Sampling and analysis procedures utilized the following test methods codified at Title 40, 
Part 60, Appendix A of the Code of Federal Regulations (40 CFR 60, Appendix A): 

• Method 1- "Sample and Velocity Traverses for Stationary Sources" 

• Method 2- "Determination of Stack Gas Velocity and Volumetric Flowrate" 

• Method 3A- "Determination of Molecular Weight of Dry Stack Gas" 

• Method 4- "Determination of Moisture Content in Stack Gases" 

• Method 7E - "Determination of Nitrogen Oxide Emissions from Stationary 
Sources" 

• Method 10 - "Determination of Carbon Monoxide Emissions from Stationary 
Sources" 

North American Natural Resources. 3 BTEC Project No. 14-4571.00 
September 26,2014 Southeast Berrien Landfill Engines Test Report 



(i!Ec Inc. 

• Method 25A - "Determination of total gaseous organic concentration using a flame 
ionization analyzer" 

The NO, content of the exhaust gas was measured using a TECO 42hi NOx gas analyzer 
and the 0 2, CO, & C02 content was measured using M&C and Teledyne analyzers. A 
sample of the gas stream was drawn through an insulated stainless-steel probe with an in

line glass fiber filter to remove any particulate, a heated Teflon® sample line, and tln·ough 
a Universal Analyzers 3080PV electronic sample conditioner to remove the moisture from 
the sample before it entered the analyzer. Data was recorded at 1 0-second intervals on a 
PC equipped with data acquisition software. 

A USEPA Method 7E N02 to NO conversion efficiency test was performed on August 11, 
2014. The results are presented in Appendix C. 

The VOC content of the exhaust was measured using a J.U.M. Model 1 09A analyzer. A 
sample of the gas stream was drawn through an insulated stainless-steel probe with an in

line glass fiber filter to remove any patiiculate and a heated Teflon® sample line to prevent 
the condensation of any moisture from the sample before it enters the analyzer. Data was 
recorded at 4-second intervals on a PC equipped with data acquisition software. 

For analyzer calibrations, calibration gases were mixed to desired concentrations using an 
Environics Series 4040 Computerized Gas Dilution System. The Series 4040 consisting of 
a single chassis with four mass flow controllers. The mass flow controllers are factory
calibrated using a primary flow standard traceable to the United States' National Institute 
of Standards and Teclmology (NIST). Each flow controller utilizes an 11 point calibration 
table with linear interpolation, to increase accuracy and reduce flow controller 
nonlinearity. Schematic drawings of the flow traverse points, continuous emission 
systems, and the moisture sampling train are provided as Figures I through 4. 

USEP A Method 205 Verification of Gas Dilution Systems for Field Instrument 
Calibrations was performed. The results of this verification can be found in Appendix C. 

4.b Recovery and Analytical Procedures 

Recovery and analytical procedures were described in Section 4.a. 

4.c Sampling Ports 

Sampling p01i locations met the minimum criteria of Method I. 

5. Test Results and Discussion 

Sections 5.a through 5.k provide a summary of the test results. 
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S.a Results Tabulation 

The results of the emissions test program are summarized by Table 3. Detailed data for 
each test run can be found in Tables 4, 5, and 6. 

S.b Discussion of Results 

Emission limitations for the Michigan ROP No. MI-ROP-N5432-2011 are summarized by 
Table I. The results of the emissions test program are summarized by Table 3. 

S.c Sampling Procedure Variations 

No sampling procedure variations were employed during this emissions test program. 

S.d Process or Control Device Upsets 

No process upset condition occurred during the emissions test program. 

S.e Control Device Maintenance 

No control device maintenance was performed. 

S.f Audit Sample Analyses 

No audit samples were collected as part of the test program. 

S.g Calibration Sheets 

All relevant equipment calibration documents are provided in Appendix C. 

S.h Sample Calculations 

Sample calculations are provided in Appendix D. 

S.i Field Data Sheets 

Field documents relevant to the emissions test program are presented in Appendix B. 

S.j Laboratory Data 

There are no laboratory results for this test program. Analyzer raw data files are 
provided in Appendix E. 
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Pollutant 
NOx 
co 

voc 

Table 1 
ROP No. MI-ROP-N5432-2011 Emission Limitations 

Emission Limitation 
0.62 
2.8 
1.0 

Emission Limitation Units 
g/bhp-hr 
g/bhp-hr 

/bh -hr 



Table 2 
es er T t P sonnel 

Name and Title Affiliation Telephone 

North American Natural 
(269) 362-5546 

Mr. Richard Spranger 
Resources - Zeeland, 

Environmental Manager 
Michigan 

Mr. Todd Wessel 
BTEC 

(616) 885-4013 4949 Fernlee 
Senior Project Manager 

Royal Oak, Ml 48073 

BTEC 
(248) 548-8070 

Mr. Paul Draper 
4949 Fernlee 

Environmental Technician 
Royal Oak, MI 48073 

BTEC 
Mr. Paul Diven 

4949 Fernlee (248) 548-8070 Environmental Technician 
Royal Oak, MI 48073 



Table3 
North American Natural Resources- Southeast Berrien Facility 

Landfill Gas-Fired Reciprocating Engines 1, 2, and 3 
omp mnce es ro2ram esu s C I' T tP R It S urn mary 

.· Source ·. Pollutant . · ·· · ·· .. ·. Test Result ..•.• · .. ·.·. · · Emission Umit~tion . 

NOx 0.38 g/bhp-hr 0.62 g/bhp-hr 
Reciprocating co 2.13 g/bhp-hr 2.8 g/bhp-hr 

Engine I 
voc 0.18 g/bhp-hr 1.0 g/bhp-hr 

Reciprocating 
NOx 0.45 g/bhp-hr 0.62 g/bhp-hr 

Engine 2 co 2.16 g/bhp-hr 2.8 g/bhp-hr 

voc 0.0 g/bhp-hr * 1.0 g/bhp-hr 

NOx 0.56 g/bhp-hr 0.62 g/bhp-hr 
Reciprocating co 2. 76 g/bhp-hr 2.8 g/bhp-hr 

Engine 3 
voc 0.0 g/bhp-hr * 1.0 g/bhp-hr 

*All VOC emiSSions were determmed to be Methane (CH4) 



Parameter 

Test Run Date 
T~1:Run Time 

Outlet Flowrnte (dscfm) 
Outlet Flowrate (scfm) 

bhp 

Outlet Oxides of Nitrogen Concentration (ppmv) 
Outlet NOx Concentration (ppmv, corrected as per US EPA 7E) 
NOx Emission Rate (lblhr) 
NOx Emission Rate (lblhr) (corrected as per USEPA 7£) 

Outlet Carbon Monoxide Concentration (ppmv) 
Outlet CO Concentration (ppmv, corrected as per US EPA 7E) 
CO Emission Rate (lb/hr) 

CO Emission Rate (lb/hr) (corrected as per USEPA 7E) 

Outlet VOC Concentration (ppmv as propane) 
Outlet Methane Concentration (ppmv as methane) 
Outlet VOC Concentration (ppmv, corrected as per USEPA 7E) 
Outlet Methane Concentrntion (ppmv, corrected as per USEPA 7E) 
Outlet VOC Concentration (ppmv as Propane ~Methane)* 

T.able4 
En~ine I NOx, VOC, and CO Emission Rates 

North American Natura] Resourcc:s 
Niles. MI 

BTEC Project No. 14-4571.00 
Samplin:; Date~ 8/12114 

Run I Run2 R~3 

8!1212014 8112/2014 8/1212014 
13:12~14:12 14:44-15:44 16:06~17:06 

4,129 3,964 3,969 
4.522 4,557 4,562 
2,244 2,244 2,244 

58.65 56.72 57.63 
58.10 56.11 57.48 

1.9 1.8 1.9 

1.9 1.8 1.9 

517.49 534.22 537.61 
525.66 539.99 536.06 

10.2 10.6 10.7 

10.3 10.7 10.6 

654.75 460.11 486.01 
1311.02 1188.42 1179.71 
658.29 450.08 476.55 
1292.68 1165.14 1163.45 

69.5 0.0 0.0 
Outlet Med1ane Concentration (ppmv as Propane ~Methane, corrected as per USEPA 7E) 81.2 0.0 0.0 
VOC Emission Rate as Propane (lblhr) 
VOC Emission Rate as Propane(lb/hr) (corrected as per USEPA 7E) 

NOX (gfbhp~hr) 
co (g/bhp--hr) 
VOC (p:fbhp-~) 

•· Mcth:mc subtrnction resulted in a negntiv~ v;l!IIC. which has been replllccd with zero 

r.:spons~ factor~ 2.24 

scfm m ~tandnrd cubic feet pcrminutc 

dscfm ~dry standard cubic fi:et pt'r minute 

ppmv ~ pmt<: pcrmillion on a volume--to-volume lmsis 

lblhr "' pounds per hour 

MW m molecular weigh! (CO~ 28.01, NOx = 46.01, C,H, "'+UO) 

24.14 ~molar volume of air at ~"t:lnd.:ud conditions (70"F, 2!<.92' Hg) 

35.31=ft"'pcrm) 

453600 "'mg per lb 

g/bhp-hr "' gram~ p.;r brak~ ho!"llc power hour 

Equation• 
lblhr m ppmv • MW/:!4, 14 • 1135.31 • l/4:13,600 • .<cfm • 60 ]Or VOC 

Jblhr"' ppmv • MW/:!4.14 • 1135.31 • l/453.600 • dcjm• 60 

-

2.1 o.o 0.0 
2.5 0.0 o.o 

0.38 0.37 0.38 
2.09 2.16 2.15 
0.51 0.00 L__g,oo_ ........ 

Avera~e 

4,021 
4,547 

57.67 
57.23 

1.9 
1.9 

529.77 
533.90 

10.5 
10.6 

533.62 VOC Correction 
1226.38 
528.30 Co -15.65 ~16.40 M\6.20 
1207.09 Cma 600 600 600 

23.2 Cm 595.39 618.84 616.11 
27.1 
0.7 
0.8 Methane Correctio 

0.38 Co -4.30 -4.67 ~5.63 

2.13 C= 1500 1500 1500 
0.17 Cm 1521.~ 1531.31 .1 ......... 1522.60 



Parameter 

Test Run Dnte 
Test Run Time 

Outlet Flowrate (d!>cfin) 
Outlet Flowrote (scfin) 
bhp 

Outlet Oxides ofNitrogen Concentration (ppmv) 
Outlet NOx Concentration (ppmv, corrected as per USEPA 7E) 
NOx Emission Rate (lb/hr) 
NOx Emission Rate (lb/hr) (corrected as per USEPA 7E) 

Outlet Carbon Monoxide Concentration (ppmv) 
Outlet CO Concentration (ppmv, corrected as per US EPA 7E) 
CO Emi.~sion Rate (lb/hr) 
CO Emission Rate (lb/hr) (corrected as per USEPA 7E) 

Outlet VOC Concentration (ppmv as propane) 
Outlet Metho.ne Concentration (ppmv as methane) 
Outlet VOC Concentration (ppmv, corrected as per USEPA 7E) 
Outlet Methane Concentration (ppmv. corrected as per USEPA 7E) 
Outlet VOC Concentration (ppmv as Propane -Methane)"' 

T::~.ble5 

Engine 2 NOx, VOC. and CO Emission Rates 
North American N::~.tural Rc::sources 

Niles,MI 
BTEC Project No. 14-4571.00 

Sampling Date: 8/12114 

Runt Run2 Run3 

8/12/2014 S/12/2014 8112/2014 
8:49-9:49 10:12-11:12 ll:37-12:37 

3,464 3.362 3.421 
3.832 3,882 3.951 
2,233 2.233 2.233 

81.50 84.38 68.09 
84.45 85.27 68.39 

2.2 2.3 1.9 
2.3 2.4 1.9 

623.78 648.81 601.81 
629.96 655.15 606.04 

10.4 10.9 10.3 
10.5 11.1 10.4 

490.76 507.22 450.49 
1268.25 1492.00 1126.50 
505.69 518.12 472.15 

1253.04 1395.91 1060.66 
0.0 0.0 0.0 

Outlet Meth:me Concentration (ppmv ns Propane -Methnne, corrected as per US EPA 7E) 0.0 0.0 0.0 
VOC Emission Rate as Propane (lb/hr) 
VOC Emission Rate as Propane(lblhr) (corrected as per USEPA 7E) 

NOX (g!bhp-hr) 
co (g/bhp-hr) 
voc (g/bhp-hr) 

": Mcth:me subtr;u:tion resulted inn negnt•vc value, wh1ch ha.~ b~n r~placcd with zero 

n:spons~ fuctor"' 2,24 

scfm ~ ~"l:Uidard cubic feet per minute 

dsdin "' cl!y ~"l:llldard cubic f.:et p.:r minull; 

ppmv "'pnrts per million on n ,·olume•to-l"o1umc bnsis 

lb!hr"' pounds per hour 

MW"' molecular weight (CO"' 28.01, NOx z 46.0 L C;~ .. -+4.10) 

24.14"' molar volume ofuir at stand:ut! conditions (70"F, 29.92' Hg) 

3S.3l=ft'pcrm' 

4-53600 "'mg per lb 

Wbhp-hr"' gmms perbrnke horse power hour 

EquationM 

lb/hr"' ppm,- • MW/24, 14" 1135.31 • I/4S3,600 • ."i<:fm • 6U JOr VOC 

lb/hr"' ppm\· • MW/24.14 • l/35.31 • 1/453,600 • Jcjm • 60 

0.0 0.0 0.0 
0.0 0.0 0.0 

0.47 0.48 0.39 
2.13 2.25 2.ll 
0.00 0.00 0.00 

Awra::e 

3,416 
3.888 

77.99 
79.37 

2.2 
2.2 

624.80 
630.38 

10.6 
10.7 

482.82 VOC Correction 
1295.58 
498.65 Co -15.81 -15.49 -15,09 

1236.54 C= 600 600 600 
o.o Cm 585.24 1 ........ 589.83 576.5?_ 
o.o 
o.o 
o.o Methane Correction 

0.45 Co -2.34 ..Q.6S -1.29 

2.16 Cma 1500 1500 1500 

O:!!Q._ &o>_ ___ 1518.67 1603.30 _15~ 



P::.rameter 

Test Run Date 
Test Run Time 

Outlet Flowrate (dscfm) 
Outlet Flowrnte (scfin) 

bhp 

Outlet Oxides ofNitrogen Concentration (ppmv) 
Outlet NOx Concentration (ppmv, corrected :lS per US EPA 7E) 
NOx Emission Rate (lb/br) 
~Ox Emission Rate (lblbr) (corrected as per USEPA 7E) 

Outlet Carbon Monoxide Concentrntion (ppmv) 
Outlet CO Concentration (ppmv, corrected as per US EPA 7E) 
CO Emi~sion Rate (lb/hr) 
CO Emission Rate (lb/hr) (corrected as per USEPA 7E) 

Outlet VOC Concentration (ppmv a.~ propane) 
Outlet Met!ume Concentration (ppmv as methane) 
Outlet VOC Concentration (ppmv. corrected as per USEPA 7E) 
Outlet Methane Concentration (ppmv, coiTected :~s per US EPA 7E) 
Outlet VOC Concentration (ppmv as Propane -Methane)* 

Table6 
Engine 3 NOx. VOC, and CO Emission Rates 

Xorth American Natural Resources 
Nilc:s.,MI 

BTEC Projc:ctNo. 14-4571.00 
Samplinj;! Date: 8/11/14 

Run I RunZ R=3 

8/ll/2014 8/11/2014 8/Jl/2014 
14:03-15:03 15:27-16:27 16:54-17:54 

4.035 3,809 4,048 
4.469 4.529 4,473 

2.239 2.239 2.239 

88.6 81.0 87.3 
91.0 81.9 88.1 
2.8 2.6 2.8 
2.9 2.6 2.8 

693.4 679.4 688.9 
709.2 687.0 698.1 
13.5 13.4 13.4 
13.8 13.5 13.6 

417.0 344.7 363.5 
1106.2 935.6 1103.0 
423.0 350.2 370.9 
1101.4 930.1 1079.5 

0.0 0.0 0.0 
Outlet Methane Concentration (ppmv :~s Propane -Methane, corrected as per US EPA 7E 0.0 0.0 0.0 
VOC Emission Rate as Propane (lb/hr) 
VOC Emission Rate as Propanc(lb/hr) (corrected as per USEPA 7E) 

NOX (glbhp-hr) 
co (g/bhp-hr) 
voc (g/bhp-hr) 

•: Methane subtmction resulted in uneg:~bve value. wh1ch hns been replaced with zero 

r~spons.: fuctor ~ 2.23 

scfin"' standru'd cubic feel per minute 

dscfm "' dry stllldard cubic f~ct per minut<: 

ppmv"' pnrts per million on a volumc..(()..I"Oiumc basis 

lblhr .. pounds per hour 

MW ~ mo1eculurwcight (CO~ 2~.01. !'\Ox .. 4-6,01, C,,H, ~ 44.\0) 

!4.14 =molar volume ofllir at 11tandard conditions (70"F, 29.92" HgJ 

3S.2I~fr'perm' 

45:;600 m mg per lb 

glbhp-hr~ gr.uns per bmkc hors~ p011er h011r 

Equations 
lblht~ppml • MW/24.14* 1135.31" 11-153.600 • ~cfm• 60 ji:Jr VOC 

lblhr ~ ppmv • MW/24_!4 • 1135.31 • JN53,600 • rkfm • 60 

0.0 0.0 0.0 
0.0 0.0 0.0 

0.59 0.54 0.57 
2.79 2.74 2.75 
0.00 0.00 0.00 

Avera!;!(' 

I 

3,964 
4,490 

I 
85.7 
87.0 
2.7 
2.8 

687.2 
698.1 
13.4 
13.6 

375.0 VOC Correction 
1048.2 
381.4 Co -10.59 -14.85 -13.55 
1037.0 Cma 600 600 600 

0.0 Cm 595.85 60I.l5 596.32 
0.0 
o.o 
0.0 Methane Correction 

0.56 Co -2.07 -0.57 -o ssi 
2.76 Cma 1500 1500 1500 

0.00 Cm 1507.22 1509.21 1532.89 



Figures 



1 2 3 Reading4 ~5 
J<.ngme "'ngme Mgme "'ngtne l',ngone J<,ngme J<,ngme 

Test Power Power Power Power Power Power Power 

I Engine I Rtlll (kW) (kW) (kW) (kW) (kW) (kW) (hp) 

1,608 1,608 1,608 1,608 1,608 1,608 2,156 
1,608 1,608 1,608 1,608 1,608 1,608 2,156 

I 3 1,608 1,608 1,608 1,608 1,608 1,608 2,156 
2 I 1,600 1,600 1,600 600 I iOO 1,600 2,146 
2 2 1,600 1,600 600 I ,oo ,601 14< 
2 3 1,600 1,600 600 I 00 14< 

I 15 
2 1,604 1,604 1,604 1,604 1,604 I,( 2,151 
3 1,604 1,604 1,604 1,604 1,604 1,604 2,151 



<:::i!Ec Inc. 
diameter= 13 inches 

Points Distance" 
1 0.6 - -
2 1.9 - -
3 3.8 
4 9.2 - -

5 11.1 I I I I I I 
6 12.4 I I I I I I 

- 1-

- 1-

- 1-

Not to Scale 

n 

0 
Flow 

Figure 1 
Site: Sampling Date: 
Engines #1, #2, and #3 Exhaust August 11 and 12, 2014 BT Environmental Consulting, Inc. 
North American Natural Resources 4949 Fern lee Avenue 
Buchanan, Michigan Royal Oak, Michigan 48073 
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Moisture Removal System 

Vent 

Flow Controller 

Mid High Zero 

Calibration Gas 

Site: 
USEPA Method 3A/7E/10 
North American Natural Resources 
Buchanan, Michigan 

Figure 2 
Sampling Date: 
August 11 and 12, 2014 

Servomex 
C02/02 Analyzers 

CA1600 
CO Analyzer 

TEC042C 
NO/NOx 
Chemilumineoont Analyzer 

Data Acquisition System, laptop 
PC, & Pdaq Software 

BT Environmental Consulting. Inc. 
4949 Fernlee Avenue 
Royal Oak, Michigan 48073 
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(ilEc Inc. 

~ \+--Heated Sample Line 

Calibration Lines 

Data Acquisition System 

J.U.M. 109A 
Methane/Non-Methane 
Total Hydrocarbon Analyzer 8 

il 

Calibration Gases 
(Fed to Probe Tip) 

Figure 3 
Site: Sampling Date: 
USEPA Method 25A August 11 and 12, 2014 
North American Natural Resources 
Buchanan, Michigan 

BT Environmental Consulting, Inc. 
4949 Fernlee Avenue 
Royal Oak, Michigan 48073 
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Stainless Steel Probe 

Site: 
USEPA Method 4 
North American Natural Resources 
Buchanan, Michigan 

Iced Cold Box ___________.. 

Figure4 
Sampling Date: 
August 11 and 12,2014 
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BT Environmental Consulting. Inc. 
4949 Fernlee Avenue 
Royal Oak, Michigan 48073 
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