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~Environmental Quality Management, Inc. 

PREFACE 

TransCanada ANR Pipeline Co. 
050614.0046 Compliance Test Repm1 

I, Karl Mast, do hereby ce11ity that the source emissions testing conducted at TransCanada in 
Johannesburg, MI was perfmmed in accordance with the procedures set forth by the United 
States Environmental Protection Agency, and that the data and results submitted within this 
report are an exact representation of the testing. 

Karl Mast 
Test Supervisor 

I, Karl Mast, do hereby attest that all work on this project was perfmmed under my direct 
supervision, and that this repm1 accurately and authentically presents the source emissions 
testing conducted at ANR Pipeline's Central Charlton's Compressor Station in Johannesburg, 
MI. 

Karl Mast 
Test Supervisor 
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~Environmental Quality Management, Inc. TransCanada ANR Pipeline Co. 
050614.0046 Compliance Test Report 

SUMMARY 

The compliance emissions testing was perfmmed on Unit No. EUCTCOMPENGOOI (Unit No. 
I) in accordance with the requirements of Michigan Department of Environmental Quality, Air 
Quality Division, Permit No. MI-ROP-B7390-2012. The testing was performed utilizing 
USEPA Methods 3A and 7E at the Exhaust Stack sampling location. The results of the testing 
are detailed in the following tables. 

Unit No. 1 Emission Test Results 
NOx Emissions 

NOx (lb/hr) Run No. (g/bhp/hr) 
1 2.571 20.28 
2 2.609 20.72 
3 2.675 21.64 

Average 2.618 20.88 

Emission Limit 
6 at 100 % Speed and 

53 Torque 
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:E(J\1 Environmental Quality Management, Inc. TransCanada ANR Pipeline Co. 
050614.0046 Compliance Test Repmt 

I. INTRODUCTION 

This repmt presents the results of the source emissions testing conducted by Environmental 
Quality Management, Inc. (EQ) for Trans Canada's ANR Pipeline (ANR) Central Charlton 
Compressor Station, near Johannesburg, MI. The USGO Integrity Services Department of 
TransCanada's ANR Pipeline Company, contracted EQ which conducted the source emissions 
testing at the ANR Central Charlton Compressor Station in fulfilhnent of the Michigan 
Department of Environmental Quality, Air Quality Division (MDEQ), pe1mit no. MI-ROP­
B7390-2012. 

The primary pmpose of this testing program was to conduct emissions testing of the intemal 
combustion reciprocating engine Unit No. EUCTCOMPENGOOI (Unit I), with an emission limit 
of6 G/BHP-HR at 100% Speed and Torque NOx and 53 lb/hr ofNOx. 

EQ's responsibility was to conduct the compliance testing for the NOx, CO, and 02 emissions 
rates and perform data reduction for confmmance evaluation. ANR's responsibility was to 
maintain process operating parameters and to assist in providing process operating data per 
compliance test requirements. 

The following repmt provides information pertaining to TransCanada's process operations, and 
Compliance testing. The Compliance testing conducted on the Unit No. I was performed on 
July 12,2016, from 10:10 A.M. to 1:25 P.M. 

The following requirements were specific for the testing program: 

I. Equipment calibrations performed and calibration data provided. 

2. Three (3) one (I) -hour, minimum, NOx, CO, and 02 test runs performed at the 
Unit I pursuant to EPA Reference methods as described in 40 CFR, Pmt 60, 
Appendix A. 

3. Process manufacturing operations maintained at 100% of capacities and 
production and fuel consumption rates recorded dming the emissions testing 
periods. 

4. All testing and analyses perfmmed in accordance with current EPA test 
methodologies and analytical procedures for NOx, CO, and 02 emissions 
determinations. 
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:E(J\I!Environmental Quality Management, Inc. TransCanada ANR Pipeline Co. 
050614.0046 Compliance Test Repmt 

The testing program was approved by and/or coordinated with Roy Cannon, TransCanada's 
ANR Pipeline Company. The emission testing was performed by Zach Hill, Test Manager, EQ 
and Jeff Cavanaugh, Test Technician, EQ. The emission testing was observed by MDEQ 
regulatory Air Division personnel. 
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~Environmental Quality Management, Inc. TransCanada ANR Pipeline Co. 
050614.0046 Compliance Test Repmt 

2. TEST RESULTS SUMMARY 

The compliance testing was performed on Unit No. I in accordance with the requirements (MI­
ROP-B7390-2012) issued by MDEQ. A summary of the test results is given below: 

Table 1. Test Results Summary 

Unit No. 1 Emission Test Results 
NOx Emissions 

NOx (lb/hr) 
Run No. (~/bhp/hr) 

1 2.571 20.28 
2 2.609 20.72 
3 2.675 21.64 

Average 2.618 20.88 
Emission Limit 6at100% Speed and Torque 53 

Based on the information provided above, the Unit No. I met the acceptance criteria during the 
course of the testing. A complete list of performance parameters for each test tun that was 
perfmmed at the stack sampling locations can be found in Table I. 
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:E:(J\1Environmental Quality Management, Inc. TransCanada ANR Pipeline Co. 
050614.0046 Compliance Test Repmt 

Table 2. Test Results-Engine Operating and Ambient Conditions-Unit No. 1 

R<m 1 2 3 

Date 7.12.2016 7.12.21}16 7.12.2016 

Time 10:10 11:15 12:25 AVERAGES 

Condition IIS-HT HS-Hr HS-HT 

Engine Operating Conditions 

Unit Horsep~wer from Control Panel 3 578.0 3,602.0 3,669.0 3,616.3 

Unit Speed 452.0 449.0 450.0 450.3 

Wasfel!ate Open(%) 16,9 21.6 14.0 17.5 

Turbo RPM 8,904.0 8,910.0 9,033.0 8,949.0 

Exhaust Temperature Average tl•) 353.5 354.9 360.8 356.4 

Air Manifold Pressure (PSIG) 19.1 19.0 19.6 19,2 

Air Manifold Tempemture (0F) 88.4 89.8 92.7 90.3 

Jacket Water Inlet Temperature (0F) 148.8 148.9 149.7 149.1 

Jacket Water Outlet Temperature tn 159.7 160.1 161.0 160.3 

Lube Oil Inlet Temperature (0 F) 145.4 145.9 146.9 146.1 

Lube Oil Outlet Temoernture (0F) 160.7 161.4 162,5 161.5 

Compressor Suction Pressure (PSIG) 781,0 784.0 805.0 790.0 

Compressor Suction Tempcratw-e ("F) 61.8 61.8 62.0 61.9 
Compressor Discharge Pressure (PSIG) 3079.0 3081.0 3085.0 3,081.7 

Compressor Discharge Temperature (0 F) 256.7 252.7 251.1 253.5 

Compressor Flow (MMSCF/D) 34.3 34.6 36.7 35.2 

Fuel Tm-que (%) 78.3 71.9 79.6 78.6 

%Load 77.8 78.3 79.8 78.6 

%TOnjue 81.7 82.8 84.2 82.9 

Heat Rate (BTUIHP-hr) 5,668.1 5,576.3 5,711.8 5,652.1 

Heat Rate (KJ/\Vatt-Hr) 8.016 7.886 8.078 8.0 

Ambient Conditions 

Ambient Temperature ("F) 82.00 84.00 86.00 84.00 

Barometric Prcssm-e ("Hg) 28.28 28.26 28.24 28.26 

Ambient Relative H1mtldity (%) 61.00 59.00 55.00 58.33 

*Due to the injection mode being two stages, the most accurate Suction numbers would come from Stage #l since it is the "front" half of 
the 2 stages. The same was said to be true for the Discharge and Stage #2 being the "back" half. 
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~Environmental Quality Management, Inc. TransCanada ANR Pipeline Co. 
050614.0046 Compliance Test Repmt 

Table 3. Test Results- Emission Concentrations/Calculated Mass Emissions & Flows/Fuel 
Flow Measurements-Unit No.1 

R"" I 2 3 

Date 7.12.2016 7.12.2{}16 7.12.2016 

Time 10:10 11:15 12:25 AVERAGES 

Condition l-IS-liT HS-HT HS-HT 

Emi<isions Concentrations & Calculated Mass Emissions 

NOx ppm (BIAS Corrected) 263.99 272.33 276.68 271.00 
NOx gfBHP-IIR 2.571 2.609 2.675 2.618 
NOx LB/Iffi_ 20.28 20.72 21.64 20.88 

NOx(ppm@ IS%0z) 245.28 253.03 257.88 252,07 

Nox Tons/Yea•· 88.82 90.75 94.78 91.45 
Nox lbs/scf fuel 0.000906 0.000935 0.000953 0.00093 
NOx LB!MMBTU 0.90 0.93 0.95 0.93 
CO ppm (BIAS Corrected) Outlet 270.30 260.82 24435 258.49 

COgiBHP-HR 1.602 1.521 1.438 1.52 
COLB/HR 12.64 12.08 11.63 12.12 
CO LB/Mi\'IDTU *"' 0.56 0.54 0.51 0.54 
CO (ppm@ IS% 0 1) 251.14 242.34 227.75 240.41 

%02 (BIAS Corrected) 14.55 14.55 14.57 14.56 

Calculated Flows 

Fuel FlowM (SCFM) 373.0 369.4 378.5 373.6 
FuelFlowM (SCFH) 22,377.4 22,162.8 22,710.0 22,416.7 
Fuel Flow (LB/HR) 975,9 966.5 990.4 977.6 
Exhau~t Flow (LB/HR) 49,015.3 48,498.3 49,760.8 49,091.5 
Exhaust Flow (WSCFM) 7,688.9 7,615.2 7,803.2 7,702.4 
Exhaust Flow (DSCFM) 10 701.6 10,598.9 10,895.0 10 731.8 

Exhaust Gas Volume (ACFM) 12,721.1 12 629.7 13,042.7 12,797.9 
Air Flow (WSCFM) 10,304.7 10,205.9 10,490.7 10,333.8 
BSAC, #/BHPMhl' 13.1 12.9 13.0 13.0 

Fuel Flow Measurements 

Fuel Gas Differential Pressure ("H20) 48.2 47.4 50.0 48.53 
Fuel Gas Static Pressure (PSIG) 95.0 95.0 94.8 94.93 

Fuel Gas Temncrature (F) 85.7 86.9 88.0 86.87 
**BASED ON FUEL SPECIFIC DRY F~FACTOR CALCULATION 

••• *BASED-ON CARBoN:"EiA-LANCE(SiOiCH; +_-~2)_,: ~~~l :; '·.~-1 .::.:)-_: 
_-__ /YFIS TOTAL ~A_S_S RAU:O _ ~-· _,: ·::~: ;.', -. .'·: __ _. .. .. ......... .. .... . . ..... . 

·,<. 

August 2016 5 



:E(J\ttEnvironmental Quality Management, Inc. TransCanada ANR Pipeline Co. 
050614.0046 Compliance Test Report 

Table 4. AGA Gas Composition-Unit No.1 

GAS COMPOSITION 

Upper Dry Heat Value __ _.10"'0;o5oc.7'-'8'-~btu/dscf 
Low Dry Heat Value 906 btu/dscf 

Specffic Gravity __ _,o;c.5~7,;;1.;;1_~ 
DENSITY 0.0436 lb/cf 

- - - -- -

Total Carbons 1.00223692 Tota! ~! 3.9517623< 

HHV real 

- - --- -- --- --

Compressibility , 

8A6546E-07: 
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~Environmental Quality Management, Inc. TransCanada ANR Pipeline Co. 
050614.0046 Compliance Test Report 

Table 5. EPA Gas Composition-Unit No.1 

Upper Dry Heat Value __ ---c1"00C;4'-------,btu/dscf 
Low Dry Heat Value 908 1 btU/dsCf 

Mole Weight 16.5129 btufdscf 
A F-Factor (calc) 8685 1dscf/MMbtu 

Specific Gravity __ -;oc-.5;c7;;1c;;1 __ --' 
Density 0.0438 : Jb/scf 

Total Carbons; 1.0022 ' TotaiH; 3.9518 . 

U-Nreal 

0.99:r972_228; 
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050614.0046 Compliance Test Report 

Table 6. Fuel Orifice Flow Calculations-Unit No. 1 
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:E(J\II Environmental Quality Management, Inc. TransCanada ANR Pipeline Co. 
050614.0046 Compliance Test Repoti 

3. FACILITY AND PROCESS DESCRIPTION 

TransCanada's ANR Pipeline Company Central Charlton Compressor Station (ANR) is located 
in Johannesburg, MI and operates a natural gas fired compressor station. The plant is located at 
14490 Beckett Road, Johannesburg, MI. The facility has two Cooper Bessemer modell2Q145-
HM natural gas fired internal combustion reciprocating engines labeled EUCTCOMPENGOOl 
(Unit 1) and EUCTCOMPENG002 (Unit 2). Unit 1 was the source for this testing event. 

Unit No. I is a two stroke lean bum natural gas fired internal combustion reciprocating engine 
driving gas compressors. The energy released during the combustion process drives integral 
reciprocating gas compressors, thus raising the pressure of the incoming natural gas to inject or 
withdraw natural gas from a natural gas storage field. 

The following table provide a sunnnaty of the production rates for the Unit No. I during the test: 

Table 7. Unit No.1 Production Data (Horse Power) 

Unit No. 1 Production Data ( HP) 

Run No. Horse Power 

I 3,578 

2 3,602 

3 3,669 

Average 3,616 
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050614.0046 Compliance Test Report 
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Figure 1. Unit 1-Flow Schematic 
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:E(J.\IIEnvironmental Quality Management, Inc. TransCanada ANR Pipeline Co. 
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Figure 2. Unit 1 - Stack Configuration 
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050614.0046 Compliance Test Report 

4. TEST PROCEDURES 

EQ and EQ's affiliates and subcontractors use cunent U.S. EPA accepted testing methodologies 
in their Air Quality Programs as listed in the U.S. Code of Federal Regulations, Title 40, Part 60, 
Appendix A. For this testing program, the following specific methodologies were utilized: 

• U.S. EPA Method 3A- Determination of Oxygen and Carbon Dioxide Concentrations in 
Emissions From Stationmy Sources (Inshumental Analyzer Procedure) 

• U.S. EPA Method 7E- Determination ofNitrogen Oxides Emissions From Stationary 
Sources (Instrumental Analyzer Procedme) 

• U.S. EPA Method 10- Detetmination of Carbon Monoxide Emissions From Stationary 
Sources 

USEPA Methods 3A, 7E, and 10 were performed at the Exhaust Stack sampling location by 
continuously exh·acting a gas smnple from the stack through a single point stainless steel sample 
probe. The extracted sample was pulled through a series of filters to remove any pmiiculate 
matter. Directly after the probe, the smnple was conditioned by a seties of refrigeration dryers to 
remove moisture from the gas stream. After the refiigeration dryers, the smnple was transpmied 
through a Teflon® line to the analyzers. The flow of the stack gas sample was regulated at a 
constant rate to minimize drift. 

At the stmi of the day, each monitor was checked for calibration enor by introducing zero, mid­
range and high-range EPA Protocol! gases to the measurement system at a point upstream of 
the analyzers. In this repmi, the calibration enor test is refened to as instrument calibration. 
The gas was injected into the sampling valve located at the outlet of the sampling probe. The 
bias test was conducted before and after each consecutive test run by introducing zero and 
upscale calibration gases for each monitor. The upscale calibration gases used for each monitor 
were the high calibration gases. 

Measurement System Perfmmance Specifications were as follows: 

• Analyzer Calibration Enor- Less than+/- 2% of the span of the zero, mid-range and 
high-range calibration gases. 

• Sampling System Bias- Less than +/-5% of the span for the zero, mid-range and high­
range calibration gases. 

• Zero Drift- Less than +/-3% of the span over the period of each test run. 
• Calibration Drift- Less than +/-3% of the span over the period of each set of runs. 
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Calculations that.were used in this testing event for the Unit No. 2 are as follows: 

Calibration Correction 

Where: 

CGAS: 
CR: 
Co: 
CM: 
CMA: 

EPA F-Factor 

Con·ected flue gas concentration (ppmvd) 
Flue gas concentration (ppmvd) 
Average of initial and final zero checks (ppmvd) 
Average of initial and final span checks (ppmvd) 
Actual concentration of span gas (ppmvd) 

F = [(3.64 · Hwt% ·1 00 )+(!.53· Cwt% ·I 00 )J.J 06 
d GCV 

Where: 

August2016 

Fd: 
Hw,%: 
Cwt%.' 

N2Wt%: 

Q2Wt%.' 

GCV: 

PFuel Gas: 

PFue/Gas 

Fuel specific F-factor, dscf/MMBtu 
Hydrogen weight percent 
Carbon weight percent 
Nih"Ogen weight percent 
Oxygen weight percent 
Heating value of the fuel, BTU/dscf 
Density of the fuel gas, lb/scf 

13 
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Mass emission rate (g!bhp-lu") 

Where: 

Cd.­
Fd: 
Qh: 
%02: 
GCV: 

Pollutant concentration, lb/scf 
Fuel specific F-factor, dsc£1MMBtu 
Fuel flow, scf/br 
Oxygen concentration in percent, measured on a dry basis 
Upper dry heating value of fuel, Btu/dscf 

Mass emission rate (lb/lu") 

"O:J C' F 209 Q GCV 1V' . = X · X X X--
"_1: d d 209-o/:fl n lcf 
~ ~ 

Where: 

Cd.­
Fd: 
Qh: 
%02: 
GCV: 

Pollutant concentration, lb/scf 
Fuel specific F-factor, dsc£1MMBtu 
Fuel flow, scf/br 
Oxygen concentration in percent, measured on a d1y basis 
Upper dry heating value of fuel, Btu/dscf 

For the emissions concentration correction required in 40CFR60, Appendix A, Method 7E 
concentration corrections will be calculated by using the bias check zero and span values from 
before and after the test. The equation is as follows: 

Cgas = (C·C0 ) 
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Nomenclature: 

August 2016 

Cgas: Effluent gas concentration (ppmv) 

C: Average gas concentration indicated by analyzer (ppmv) 

C0 : Average of initial & final system calibration bias check 
responses for the zero gas (ppmv) 

Cm: Average of initial & final system calibration bias check 
responses for the span gas (ppmv) 

Cma: Actual concentration of the upscale calibration gas (ppmv) 
Cm: Average of initial & final system calibration bias check 

responses for the span gas (ppmv) 

Cma: Actual concentration of the upscale calibration gas (ppmv) 
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5. QUALITY ASSURANCE PROCEDURES 

Each reference method presented in the U.S. Code of Federal Regulations details the instrument 
calibration requirements, sample recovery and analysis, data reduction and verification, types of 
equipment required, and the appropriate sampling and analytical procedures to ensure maximum 
performance and accuracy. EQ and EQ's affiliates and subcontractors adhere to the guidelines 
for quality control set fmth by the United States Environmental Protection Agency. These 
procedures are outlined in the following documents: 

• Code of Federal Regulations, Title 40, Part 51 
• Code of Federal Regulations, Title 40, Part 60 
• Quality Assurance Handbook, Volume 1, EPA 600/9-76-005 
• Quality Assurance Handbook, Volume 2, EPA 600/4-77-027a 
• Quality Assurance Handbook, Volume 3, EPA 600/4-77-027b 
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6. CONCLUSIONS 

TransCanada ANR Pipeline Co. 
050614.0046 Compliance Test Report 

An Emissions Test was conducted on the intemal combustion reciprocating engine, Unit No. I at 
TransCanada's ANR Pipeline Company's Central Charlton compressor station located in 
Johannesburg, Michigan. The testing was conducted on July 12,2016. 

During the course of the testing, the Engine Unit No. 1 conformed to the requirements of Code 
Of Federal Regulations, Title 40, Part 60, Appendix A, National Emission Standards for 
Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines. 

The usefulness and/or significance of the emissions values presented in this document as they 
relate to the compliance status of the Engine Unit No. 1 emissions shall be determined by others. 

For additional infmmation petiaini.ng to the testing program see Appendix D of this report. 
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A. FIELD TEST DATA 
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