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DEWi 
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY 

AIR QUALITY DIVISION 

RENEWABLE OPERATING PERMIT 
REPORT CERTIFICATION 

Authorized by 1994 P.A. 451, as amended. Failure to provide this information may result in civil and/or criminal penalties. 

Reports submitted pursuant toR 336.1213 (Rule 213), subrules (3)(c) and/or (4)(c), of Michigan's Renewable Operating (RO) Permit program 
must be certified by a responsible official. Additional information regarding the reports and documentation listed below must be kept on file 
for at least 5 years, as described in General Condition No. 22 in the RO Permit and be made available to the Department of Environmental 
Quality, Air Quality Division upon request. 

Source Name ANR Excelsior storage facility County Kalkaska 

Source Address 4 936 State Road City Kalkaska 

AQD Source ID (SRN) B7l96 ---=--=-=--'------ RO Permit No. MI-ROP-B7196-2012 RO Permit Section No. 

(General Condition No. 28 and No. 29 of the RO Permit) 

Reporting period (provide inclusive dates): From To 

0 1. During the entire reporting period, this source was in compliance with ALL terms and conditions contained in the RO Permit, 
each term and condition of which is identified and included by this reference. The method(s) used to determine compliance 
is/are the method(s) specified in the RO Permit. 

0 2. During the entire reporting period this source was in compliance with all terms and conditions contained in the RO Permit, 
each term and condition of which is identified and included by this reference, EXCEPT for the deviations identified on the 
enclosed deviation report(s). The method used to determine compliance for each term and condition is the method specified in 
the RO Permit, unless otherwise indicated and described on the enclosed deviation report(s). 

0 Semi-Annual (or More Frequent) Report Certification (General Condition No. 23 of the RO Permit) 

Reporting period (provide inclusive dates): From To 
0 1. During the entire reporting period, ALL monitoring and associated record keeping requirements in the RO Permit were met 

and no deviations from these requirements or any other terms or conditions occurred. 

0 2. During the entire reporting period, all monitoring and associated recordkeeping requirements in the RO Permit were met and 
no deviations from these requirements or any other terms or conditions occurred, EXCEPT for the deviations identified on the 
enclosed deviation report(s). 

1:81 Other Report Certification 

Reporting period (provide inclusive dates): From 1/20/2012 To 1/20/2017 

Additional monitoring reports or other applicable documents required by the RO Permit are attached as described: 

Emissions testing per Operational Permit, Part D, section V.l 

I certify that, based on information and belief formed after reasonable inquiry, the statements and information in this report and the 
supporting enclosures are true, accurate and complete. 

Randy Schmidgall VP Gas Pipeline Operations (832) 320-5511 

Name of Responsible Official (print or type) Title Phone Number 

Date 

"' Photocopy this form as needed. EQP 5736 (Rev 9/01) 





~Environmental Quality Management, Inc. 

PREFACE 

TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

I, Karl Mast, do hereby certify that the source emissions testing conducted at Trans Canada in 
Kalkaska, MI was performed in accordance with the procedures set forth by the United States 
Environmental Protection Agency, and that the data and results submitted within this repOii are 
an exact representation of the testing. 

Karl Mast 
Project Manager 

I, Karl Mast, do hereby attest that all work on this project was performed under m_y: dire_ct 
supervision, and that this report accurately and authentically presents the source emissions testing 
conducted at Trans Canada's Excelsior Compressor Station in Kalkaska, MI. 

Karl Mast 
Project Manager 

September 2014 ii 



~Environmental Quality Management, Inc. TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

SUMMARY 

The compliance testing was performed on the Internal Combustion Reciprocating Engine 
EUEXCOMP-A (Unit 1) system in fulfillment of Michigan Department of Environmental 
Quality, Air Quality Division, permit no. MI-ROP-B7196-2012. The compliance testing was 
performed on the Combustion Engine in accordance with the requirements of the Code of 
Federal Regulations, Title 40, Part 60, Appendix A. The results of the testing are detailed in the 
following tables. 

Reciprocating Engine 

Unit 1 

R£CE\VED 
OCI 1 4 20\4 

AIR QUAL\1'< o\V. 
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Rated Power 
(BHP) 

3750 

iii 

Permit Limt 

99.2lb/hr 

Measured 
Limt 

66.84 

Pass/Fail 

Pass 



~Environmental Quality Management, Inc. TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

2. TEST RESULTS SUMMARY 

The compliance testing was performed on the Unit No. I system in accordance with the 
requirements of the Title 40, Code of Federal Regulations, Part 60, Appendix A. A summary of 
the test results is given below: 

Reciprocating Engine 

Unit 1 

Table 1. Test Results Summary-NO, Results 

Rated Power 
(BHP) 

3750 

Permit Limt 

99.2lb!hr 

Measured 
Limt 

66.84 

Pass/Fail 

Pass 

Based on the infonnation provided above, the Unit No. I system met the acceptance criteria 
during the course of the testing. A complete list of performance parameters for each test run that 
was performed at the stack sampling locations can be found in Table 2-3. 

Additional testing infmmation may be found in Appendix A. 

September 2014 2 



~Environmental Quality Management, Inc. TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

Table 2. Operating Parameters -Unit No. 1 

Run 1 2 3 

Date 08/19/14 08/19/14 08/19/14 

Time 11:34 12:52 14:03 AVEllAGES 

Condition HS-HT HS-HT HS-HT 

Engine Operating Conditions 

Unit Horsepower from Control Panel 3,483.0 3,528.0 3 363.0 3,458.0 

Unit Speed 345.0 347.0 352.0 348.0 

Ignition Timing (0 BTDC) 12.2 12.9 13.4 12.8 

Turbo RPl\'1 13,163.0 13,183.0 13,388.0 13,244.7 

Exhaust Temperature Average (0 F) 824.0 825.0 816.0 821.7 

Air Manifold Pressure (PSIG) 20.0 20.0 20.0 20.0 

Air Manifold Temperature (0 .F) 119.0 120.0 124.0 121.0 

Jacket Water Inlet Temperature (0 F) 170.0 178.0 173.0 173.7 

Lube Oil Inlet Temperature (0 F) 169.0 160.0 163.0 164.0 

Lube Oil Outlet Temperature (0 F) 155.0 155.4 155.5 155.3 

Compressor Suction Pressure (PSIG) 697.0 705.0 784.0 728.7 

Compressor Suction Temperature (0F) 65.0 65.0 66.0 65.3 

Compressor Discharge Pressure (PSIG) 3743.0 3747.0 3754.0 3,748.0 

Compressor Discharge Temperature (>.F) 95.0 94.5 93.3 94.3 

Compressor Flow (l\II\ISCF/D) 34.8 33.9 34.5 34.4 

Fuel Torque (%) 102.0 103.0 95.0 100.0 

%Load 92.9 94.1 89.7 92.2 

%Torque 94.2 94.9 89.2 92.8 

Heat Rate (BTU/HP-hr) 7,269.0 7,442.0 7,134.3 7 281.8 

Heat Rate (KJ/Watt-Hr) 10.280 10.525 10.090 10.3 

Ambient Conditions 

Ambient Temperature (0F) 74.00 74.00 74.00 74.00 

Barometric Pressure ("Hg) 29.68 29.68 29.68 29.68 

Ambient Relath·e Humjdity (%) 64.00 64.00 64.00 64.00 

September 2014 3 



~Environmental Quality Management, Inc. TransCanada ANR Pipeline 
050614.0025 Compliance Test Repmt 

Table 3. Emissions Concentrations, Calculated Mass Emissions & Fuel Flows 
Unit No.1 

AVERAGES 

September 2014 4 



~Environmental Quality Management, Inc. Trans Canada ANR Pipeline 
050614.0025 Compliance Test Report 

Table 4. Gas Composition-AGA Standard Conditions-Unit No. 1 

GAS COMPOSITION 

Upper Dry Heat Value 1039.56 btu/dscf 
-- '. 

' ' - ------------- --

Low Dry Heat Value 938 : btu/dscf 
Specific Gravity 0.5950 ~-

DENSITY 0.0454 Jb/cf 

T~~l Carbons: 1.050007884 Total_ Hl_ 4.9.4~02~958! 

HHV reel 

lliEti!Jfi~· Ccmpressibilily_. 

0.99776354, 
- -- ------- -------

i __ _ 
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~Environmental Quality Management, Inc. TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

Table 5. Gas Composition-EPA Standard Conditions-Unit No.1 

Upper Dry Heat Value ___ 1"0:;;37;------;·btu/dscf 
Low Dry Heat Value 939 ibtu/dscf 

Specific Gravity __ -;;Oc;.5';:950;;;----
Density 0.0456 lb/scf 

Total Carbons 

September 2014 

1.0500 

' _l_-

' Mole Weight 17.2001 
A f·Factor (calc) 8693 

--- - j_ - ' 

Total Hi 4.0441 i 
------------

6 

'btu/dS<;f 
dscf/MMbtu 

HHV real 1037.48 

- 0,99776~j . 
! 



~Environmental Quality Management, Inc. TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

Table 6. Orifice Flow Calculations -Unit No. 1 

Run Number 

September 2014 7 



~Environmental Quality Management, Inc. TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

3. PROCESS DESCRIPTION 

TransCanada's ANR Pipeline's Excelsior Compressor Station is located in Kalkaska, Michigan 
and mns an Ingersoll Rand KVR -412 natural gas fired intemal combustion reciprocating engine 
labeled EUEXCOMP-A (Unit 1). 

More specifically, The Ingersoll Rand KVR-412 is a four stroke lean burn, 3,750 HP rated, 
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 provides a summmy of rated infonnation for each engine and the production 
rates for the Unit No. I during the test: 

Table 7. Unit No. 1 Rated Information 

# of Cylinders: 10 
Stroke:' 4 

- ~ 

Fuel Orifice ID.: 1.25 ~in. 

~~- Fuel PiJ!C ID.: 2.067 I• ,m. 
- ----

~~ 
AGAUDHV:' 1,040 :btu/dscf 

I 
- ~ --

! 
~. 

AGALDHV: 939 ;btu/dscf 
~~ 

I 

C()Illjl!lllY: ANR Rated RPM:: 350 !RPM 

Station: Excelsior Bore: 17.00 !inches 
Unit: Unit 1 I Stroke:· 22 ilnche~ 

Engine _Type IRKVR-412 
I 

RatedBHP: 1 3,750 •BliP 
---------- --

I psi_ Date: 19-Aug-14 RatedBEMP: 250 
-

Table 8. Unit No. !-Production Data-Horse Power (HP) 
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~Environmental Quality Management, h1c. Trans Canada ANR Pipeline 
050614.0025 Compliance Test Report 

Run No. UnitNo.l 

1 3,483 

2 3,528 
3 3,363 

Average 3,458 

Rated HP 3,750 

Figure 1. Flow Schematic 
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Additional Information pertaining to the Fuel Flows may be found in Appendix B. 

4. TEST PROCEDURES 
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~ Enviromnental Quality Management, Inc. TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

EQ and EQ's affiliates and subcontractors use current 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 (Instmmental Analyzer Procedure) 

• U.S. EPA Method 7E- Determination of Nitrogen Oxides Emissions From Stationary 
Sources (Instmmental Analyzer Procedure) 

USEP A Methods 3A and 7E were performed at the Exhaust Stack sampling location by 
continuously extracting a gas sample from the stack through a single point stainless steel sample 
probe. The extracted sample was pulled tlu·ough a sedes of filters to remove any particulate 
matter. Directly after the probe, the sample was conditioned by a sedes of refrigeration dtyers to 
remove moisture from the gas stream. After the refrigeration dryers, the sample was transported 
tlu·ough 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 error by introducing zero, mid
range and high-range EPA Protocol! gases to the measurement system at a point upstream of the 
analyzers. In this report, the calibration error test is referred to as instmment 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 mn 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 Performance Specifications were as follows: 

• Analyzer Calibration Error- 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 mn. 
• Calibration Ddft- Less than +/-3% of the span over the period of each set ofmns. 

Calculations that were used in this testing event for the Unit No. 1 are as follows: 
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~Environmental Quality Management, Inc. TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

Calibration Con·ection 

Where: 

CoAs: Corrected flue gas concentration (ppmvd) 
Flue gas concentration (ppmvd) 

EPA F-Factor 

CR: 
Co: 
CM: 
CMA: 

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% ·100)+(1.53·Cw1% ·IOO)J. 106 
d GCV 

PFue/Gas 

[(0.14·N2wt% ·100)-(0.46·02wt% ·100)] 6 
+ GCV ·IO 

PFue/Gas 

Where: 

September 2014 

Fa: 
Hwt%: 
Cwt%.' 

N2Wt%." 

Q2Wt%.' 
GCV: 

PFuel Gas.' 

Fuel specific F-factor, dscJJMMBtu 
Hydrogen weight percent 
Carbon weight percent 
Nitrogen weight percent 
Oxygen weight percent 
Heating value of the fuel, BTU/dscf 
Density of the fuel gas, lb/scf 

11 



~Environmental Quality Management, Inc. 

Mass Emissions Calculations lb!hr 

TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

Where: 

September 2014 

Cd: 

Fd: 
Qh: 
%02: 
GCV: 

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

5. QUALITY ASSURANCE PROCEDURES 

12 



~Environmental Quality Management, Inc. TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

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 forth by the United States Environmental Protection Agency. These 
procedures are outlined in the following documents: 

• Code of Federal Regulations, Title 40, Pmi 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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~Environmental Quality Management, Inc. 

6. CONCLUSIONS 

TransCanada ANR Pipeline 
050614.0025 Compliance Test Report 

A Compliance Test was conducted on Combustion Engine Unit No. 1 at ANR Excelsior 
Compressor Station near Kalkask, MI. The Compliance testing was conducted on 
August 19,2014. 

During the course of the testing, the Combustion Engine Unit No. 1 confmmed to the 
requirements of Code of Federal Regulations, Title 40, Part 60, Appendix A. 

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

For additional information pertaining to the testing program see Appendix D of this 
report. 
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~Environmental Quality Management, Inc. Trans Canada ANR Pipeline 
050614.0025 Compliance Test Report 

' ,_ 
\. ,-' 

July 2014 

A. FIELD TEST DATA 

I I. 


