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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Isokinetic Control Module Calibration
Pace Project No. 1108-200

Control Module NumbeC-2 Calib. Technician: pls
Date of Calibration : 7/11/2011 Barometric Pressure : 28.92

Orifice Diff Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Orifice
Press., ΔH Meter Vol. Meter Vol. Temperature, °F Meter Time CoefficientCoefficient
Inches WC Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes      α      ΔH@ 

0.50 5.020 5.000 84.5 82.0 75.5 12.289 1.0091 1.751
1.00 5.022 5.000 87.0 83.0 75.5 8.800 1.0107 1.793
1.75 5.024 5.000 83.5 82.0 75.5 6.740 1.0042 1.844
2.50 10.056 10.000 90.0 84.0 75.5 11.297 1.0094 1.843
3.50 10.043 10.000 90.5 84.5 75.5 9.629 1.0091 1.873

Average Meter Coefficient 1.0085
Average Orifice Coefficient 1.821

Thermocouple Reading Devices Note:  Readings are in °F, % Dif. calculated from °R.

Stack Device Meter Inlet Device Meter Outlet Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -21.0 0.9% -25 -19.0 1.4% -25 -19.0 1.4%
0 1.0 0.2% 0 3.0 0.7% 0 3.0 0.7%
50 50.0 0.0% 25 27.0 0.4% 25 27.0 0.4%
100 99.0 -0.2% 50 51.0 0.2% 50 51.0 0.2%
200 201.0 0.2% 75 75.0 0.0% 75 75.0 0.0%
300 301.0 0.1% 100 100.0 0.0% 100 99.0 -0.2%
400 399.0 -0.1% 125 125.0 0.0% 125 124.0 -0.2%
500 498.0 -0.2% 150 150.0 0.0% 150 149.0 -0.2%
800 800.0 0.0% 175 175.0 0.0% 175 175.0 0.0%
1000 1001.0 0.1% 200 200.0 0.0% 200 200.0 0.0%
1500 1501.0 0.1% 225 225.0 0.0% 225 225.0 0.0%
1900 1901.0 0.0% 250 250.0 0.0% 250 250.0 0.0%

Impinger Device Oven Device Probe Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -19.0 1.4% 0 2.0 0.4% 0 2.0 0.4%
0 3.0 0.7% 50 50.0 0.0% 50 50.0 0.0%
25 27.0 0.4% 100 99.0 -0.2% 100 99.0 -0.2%
50 51.0 0.2% 150 149.0 -0.2% 150 149.0 -0.2%
75 75.0 0.0% 200 199.0 -0.2% 200 199.0 -0.2%
100 100.0 0.0% 225 225.0 0.0% 225 225.0 0.0%
125 125.0 0.0% 250 249.0 -0.1% 250 249.0 -0.1%
150 150.0 0.0% 275 275.0 0.0% 275 275.0 0.0%
175 175.0 0.0% 300 300.0 0.0% 300 300.0 0.0%
200 200.0 0.0% 350 350.0 0.0% 350 350.0 0.0%
225 225.0 0.0% 400 400.0 0.0% 400 400.0 0.0%
250 250.0 0.0% 500 500.0 0.0% 500 500.0 0.0%
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Isokinetic Control Module Calibration
Pace Project No. 1108-200

Control Module NumbeC-4 Calib. Technician: PLS
Date of Calibration : 5/27/2011 Barometric Pressure : 29.09

Orifice Diff Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Orifice
Press., ΔH Meter Vol. Meter Vol. Temperature, °F Meter Time CoefficientCoefficient
Inches WC Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes      α      ΔH@ 

0.50 5.094 5.000 80.5 77.5 71.5 11.920 0.9941 1.628
1.00 5.090 5.000 82.0 78.0 71.5 8.569 0.9955 1.681
1.75 5.097 5.000 81.0 77.0 71.5 6.542 0.9904 1.717
2.50 10.164 10.000 85.0 79.0 71.5 11.024 0.9970 1.735
3.50 10.160 10.000 86.5 80.0 71.5 9.395 0.9972 1.761

Average Meter Coefficient 0.9949
Average Orifice Coefficient 1.704

Thermocouple Reading Devices Note:  Readings are in °F, % Dif. calculated from °R.

Stack Device Meter Inlet Device Meter Outlet Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -23.0 0.5% -25 -19.0 1.4% -25 -19.0 1.4%
0 0.0 0.0% 0 3.0 0.7% 0 3.0 0.7%
50 48.0 -0.4% 25 27.0 0.4% 25 27.0 0.4%
100 98.0 -0.4% 50 51.0 0.2% 50 51.0 0.2%
200 200.0 0.0% 75 75.0 0.0% 75 75.0 0.0%
300 300.0 0.0% 100 100.0 0.0% 100 100.0 0.0%
400 398.0 -0.2% 125 125.0 0.0% 125 125.0 0.0%
500 498.0 -0.2% 150 150.0 0.0% 150 150.0 0.0%
800 800.0 0.0% 175 175.0 0.0% 175 175.0 0.0%
1000 1000.0 0.0% 200 200.0 0.0% 200 200.0 0.0%
1500 1500.0 0.0% 225 225.0 0.0% 225 225.0 0.0%
1900 1904.0 0.2% 250 250.0 0.0% 250 250.0 0.0%

Impinger Device Oven Device Probe Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -19.0 1.4% 0 3.0 0.7% 0 3.0 0.7%
0 3.0 0.7% 50 51.0 0.2% 50 51.0 0.2%
25 27.0 0.4% 100 100.0 0.0% 100 100.0 0.0%
50 51.0 0.2% 150 150.0 0.0% 150 150.0 0.0%
75 75.0 0.0% 200 200.0 0.0% 200 200.0 0.0%
100 100.0 0.0% 225 225.0 0.0% 225 225.0 0.0%
125 125.0 0.0% 250 250.0 0.0% 250 250.0 0.0%
150 150.0 0.0% 275 275.0 0.0% 275 275.0 0.0%
175 175.0 0.0% 300 300.0 0.0% 300 300.0 0.0%
200 200.0 0.0% 350 350.0 0.0% 350 350.0 0.0%
225 225.0 0.0% 400 400.0 0.0% 400 400.0 0.0%
250 250.0 0.0% 500 500.0 0.0% 500 500.0 0.0%
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Isokinetic Control Module Calibration
Pace Project No. 1108-200

Control Module NumbeC-7 Calib. Technician: PLS
Date of Calibration : 7/7/2011 Barometric Pressure : 29.08

Orifice Diff Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Orifice
Press., ΔH Meter Vol. Meter Vol. Temperature, °F Meter Time CoefficientCoefficient
Inches WC Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes      α      ΔH@ 

0.50 5.058 5.000 86.0 81.5 76.0 12.149 1.0016 1.707
1.00 5.058 5.000 89.0 82.5 76.0 8.615 1.0040 1.714
1.75 5.046 5.000 85.0 81.0 76.0 6.508 0.9994 1.716
2.50 10.096 10.000 91.0 83.5 76.0 10.897 1.0049 1.711
3.50 10.067 10.000 91.5 84.5 76.0 9.264 1.0067 1.728

Average Meter Coefficient 1.0033
Average Orifice Coefficient 1.715

Thermocouple Reading Devices Note:  Readings are in °F, % Dif. calculated from °R.

Stack Device Meter Inlet Device Meter Outlet Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -21.0 0.9% -25 -19.0 1.4% -25 -19.0 1.4%
0 2.0 0.4% 0 3.0 0.7% 0 3.0 0.7%
50 50.0 0.0% 25 27.0 0.4% 25 27.0 0.4%
100 99.0 -0.2% 50 51.0 0.2% 50 51.0 0.2%
200 200.0 0.0% 75 75.0 0.0% 75 75.0 0.0%
300 301.0 0.1% 100 100.0 0.0% 100 100.0 0.0%
400 399.0 -0.1% 125 125.0 0.0% 125 125.0 0.0%
500 495.0 -0.5% 150 150.0 0.0% 150 150.0 0.0%
800 800.0 0.0% 175 175.0 0.0% 175 175.0 0.0%
1000 1001.0 0.1% 200 200.0 0.0% 200 200.0 0.0%
1500 1500.0 0.0% 225 225.0 0.0% 225 225.0 0.0%
1900 1901.0 0.0% 250 250.0 0.0% 250 250.0 0.0%

Impinger Device Oven Device Probe Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -19.0 1.4% 0 3.0 0.7% 0 3.0 0.7%
0 3.0 0.7% 50 51.0 0.2% 50 51.0 0.2%
25 27.0 0.4% 100 100.0 0.0% 100 100.0 0.0%
50 51.0 0.2% 150 150.0 0.0% 150 150.0 0.0%
75 75.0 0.0% 200 200.0 0.0% 200 200.0 0.0%
100 100.0 0.0% 225 225.0 0.0% 225 225.0 0.0%
125 125.0 0.0% 250 250.0 0.0% 250 250.0 0.0%
150 150.0 0.0% 275 275.0 0.0% 275 275.0 0.0%
175 175.0 0.0% 300 300.0 0.0% 300 300.0 0.0%
200 200.0 0.0% 350 350.0 0.0% 350 350.0 0.0%
225 225.0 0.0% 400 399.0 -0.1% 400 399.0 -0.1%
250 250.0 0.0% 500 500.0 0.0% 500 500.0 0.0%
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Isokinetic Control Module Calibration
Pace Project No. 1108-200

Control Module NumbeC-12 Calib. Technician: pls
Date of Calibration : 6/30/2011 Barometric Pressure : 28.91

Orifice Diff Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Orifice
Press., ΔH Meter Vol. Meter Vol. Temperature, °F Meter Time CoefficientCoefficient
Inches WC Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes      α      ΔH@ 

0.50 5.051 5.000 84.5 84.5 74.5 11.644 1.0071 1.560
1.00 5.041 5.000 86.0 84.0 74.5 8.307 1.0088 1.589
1.75 5.066 5.000 84.5 85.0 74.5 6.329 1.0014 1.611
2.50 10.089 10.000 86.5 84.0 74.5 10.603 1.0047 1.618
3.50 10.065 10.000 86.5 84.0 74.5 9.016 1.0046 1.638

Average Meter Coefficient 1.0053
Average Orifice Coefficient 1.603

Thermocouple Reading Devices Note:  Readings are in °F, % Dif. calculated from °R.

Stack Device Meter Inlet Device Meter Outlet Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -23.0 0.5% -25 -19.0 1.4% -25 -19.0 1.4%
0 0.0 0.0% 0 3.0 0.7% 0 4.0 0.9%
50 48.0 -0.4% 25 27.0 0.4% 25 27.0 0.4%
100 98.0 -0.4% 50 51.0 0.2% 50 51.0 0.2%
200 199.0 -0.2% 75 75.0 0.0% 75 76.0 0.2%
300 300.0 0.0% 100 100.0 0.0% 100 100.0 0.0%
400 398.0 -0.2% 125 125.0 0.0% 125 125.0 0.0%
500 497.0 -0.3% 150 150.0 0.0% 150 150.0 0.0%
800 799.0 -0.1% 175 175.0 0.0% 175 175.0 0.0%
1000 999.0 -0.1% 200 200.0 0.0% 200 200.0 0.0%
1500 1499.0 -0.1% 225 225.0 0.0% 225 225.0 0.0%
1900 1902.0 0.1% 250 250.0 0.0% 250 250.0 0.0%

Impinger Device Oven Device Probe Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -20.0 1.1% 0 3.0 0.7% 0 3.0 0.7%
0 3.0 0.7% 50 51.0 0.2% 50 51.0 0.2%
25 26.0 0.2% 100 100.0 0.0% 100 100.0 0.0%
50 50.0 0.0% 150 150.0 0.0% 150 150.0 0.0%
75 75.0 0.0% 200 200.0 0.0% 200 200.0 0.0%
100 99.0 -0.2% 225 225.0 0.0% 225 225.0 0.0%
125 124.0 -0.2% 250 250.0 0.0% 250 250.0 0.0%
150 149.0 -0.2% 275 275.0 0.0% 275 275.0 0.0%
175 175.0 0.0% 300 300.0 0.0% 300 300.0 0.0%
200 200.0 0.0% 350 350.0 0.0% 350 350.0 0.0%
225 225.0 0.0% 400 400.0 0.0% 400 400.0 0.0%
250 250.0 0.0% 500 501.0 0.1% 500 501.0 0.1%
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Support Equipment Calibrations
Pace Project No. 1108-200

Barometer Calibration (Recent History)

Barometer Number: B-5 Lastest Cal. Date: 6/7/11
Barometer Type: Digital Calibration Tech: P Shorb
Reference Standard Mercury Barometer

Past Cal Past Cal Past Cal Past Cal Current
Calibration Date 7/20/09 12/18/09 1/4/11 3/18/11 6/7/11
Reference Pb ("Hg) 29.12 29.18 29.13 29.21 28.75 "Hg
Intial Reading 29.12 29.15 29.91 29.65 28.88 "Hg
Final Reading 29.12 29.18 29.12 29.21 28.76 "Hg
Adjusted? No Yes Yes Yes Yes
Variance 0.00 0.00 -0.01 0.00 0.01 "Hg

Digital Thermocouple Readout

Digital Number: TC-2 Calibration Date: 12/27/10 Acceptance Criteria:  2%
Reference Standard Omega CL23A Calibration Tech: P SHORB

Ref. Value -25 0 100 200 300 400 500 700 900 1100 1300 1500 1700 1900
Ch 1 Rdg -25 0 99 201 302 400 500 701 903 1106 1307 1508 1707 1909
Ch 1 Dif% 0.0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Ch 2 Rdg -25 0 100 202 302 401 501 701 903 1107 1308 1509 1708 1910
Ch 2 Dif% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Scales and Balances

Balance Number: Bal-10 Calibration Date: 3/18/11 Acceptance Criteria:  2%
Reference Standard Wgt. Set 41151 Calibration Tech: P Shorb

Actual Weight 200 300 500 1000 1500
Balance Reading 200 300 499 999 1499
Difference % 0.0% 0.0% -0.2% -0.1% -0.1%
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Support Equipment Calibrations
Pace Project No. 1108-200

Digital Thermocouple Readout

Digital Number: TC-8 Calibration Date: 12/27/10 Acceptance Criteria:  2%
Reference Standard Omega CL23A Calibration Tech: P SHORB

Ref. Value -25 0 100 200 300 400 500 700 900 1100 1300 1500 1700 1900
Ch 1 Rdg -25 0 100 200 300 400 500 700 901 1101 1301 1501 1701 1901
Ch 1 Dif% 0.0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Ch 2 Rdg NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ch 2 Dif% NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Support Equipment Calibrations
Pace Project No. 1108-200

Digital Thermocouple Readout

Digital Number: TC-14 Calibration Date: 12/27/10 Acceptance Criteria:  2%
Reference Standard Omega CL23A Calibration Tech: P SHORB

Ref. Value -25 0 100 200 300 400 500 700 900 1100 1300 1500 1700 1900
Ch 1 Rdg -25 0 99 201 301 400 499 700 902 1105 1306 1506 1704 1905
Ch 1 Dif% 0.0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Ch 2 Rdg -25 0 99 201 302 400 500 700 902 1105 1307 1507 1705 1905
Ch 2 Dif% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Support Equipment Calibrations
Pace Project No. 1108-200

Digital Thermocouple Readout

Digital Number: TC-24 Calibration Date: 12/16/10 Acceptance Criteria:  2%
Reference Standard Signal Simulator Calibration Tech: P SHORB

Ref. Value -25 0 100 200 300 400 500 700 900 1100 1300 1500 1700 1900
Ch 1 Rdg -25 0 100 200 300 400 500 700 899 1099 1299 1499 1698 1899
Ch 1 Dif% 0.0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Ch 2 Rdg -25 0 100 200 300 400 500 700 899 1099 1299 1499 1699 1899
Ch 2 Dif% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
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Flint Hills Resources Pine Bend LLC Appendix DFlint Hills Resources Pine Bend LLC Appendix DFlint Hills Resources Pine Bend LLC Appendix D
Rosemount MN Dry Test Meter/Orifice CalibrationRosemount, MN Dry Test Meter/Orifice Calibration
Pace Project No 1108-200Pace Project No. 1108-200j

Control Module Number MC-1 Calib. Technician: plsControl Module Number MC-1 Calib. Technician: pls
D t f C lib ti 6/24/2011 B t i P 28 98Date of Calibration : 6/24/2011 Barometric Pressure 28.98Date of Calibration : 6/24/2011 Barometric Pressure 28.98

Sampling Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter ActualSampling Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Actual
Set Rate Meter Vol Meter Vol Temperature °F Meter Time Coefficient SampleSet Rate Meter Vol. Meter Vol. Temperature, F Meter Time Coefficient Sample

LPM Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes a Rate-LPM  LPM  Cubic Ft. Cubic Ft. Inlet Outlet Temp., F Minutes       a      Rate-LPM

0 50 0 505 0 500 76 50 75 50 72 50 27 29 0 9966 0 520.50 0.505 0.500 76.50 75.50 72.50 27.29 0.9966 0.52

1.00 0.500 0.500 75.50 75.00 72.50 15.13 1.0052 0.941.00 0.500 0.500 75.50 75.00 72.50 15.13 1.0052 0.94

3 00 1 210 1 200 75 50 75 00 72 50 13 08 0 9969 2 603.00 1.210 1.200 75.50 75.00 72.50 13.08 0.9969 2.60

A M t C ffi i 0 9995Average Meter Coefficie 0.9995Average Meter Coefficie 0.9995

Control Module Number MC-2 Calib Technician: plsControl Module Number MC-2 Calib. Technician: pls
Date of Calibration : 6/17/2011 Barometric Pressure 28.91Date of Calibration : 6/17/2011 Barometric Pressure 28.91

Sampling Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter ActualSampling Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Actual
Set Rate Meter Vol. Meter Vol. Temperature, °F Meter Time Coefficient SampleSet Rate Meter Vol. Meter Vol. Temperature, F Meter Time Coefficient Sample

LPM C bi Ft C bi Ft I l t O tl t T °F Mi t R t LPM  LPM  Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes       a      Rate-LPM  LPM  Cubic Ft. Cubic Ft. Inlet Outlet Temp., F Minutes       a      Rate LPM

0 50 0 514 0 500 89 50 87 00 74 50 29 83 0 9978 0 470.50 0.514 0.500 89.50 87.00 74.50 29.83 0.9978 0.47

1 00 0 509 0 500 85 00 81 50 74 50 16 34 0 9984 0 871.00 0.509 0.500 85.00 81.50 74.50 16.34 0.9984 0.87

3.00 1.023 1.000 88.50 84.50 74.50 11.57 0.9995 2.453.00 1.023 1.000 88.50 84.50 74.50 11.57 0.9995 2.45

Average Meter Coefficie 0 9985Average Meter Coefficie 0.9985
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Flint Hills Resources Pine Bend LLC Appendix DFlint Hills Resources Pine Bend LLC Appendix DFlint Hills Resources Pine Bend LLC Appendix D
Rosemount MN Dry Test Meter/Orifice CalibrationRosemount, MN Dry Test Meter/Orifice Calibration
Pace Project No 1108-200Pace Project No. 1108-200j

Control Module Number MC-3 Calib. Technician: plsControl Module Number MC-3 Calib. Technician: pls
D t f C lib ti 6/20/2011 B t i P 28 85Date of Calibration : 6/20/2011 Barometric Pressure 28.85Date of Calibration : 6/20/2011 Barometric Pressure 28.85

Sampling Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter ActualSampling Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Actual
Set Rate Meter Vol Meter Vol Temperature °F Meter Time Coefficient SampleSet Rate Meter Vol. Meter Vol. Temperature, F Meter Time Coefficient Sample

LPM Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes a Rate-LPM  LPM  Cubic Ft. Cubic Ft. Inlet Outlet Temp., F Minutes       a      Rate-LPM

0 50 0 518 0 500 80 50 80 00 73 50 32 27 0 9775 0 440.50 0.518 0.500 80.50 80.00 73.50 32.27 0.9775 0.44

1.00 0.509 0.500 82.50 81.50 73.50 15.65 0.9980 0.901.00 0.509 0.500 82.50 81.50 73.50 15.65 0.9980 0.90

3 00 1 017 1 000 80 50 80 00 73 50 11 15 0 9957 2 543.00 1.017 1.000 80.50 80.00 73.50 11.15 0.9957 2.54

A M t C ffi i 0 9904Average Meter Coefficie 0.9904Average Meter Coefficie 0.9904
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Isokinetic Control Module Calibration
Pace Project No. 1108-200

Control Module NumbeC-2 Calib. Technician: pls
Date of Calibration : 8/19/2011 Barometric Pressure : 28.97

Orifice Diff Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Orifice
Press., ΔH Meter Vol. Meter Vol. Temperature, °F Meter Time CoefficientCoefficient
Inches WC Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes      α      ΔH@ 

0.50 5.031 5.000 79.0 80.5 75.0 12.344 1.0014 1.766
1.00 5.042 5.000 79.5 81.0 75.0 8.845 0.9989 1.812
1.75 5.060 5.000 78.5 79.5 75.0 6.735 0.9911 1.843
2.50 10.064 10.000 80.5 81.5 75.0 11.292 0.9984 1.844
3.50 10.032 10.000 81.0 82.0 75.0 9.612 1.0000 1.869

Average Meter Coefficient 0.9980
Average Orifice Coefficient 1.827

Thermocouple Reading Devices Note:  Readings are in °F, % Dif. calculated from °R.

Stack Device Meter Inlet Device Meter Outlet Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -19.0 1.4% -25 -19.0 1.4% -25 -19.0 1.4%
0 3.0 0.7% 0 4.0 0.9% 0 3.0 0.7%
50 52.0 0.4% 25 27.0 0.4% 25 27.0 0.4%
100 101.0 0.2% 50 51.0 0.2% 50 51.0 0.2%
200 200.0 0.0% 75 75.0 0.0% 75 76.0 0.2%
300 303.0 0.4% 100 100.0 0.0% 100 100.0 0.0%
400 401.0 0.1% 125 125.0 0.0% 125 125.0 0.0%
500 500.0 0.0% 150 150.0 0.0% 150 150.0 0.0%
800 801.0 0.1% 175 175.0 0.0% 175 175.0 0.0%
1000 1001.0 0.1% 200 200.0 0.0% 200 200.0 0.0%
1500 1500.0 0.0% 225 225.0 0.0% 225 225.0 0.0%
1900 1900.0 0.0% 250 250.0 0.0% 250 250.0 0.0%

Impinger Device Oven Device Probe Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -19.0 1.4% 0 3.0 0.7% 0 3.0 0.7%
0 4.0 0.9% 50 50.0 0.0% 50 50.0 0.0%
25 27.0 0.4% 100 100.0 0.0% 100 100.0 0.0%
50 51.0 0.2% 150 150.0 0.0% 150 150.0 0.0%
75 75.0 0.0% 200 200.0 0.0% 200 200.0 0.0%
100 100.0 0.0% 225 225.0 0.0% 225 225.0 0.0%
125 125.0 0.0% 250 250.0 0.0% 250 250.0 0.0%
150 150.0 0.0% 275 275.0 0.0% 275 275.0 0.0%
175 175.0 0.0% 300 300.0 0.0% 300 300.0 0.0%
200 200.0 0.0% 350 350.0 0.0% 350 350.0 0.0%
225 226.0 0.1% 400 400.0 0.0% 400 400.0 0.0%
250 250.0 0.0% 500 500.0 0.0% 500 500.0 0.0%
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Isokinetic Control Module Calibration
Pace Project No. 1108-200

Control Module NumbeC-4 Calib. Technician: PLS
Date of Calibration : 8/15/2011 Barometric Pressure : 29.07

Orifice Diff Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Orifice
Press., ΔH Meter Vol. Meter Vol. Temperature, °F Meter Time CoefficientCoefficient
Inches WC Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes      α      ΔH@ 

0.50 5.053 5.000 80.5 81.0 73.0 11.965 1.0026 1.639
1.00 5.057 5.000 81.0 81.0 73.0 8.564 1.0010 1.680
1.75 5.066 5.000 80.0 81.0 73.0 6.536 0.9964 1.712
2.50 10.098 10.000 81.0 81.0 73.0 11.001 0.9988 1.732
3.50 10.081 10.000 81.0 81.0 73.0 9.360 0.9980 1.756

Average Meter Coefficient 0.9994
Average Orifice Coefficient 1.704

Thermocouple Reading Devices Note:  Readings are in °F, % Dif. calculated from °R.

Stack Device Meter Inlet Device Meter Outlet Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -23.0 0.5% -25 -19.0 1.4% -25 -19.0 1.4%
0 0.0 0.0% 0 3.0 0.7% 0 3.0 0.7%
50 49.0 -0.2% 25 27.0 0.4% 25 27.0 0.4%
100 98.0 -0.4% 50 51.0 0.2% 50 51.0 0.2%
200 200.0 0.0% 75 75.0 0.0% 75 75.0 0.0%
300 300.0 0.0% 100 100.0 0.0% 100 100.0 0.0%
400 398.0 -0.2% 125 125.0 0.0% 125 125.0 0.0%
500 498.0 -0.2% 150 150.0 0.0% 150 150.0 0.0%
800 800.0 0.0% 175 175.0 0.0% 175 175.0 0.0%
1000 1000.0 0.0% 200 200.0 0.0% 200 200.0 0.0%
1500 1500.0 0.0% 225 225.0 0.0% 225 225.0 0.0%
1900 1904.0 0.2% 250 250.0 0.0% 250 250.0 0.0%

Impinger Device Oven Device Probe Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -19.0 1.4% 0 3.0 0.7% 0 4.0 0.9%
0 3.0 0.7% 50 51.0 0.2% 50 52.0 0.4%
25 27.0 0.4% 100 100.0 0.0% 100 101.0 0.2%
50 51.0 0.2% 150 150.0 0.0% 150 150.0 0.0%
75 75.0 0.0% 200 200.0 0.0% 200 200.0 0.0%
100 100.0 0.0% 225 225.0 0.0% 225 225.0 0.0%
125 125.0 0.0% 250 250.0 0.0% 250 250.0 0.0%
150 150.0 0.0% 275 275.0 0.0% 275 275.0 0.0%
175 175.0 0.0% 300 300.0 0.0% 300 300.0 0.0%
200 200.0 0.0% 350 350.0 0.0% 350 350.0 0.0%
225 225.0 0.0% 400 400.0 0.0% 400 400.0 0.0%
250 250.0 0.0% 500 501.0 0.1% 500 500.0 0.0%
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Isokinetic Control Module Calibration
Pace Project No. 1108-200

Control Module NumbeC-7 Calib. Technician: PLS
Date of Calibration : 9/9/2011 Barometric Pressure : 29.17

Orifice Diff Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Orifice
Press., ΔH Meter Vol. Meter Vol. Temperature, °F Meter Time CoefficientCoefficient
Inches WC Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes      α      ΔH@ 

0.50 5.034 5.000 85.0 79.0 73.5 12.318 1.0078 1.742
1.00 5.052 5.000 89.5 79.5 73.5 8.716 1.0076 1.742
1.75 5.052 5.000 82.5 78.0 73.5 6.584 0.9978 1.745
2.50 10.124 10.000 93.5 81.0 73.5 11.042 1.0069 1.743
3.50 10.147 10.000 95.0 82.5 73.5 9.415 1.0048 1.769

Average Meter Coefficient 1.0050
Average Orifice Coefficient 1.748

Thermocouple Reading Devices Note:  Readings are in °F, % Dif. calculated from °R.

Stack Device Meter Inlet Device Meter Outlet Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -21.0 0.9% -25 -19.0 1.4% -25 -19.0 1.4%
0 2.0 0.4% 0 3.0 0.7% 0 3.0 0.7%
50 50.0 0.0% 25 27.0 0.4% 25 27.0 0.4%
100 100.0 0.0% 50 51.0 0.2% 50 51.0 0.2%
200 201.0 0.2% 75 75.0 0.0% 75 75.0 0.0%
300 301.0 0.1% 100 100.0 0.0% 100 100.0 0.0%
400 399.0 -0.1% 125 124.0 -0.2% 125 125.0 0.0%
500 499.0 -0.1% 150 150.0 0.0% 150 150.0 0.0%
800 801.0 0.1% 175 175.0 0.0% 175 175.0 0.0%
1000 1001.0 0.1% 200 200.0 0.0% 200 200.0 0.0%
1500 1501.0 0.1% 225 225.0 0.0% 225 225.0 0.0%
1900 1901.0 0.0% 250 250.0 0.0% 250 250.0 0.0%

Impinger Device Oven Device Probe Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -19.0 1.4% 0 3.0 0.7% 0 3.0 0.7%
0 3.0 0.7% 50 51.0 0.2% 50 51.0 0.2%
25 27.0 0.4% 100 100.0 0.0% 100 100.0 0.0%
50 51.0 0.2% 150 150.0 0.0% 150 150.0 0.0%
75 75.0 0.0% 200 200.0 0.0% 200 200.0 0.0%
100 100.0 0.0% 225 225.0 0.0% 225 225.0 0.0%
125 124.0 -0.2% 250 250.0 0.0% 250 250.0 0.0%
150 150.0 0.0% 275 275.0 0.0% 275 274.0 -0.1%
175 175.0 0.0% 300 300.0 0.0% 300 300.0 0.0%
200 200.0 0.0% 350 350.0 0.0% 350 349.0 -0.1%
225 225.0 0.0% 400 399.0 -0.1% 400 399.0 -0.1%
250 250.0 0.0% 500 500.0 0.0% 500 500.0 0.0%
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Isokinetic Control Module Calibration
Pace Project No. 1108-200

Control Module NumbeC-12 Calib. Technician: pls
Date of Calibration : 9/8/2011 Barometric Pressure : 29.36

Orifice Diff Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Orifice
Press., ΔH Meter Vol. Meter Vol. Temperature, °F Meter Time CoefficientCoefficient
Inches WC Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes      α      ΔH@ 

0.50 5.073 5.000 82.0 75.5 72.5 11.827 0.9959 1.599
1.00 5.093 5.000 86.5 77.0 72.5 8.436 0.9963 1.623
1.75 5.053 5.000 79.5 74.5 72.5 6.363 0.9935 1.623
2.50 10.242 10.000 90.5 78.5 72.5 10.697 0.9922 1.626
3.50 10.268 10.000 92.0 80.5 72.5 9.111 0.9904 1.645

Average Meter Coefficient 0.9937
Average Orifice Coefficient 1.623

Thermocouple Reading Devices Note:  Readings are in °F, % Dif. calculated from °R.

Stack Device Meter Inlet Device Meter Outlet Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -20.0 1.1% -25 -19.0 1.4% -25 -19.0 1.4%
0 3.0 0.7% 0 3.0 0.7% 0 3.0 0.7%
50 51.0 0.2% 25 27.0 0.4% 25 27.0 0.4%
100 100.0 0.0% 50 51.0 0.2% 50 51.0 0.2%
200 202.0 0.3% 75 75.0 0.0% 75 75.0 0.0%
300 302.0 0.3% 100 100.0 0.0% 100 100.0 0.0%
400 400.0 0.0% 125 125.0 0.0% 125 125.0 0.0%
500 499.0 -0.1% 150 150.0 0.0% 150 150.0 0.0%
800 800.0 0.0% 175 175.0 0.0% 175 175.0 0.0%
1000 1000.0 0.0% 200 200.0 0.0% 200 200.0 0.0%
1500 1499.0 -0.1% 225 225.0 0.0% 225 225.0 0.0%
1900 1901.0 0.0% 250 250.0 0.0% 250 250.0 0.0%

Impinger Device Oven Device Probe Device
Nominal Result %Dif. Nominal Result %Dif. Nominal Result %Dif.

-25 -19.0 1.4% 0 3.0 0.7% 0 3.0 0.7%
0 3.0 0.7% 50 51.0 0.2% 50 51.0 0.2%
25 27.0 0.4% 100 100.0 0.0% 100 100.0 0.0%
50 51.0 0.2% 150 150.0 0.0% 150 150.0 0.0%
75 75.0 0.0% 200 200.0 0.0% 200 200.0 0.0%
100 100.0 0.0% 225 225.0 0.0% 225 225.0 0.0%
125 125.0 0.0% 250 250.0 0.0% 250 250.0 0.0%
150 150.0 0.0% 275 275.0 0.0% 275 275.0 0.0%
175 175.0 0.0% 300 300.0 0.0% 300 300.0 0.0%
200 200.0 0.0% 350 350.0 0.0% 350 350.0 0.0%
225 225.0 0.0% 400 400.0 0.0% 400 400.0 0.0%
250 250.0 0.0% 500 501.0 0.1% 500 501.0 0.1%
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Dry Test Meter/Orifice Calibration
Pace Project No. 1108-200

Control Module Number MC-1 Calib. Technician: pls
Date of Calibration : 9/13/2011 Barometric Pressure 29.08

Sampling Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Actual
Set Rate Meter Vol. Meter Vol. Temperature, °F Meter Time Coefficient Sample
  LPM  Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes       a      Rate-LPM

0.50 0.506 0.500 83.00 82.50 75.00 28.87 1.0025 0.49

1.00 0.500 0.500 78.00 75.00 75.00 14.86 1.0028 0.95

3.00 1.009 1.000 81.50 81.50 75.00 10.56 1.0031 2.68

Average Meter Coefficie 1.0028

Control Module Number MC-2 Calib. Technician: pls
Date of Calibration : 9/13/2011 Barometric Pressure 29.15

Sampling Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Actual
Set Rate Meter Vol. Meter Vol. Temperature, °F Meter Time Coefficient Sample
  LPM  Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes       a      Rate-LPM

0.50 0.513 0.500 84.00 81.00 75.00 29.97 0.9883 0.47

1.00 0.516 0.510 76.00 75.00 75.00 15.62 0.9893 0.92

3.00 1.002 1.000 81.50 77.50 75.00 11.54 1.0064 2.45

Average Meter Coefficie 0.9947
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Flint Hills Resources Pine Bend LLC Appendix D
Rosemount, MN Dry Test Meter/Orifice Calibration
Pace Project No. 1108-200

Control Module Number MC-3 Calib. Technician: pls
Date of Calibration : 9/14/2011 Barometric Pressure 29.38

Sampling Dry Test Wet Test Dry Test Meter Wet Test Elapsed Gas Meter Actual
Set Rate Meter Vol. Meter Vol. Temperature, °F Meter Time Coefficient Sample
  LPM  Cubic Ft. Cubic Ft. Inlet Outlet Temp., °F Minutes       a      Rate-LPM

0.50 0.519 0.500 81.50 79.00 72.50 32.35 0.9774 0.44

1.00 0.496 0.500 73.50 72.00 72.50 16.37 1.0085 0.86

3.00 1.008 1.000 79.00 75.00 72.50 11.87 1.0004 2.39

Average Meter Coefficie 0.9955
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