








Wild Goose Storage LLC

Plant 4 Expansion Calculation

Existing Equipment

5/31/2011

Source: Wild Goose Storage Inc.-Plant 3 Expansion Project

By: David Lusk

Date: 5/19/2011

Plant 1

Plant 2 Plant 3

EQUIPMENT Compressor Reboiler Still Vent & Backup Compressor Reboiler Line Heater Still Vent & Compressor Reboiler Line Heater Still Vent &

Engine Burner Thermal Oxidizer Generator Engine Burner Burner Thermal Oxidizer Engine Burner Burner Thermal Oxidizer

Make Cat Onan Cat Cat

Model G3612 65GGHB G3612 G3612

Rating 3,335 467 102 3,550 233 3,550 233

(Units) hp MMscf/d hp hp MMscf/d hp MMscf/d

Fuel Rate 6,810 2.25 2.176 0.81 6,791 2.25 6.00 1.086 6,791 3.00 6.00 1.704

(Units) Btu/bhp-hr MMBtu/hr MMBtu/hr MMBtu/hr Btu/bhp-hr MMBtu/hr MMBtu/hr MMBtu/hr Btu/bhp-hr MMBtu/hr MMBtu/hr MMBtu/hr

CRITERIA EMISSIONS

NOx

Factor 0.5 0.1 0.098 1.9 0.5 0.1 0.09 0.098 0.5 0.109 0.09 0.1004

(Units) g/hp-hr lb/MMBtu lb/MMBtu g/hp-hr g/hp-hr lb/MMBtu lb/MMBtu lb/MMBtu g/hp-hr lb/MMBtu lb/MMBtu lb/MMBtu

Source Mfr. Specification C/D Mfr. Mfr. Specification Specification C/D Mfr. Specification Specification C/D

Pounds/day/unit 88.15 5.40 5.12 10.24 93.83 5.40 12.96 2.55 88.15 7.85 12.96 4.11

Tons/year/unit 16.09 0.99 0.93 1.87 17.12 0.99 2.37 0.47 16.09 1.43 2.37 0.75

BACT Effectiveness 0.00 0.00 0.00 0.00 0.76 0.00 0.00 0.00 0.78 0.00 0.00 0.00

Tons/year/unit w/BACT 16.09 0.99 0.93 1.87 4.11 0.99 2.37 0.47 3.59 1.43 2.37 0.75

CO

Factor 2.75 0.075 0.082 5.5 2.75 0.075 0.08 0.082 2.75 0.0919 0.08 0.0378

(Units) g/hp-hr lb/MMBtu lb/MMBtu g/hp-hr g/hp-hr lb/MMBtu lb/MMBtu lb/MMBtu g/hp-hr lb/MMBtu lb/MMBtu lb/MMBtu

Source Mfr. Specification C/D Mfr. Mfr. Specification Specification C/D Mfr. Specification Specification C/D

Pounds/day/unit 484.82 4.05 4.28 29.66 516.08 4.05 11.52 2.14 484.82 6.62 11.52 1.55

Tons/year/unit 88.48 0.74 0.78 5.41 94.18 0.74 2.10 0.39 88.48 1.21 2.10 0.28

BACT Effectiveness 0.80 0.00 0.00 0.00 0.89 0.00 0.00 0.00 0.89 0.00 0.00 0.00

Tons/year/unit w/BACT 17.70 0.74 0.78 5.41 10.27 0.74 2.10 0.39 9.64 1.21 2.10 0.28

ROC (NMNEHC)

Factor 0.25 0.006 0.0054 0.4 0.25 0.006 0.006 0.0054 0.25 0.006 0.006 0.0223

(Units) g/hp-hr lb/MMBtu lb/MMBtu g/hp-hr g/hp-hr lb/MMBtu lb/MMBtu lb/MMBtu g/hp-hr lb/MMBtu lb/MMBtu lb/MMBtu

Source F C C/D Mfr. F C C C/D F C C C/D

Pounds/day/unit 44.07 0.32 0.44 2.16 46.92 0.32 0.86 0.14 44.07 0.43 0.86 0.91

Tons/year/unit 8.04 0.06 0.08 0.39 8.56 0.06 0.16 0.03 8.04 0.08 0.16 0.17

BACT Effectiveness 0.00 0.00 0.00 0.00 0.64 0.00 0.00 0.00 0.64 0.00 0.00 0.00

Tons/year/unit w/BACT 8.04 0.06 0.08 0.39 3.08 0.06 0.16 0.03 2.90 0.08 0.16 0.17

SO2

Factor 0.00313 0.00313 0.00313 0.00313 0.00313 0.00313 0.00313 0.00313 0.00313 0.00313 0.00313 0.00313

(Units) lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu

Source A A A/E A A A A A/E A A A A/E

Pounds/day/unit 1.71 0.17 0.09 0.06 1.81 0.17 0.45 0.00 1.71 0.23 0.45 0.00

Tons/year/unit 0.31 0.03 0.02 0.01 0.33 0.03 0.08 0.00 0.31 0.04 0.08 0.00

PM10

Factor 0.0111 0.0083 0.0083 0.0111 0.0111 0.0083 0.0083 0.0083 0.0111 0.0083 0.0083 0.0083

(Units) lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu lb/MMBtu

Source B C C/D B B C C C/D B C C C/D

Pounds/day/unit 6.05 0.45 0.43 0.22 6.42 0.45 1.20 0.22 6.05 0.60 1.20 0.34

Tons/year/unit 1.10 0.08 0.08 0.04 1.17 0.08 0.22 0.04 1.10 0.11 0.22 0.06

Sources:

A.  Based on maximum sulfur in fuel @ 1 grain/100 scf (PG&E Tariff GR-21); 914 Btu/scf

B.  EPA, AP-42, Sect. 3.2, 7/00, Table 3.2-2, Emission Factors for 4-Stroke Lean Burn Engines

C.  EPA, AP-42, Sect. 1.4, 7/98, Table 1.4-1&2, Emission Factors for … From Nat. Gas Combustion

     Note - AP-42 emission factors (B & C above) in lb/MMscf @ 1020 Btu/scf HHV converted to 

     lb/MMBtu LHV @ 921 Btu/scf LHV = 1020 Btu/scf HHV.

D.  Emission factor applied to total fuel stream including still effluent and supplemental fuel from

     GLYCalc computer  program output.  ROC emissions include combustion products as well as

     ROC (VOC) emissons from still vent not destroyed by the thermal oxidizer, as calculated 

     by the GLYCalc computer  program.

     Emission rate from thermal oxidizer is a function of the glycol regenerated in the reboiler, which 

     in turn is a function of the volume of natural gas processed by dehydrator contactor towers..  

     The glycol from two existing 100 MMscf/day and one new 200 MMscf/day tower will be 

     regenerated by the existing two reboilers.  The combined still vent overheads streams will be 

     sent to the existing thermal oxidizer.  A second new 200 MMscf/day tower will be connected

     to a new reboiler and thermal oxidizer.

     While the combined rated capacity of the existing and proposed dehydrator towers is 600 

     MMscf/day, based on operating experience they will be capable of achieving the full 700 

     MMscf/day project objective.  The throughput rating reflects this 

     The rates below are per 100 MMscf/day dehydrator natural gas flow.

Still effluent = 0.221 MMBtu/hr

Supplemental fuel = 0.245 MMBtu/hr

ROC emissions = 0.0014 lb/hr

E.  Emission factor applied to supplemental fuel only.

F.  Source tests on existing engines typ. < 0.05 g/hp-hr; use 0.25 g/hp-hr (50% of mfr. guarantee).

Specification: Data provided by Washington Group International, engineering contractor.

Manufacturer's data for Caterpillar engines: letter from T.P. Fischbach, 8/12/97

Manufacturer's data for Backup Generator: Onan Corporation data sheet.

=This equipment was proposed but not installed.

EMISSIONS OF CRITERIA POLLUTANTS FROM EXISTING EQUIPMENT



Wild Goose Storage LLC

Plant 4 Expansion Calculations

Proposed Equipment

5/31/2011

Source: Wild Goose Storage Inc.-Plant 4 Expansion Project

By: David Lusk

Date: 5/19/2011

EQUIPMENT Compressor Reboiler Still Vent &

Engine Burner Thermal Oxidizer

Make Cat

Model G3612

Rating 3,550 233

(Units) hp MMscf/d

Fuel Rate 6,791 2.75 1.200

(Units) Btu/bhp-hr MMBtu/hr MMBtu/hr

CRITERIA EMISSIONS

NOx

Factor 0.5 0.053 0.23

(Units) g/hp-hr lb/MMBtu lb/MMBtu

Source Mfr. Specification C/D

Pounds/day/unit 93.83 3.50 6.62

Tons/year/unit 17.12 0.64 1.21

BACT Effectiveness 0.78 0.00 0.00

Tons/year/unit w/BACT 3.82 0.64 1.21

CO

Factor 2.75 0.0919 0.0378

(Units) g/hp-hr lb/MMBtu lb/MMBtu

Source Mfr. Specification C/D

Pounds/day/unit 516.08 6.07 1.09

Tons/year/unit 94.18 1.11 0.20

BACT Effectiveness 0.89 0.00 0.00

Tons/year/unit w/BACT 10.27 1.11 0.20

ROC (NMNEHC)

Factor 0.09 0.006 0.0223

(Units) g/hp-hr lb/MMBtu lb/MMBtu

Source F C C/D

Pounds/day/unit 16.89 0.40 0.64

Tons/year/unit 3.08 0.07 0.12

BACT Effectiveness 0.64 0.00 0.00

Tons/year/unit w/BACT 1.11 0.07 0.12

SO2

Factor 0.00313 0.00313 0.00313

(Units) lb/MMBtu lb/MMBtu lb/MMBtu

Source A A A/E

Pounds/day/unit 1.81 0.21 0.09

Tons/year/unit 0.33 0.04 0.02

PM10

Factor 0.0111 0.0083 0.0083

(Units) lb/MMBtu lb/MMBtu lb/MMBtu

Source B C C/D

Pounds/day/unit 6.42 0.55 0.24

Tons/year/unit 1.17 0.10 0.04

Sources:

A.  Based on maximum sulfur in fuel @ 1 grain/100 scf (PG&E Tariff GR-21); 914 Btu/scf

B.  EPA, AP-42, Sect. 3.2, 7/00, Table 3.2-2, Emission Factors for 4-Stroke Lean Burn Engines

C.  EPA, AP-42, Sect. 1.4, 7/98, Table 1.4-1&2, Emission Factors for … From Nat. Gas Combustion

     Note - AP-42 emission factors (B & C above) in lb/MMscf @ 1020 Btu/scf HHV converted to 

     lb/MMBtu LHV @ 921 Btu/scf LHV = 1020 Btu/scf HHV.

E.  Emission factor applied to supplemental fuel only.

F.  Per 2006 permit amendment for CAT 3612 engines.

Specification: Data provided by Washington Group International, engineering contractor.

Manufacturer's data for Caterpillar engines: letter from Kenneth Hall, 3/5/02.

EMISSIONS OF CRITERIA POLLUTANTS FROM PROPOSED EQUIPMENT



Wild Goose Storage LLC

Plant 4 Expansion Calculations

Plant 1

5/31/2011

Plant 1 Emission based on Current Permit limits 5/16/11

Emissions (lbs)

Engine A Emission Factor Units Quarters Total
Rating 3335 HP 1 2 3 4
Fuel Usage 22.71 MMBtu/hr 25.23 48.84 49.38 25.81 149.26 MMscf

Tons

NOx 0.5 g/bhp-hr 3729.5 7219.6 7299.4 3815.3 22063.9 22063.9 11.032

ROC 0.25 g/bhp-hr 1864.8 3609.8 3649.7 1907.6 11032.0 11032.0 5.516

CO 0.55 g/bhp-hr 4102.5 7941.6 8029.4 4196.8 24270.3 24270.3 12.135

SOx 0.00313 lb/MMBtu 72.2 139.7 141.3 73.8 427.0 427.0 0.214

PM 0.0111 lb/MMBtu 256.0 495.5 501.0 261.9 1514.3 1514.3 0.757

Engine B Emission Factor Units

Rating 3335 HP Verification

Fuel Usage 22.71 MMBtu/hr 25.23 48.84 49.38 25.81 149.26 MMscf

Total Tons

NOx 0.5 g/bhp-hr 3729.5 7219.6 7299.4 3815.3 22063.9 22063.9 11.032

ROC 0.25 g/bhp-hr 1864.8 3609.8 3649.7 1907.6 11032.0 11032.0 5.516

CO 0.55 g/bhp-hr 4102.5 7941.6 8029.4 4196.8 24270.3 24270.3 12.135

SOx 0.00313 lb/MMBtu 72.2 139.7 141.3 73.8 427.0 427.0 0.214

PM 0.0111 lb/MMBtu 256.0 495.5 501.0 261.9 1514.3 1514.3 0.757

Reboiler Burners Emission Factor Units

Fuel Usage 4.5 MMBtu/hr

day/qtr 90 91 92 92 365.0

NOx 0.1 lb/MMBtu 972.0 982.8 993.6 993.6 3942.0 3942.0 1.971

ROC 0.006 lb/MMBtu 58.3 59.0 59.6 59.6 236.5 236.5 0.118

CO 0.075 lb/MMBtu 729.0 737.1 745.2 745.2 2956.5 2956.5 1.478

SOx 0.00313 lb/MMBtu 30.4 30.8 31.1 31.1 123.4 123.4 0.062

PM 0.083 lb/MMBtu 806.8 815.7 824.7 824.7 3271.9 3271.9 1.636

Still Vents/Thermal Oxidizer Emission Factor Units

Fuel Usage 2.174 MMBtu/hr

day/qtr 90 91 92 92 365.0

NOx 0.098 lb/MMBtu 460.2 465.3 470.4 470.4 1866.3 1866.3 0.933

ROC 0.082 lb/MMBtu 385.1 389.3 393.6 393.6 1561.6 1561.6 0.781

CO 0.054 lb/MMBtu 253.6 256.4 259.2 259.2 1028.4 1028.4 0.514

SOx 0.00313 lb/MMBtu 14.7 14.9 15.0 15.0 59.6 59.6 0.030

PM 0.083 lb/MMBtu 389.8 394.1 398.4 398.4 1580.7 1580.7 0.790

Blowdowns ROC 387 lbs 65.4 126.6 128.0 66.9 387.0 387.0 0.194

Plant 1 Totals

NOx 8891.3 15887.4 16062.9 9094.6 49936.2 49936.2 24.968

ROC 4238.3 7794.6 7880.7 4335.4 24249.1 24249.1 12.125

CO 9187.6 16876.7 17063.2 9398.0 52525.5 52525.5 26.263

SOx 189.5 325.1 328.7 193.8 1037.0 1037.0 0.519

PM 1708.5 2200.8 2225.1 1746.8 7881.1 7881.1 3.941

Check Row for past permits NOx Tons 4.45 7.94 8.03 4.55 24.97

Constants:

Gas heat value 914 BTU/scf

PPM to lb NOx 246 lb NOx/MMBTU



Wild Goose Storage LLC

Plant 4 Expansion Calculations

Plant 2

5/31/2011

Plant 2 Emission based on Current Permit limits 5/16/11

Emissions (lbs)

Engine A Emission Factor Units Quarters Total

Rating 3550 HP 1 2 3 4

Fuel Usage 24.11 MMBtu/hr 56.97 57.61 58.28 58.28 231.14 MMscf

Tons

NOx 9 ppm 1897.3 1918.6 1940.9 1940.9 7697.8 7697.8 3.849

ROC 0.09 g/bhp-hr 1519.9 1537.0 1554.8 1554.8 6166.5 6166.5 3.083

CO 0.3 g/bhp-hr 5066.3 5123.2 5182.8 5182.8 20555.0 20555.0 10.278

SOx 0.00313 lb/MMBtu 163.0 164.8 166.7 166.7 661.2 661.2 0.331

PM 0.0111 lb/MMBtu 578.0 584.5 591.3 591.3 2345.0 2345.0 1.173

Engine B Emission Factor Units

Rating 3550 HP Verification

Fuel Usage 24.11 MMBtu/hr 56.97 57.61 58.28 58.28 231.14 MMscf

Total Tons

NOx 9 ppm 1897.3 1918.6 1940.9 1940.9 7697.8 7697.8 3.849

ROC 0.09 g/bhp-hr 1519.9 1537.0 1554.8 1554.8 6166.5 6166.5 3.083

CO 0.3 g/bhp-hr 5066.3 5123.2 5182.8 5182.8 20555.0 20555.0 10.278

SOx 0.00313 lb/MMBtu 163.0 164.8 166.7 166.7 661.2 661.2 0.331

PM 0.0111 lb/MMBtu 578.0 584.5 591.3 591.3 2345.0 2345.0 1.173

Reboiler Burners Emission Factor Units

Fuel Usage 2.25 MMBtu/hr

day/qtr 90 91 92 92 365.0

NOx 0.1 lb/MMBtu

ROC 0.006 lb/MMBtu NOT INSTALLED

CO 0.075 lb/MMBtu

SOx 0.00313 lb/MMBtu

PM 0.083 lb/MMBtu

Still Vents/Thermal Oxidizer Emission Factor Units

Fuel Usage 2.174 MMBtu/hr

day/qtr

NOx 0.098 lb/MMBtu NOT INSTALLED

ROC 0.082 lb/MMBtu

CO 0.054 lb/MMBtu

SOx 0.00313 lb/MMBtu

PM 0.083 lb/MMBtu

Diesel Back up Generator Rating 0 HP

(Genset is not at compression hours 12.5 12.5 12.5 12.5 50.0

site.) NOx 6.2 g/bhp-hr 0.0 0.0 0.0 0.0 0.0 0.0 0.000

ROC 0.4 g/bhp-hr 0.0 0.0 0.0 0.0 0.0 0.0 0.000

CO 0.6 g/bhp-hr 0.0 0.0 0.0 0.0 0.0 0.0 0.000

SOx 0.0015 g/bhp-hr 0.0 0.0 0.0 0.0 0.0 0.0 0.000

PM 0.15 g/bhp-hr 0.0 0.0 0.0 0.0 0.0 0.0 0.000

Blowdowns ROC 1004 lbs 247.5 250.2 253.2 253.2 1004.0 1004.0 0.502

Plant 2 Totals

NOx 3794.6 3837.2 3881.9 3881.9 15395.6 15395.6 7.698

ROC 3287.2 3324.2 3362.8 3362.8 13337.0 13337.0 6.669

CO 10132.6 10246.4 10365.5 10365.5 41110.0 41110.0 20.555

SOx 326.0 329.6 333.5 333.5 1322.5 1322.5 0.661

PM 1156.0 1169.0 1182.5 1182.5 4690.0 4690.0 2.345

Check Row for past permits NOx Tons 1.90 1.92 1.94 1.94 7.70

Constants:

Gas heat value 914 BTU/scf

PPM to lb NOx 247 lb NOx/MMBTU



Wild Goose Storage LLC

Plant 4 Expansion Calculations

Plant 3

5/31/2011

Plant 3 Emission based on Current Permit limits 5/16/11

Emissions (lbs)

Engine A Emission Factor Units Quarters Total

Rating 3550 HP 1 2 3 4

Fuel Usage 24.1 MMBtu/hr 34.82 50.83 46.42 34.82 166.89 MMscf

Tons

NOx 9 ppm 1159.6 1692.8 1546.0 1159.6 5558.0 5558.0 2.779

ROC 0.09 g/bhp-hr 929.3 1356.6 1238.9 929.3 4454.2 4454.2 2.227

CO 0.3 g/bhp-hr 3097.8 4522.1 4129.8 3097.8 14847.5 14847.5 7.424

SOx 0.00151 lb/MMBtu 47.9 70.0 63.9 47.9 229.7 229.7 0.115

PM 0.0111 lb/MMBtu 353.3 515.7 470.9 353.3 1693.2 1693.2 0.847

Engine B Emission Factor Units

Rating 3550 HP Verification

Fuel Usage 24.1 MMBtu/hr 34.82 50.83 46.42 34.82 166.89 MMscf

Total Tons

NOx 9 ppm 1159.6 1692.8 1546.0 1159.6 5558.0 5558.0 2.779

ROC 0.09 g/bhp-hr 929.3 1356.6 1238.9 929.3 4454.2 4454.2 2.227

CO 0.3 g/bhp-hr 3097.8 4522.1 4129.8 3097.8 14847.5 14847.5 7.424

SOx 0.00151 lb/MMBtu 47.9 70.0 63.9 47.9 229.7 229.7 0.115

PM 0.0111 lb/MMBtu 353.3 515.7 470.9 353.3 1693.2 1693.2 0.847

Reboiler Burners Emission Factor Units

Fuel Usage 3 MMBtu/hr

day/qtr 90 91 92 92 365.0

hrs/qtr 2160 1500 1500 1500 6660.0

NOx 0.109 lb/MMBtu 706.3 490.5 490.5 490.5 2177.8 2177.8 1.089

ROC 0.006 lb/MMBtu 38.9 27.0 27.0 27.0 119.9 119.9 0.060

CO 0.0919 lb/MMBtu 595.5 413.6 413.6 413.6 1836.2 1836.2 0.918

SOx 0.00151 lb/MMBtu 9.8 6.8 6.8 6.8 30.1 30.1 0.015

PM 0.083 lb/MMBtu 537.8 373.5 373.5 373.5 1658.3 1658.3 0.829

Still Vents/Thermal Oxidizer Emission Factor Units

Fuel Usage 1.704 MMBtu/hr

day/qtr 90 91 92 92 365.0

hrs/qtr 2160 1500 1500 1500 6660.0

NOx 0.1004 lb/MMBtu 369.5 256.6 256.6 256.6 1139.4 1139.4 0.570

ROC 0.0223 lb/MMBtu 82.1 57.0 57.0 57.0 253.1 253.1 0.127

CO 0.0378 lb/MMBtu 139.1 96.6 96.6 96.6 429.0 429.0 0.214

SOx 0.00151 lb/MMBtu 5.5 3.8 3.8 3.8 17.1 17.1 0.009

PM 0.083 lb/MMBtu 305.5 212.1 212.1 212.1 941.9 941.9 0.471

Blowdowns ROC 1004 lbs 209.5 305.8 279.3 209.5 1004.0 1004.0 0.502

Plant 3 Totals

NOx 3395.1 4132.8 3839.0 3066.4 14433.3 14433.3 7.217

ROC 2189.1 3103.1 2841.1 2152.1 10285.5 10285.5 5.143

CO 6930.2 9554.4 8769.7 6705.7 31960.1 31960.1 15.980

SOx 111.1 150.5 138.4 106.5 506.5 506.5 0.253

PM 1549.9 1617.0 1527.5 1292.2 5986.6 5986.6 2.993

Check Row for past permits NOx Tons 1.70 2.07 1.92 1.53 7.22

Constants:

Gas heat value 914 BTU/scf

PPM to lb NOx 247 lb NOx/MMBTU



Wild Goose Storage LLC

Plant 4 Expansion Calculations

Plant 4

5/31/2011

Proposed Plant 4 Emission based on Plant 3 Permit limits 5/16/11

Emissions (lbs)

Engine A Emission Factor Units Quarters Total

Rating 3550 HP 1 2 3 4

Fuel Usage 24.1 MMBtu/hr 34.82 50.83 46.42 34.82 166.89 MMscf

Tons

NOx 9 ppm 1159.6 1692.8 1546.0 1159.6 5558.0 5558.0 2.779

ROC 0.09 g/bhp-hr 929.3 1356.6 1238.9 929.3 4454.2 4454.2 2.227

CO 0.3 g/bhp-hr 3097.8 4522.1 4129.8 3097.8 14847.5 14847.5 7.424

SOx 0.00151 lb/MMBtu 47.9 70.0 63.9 47.9 229.7 229.7 0.115

PM 0.0111 lb/MMBtu 353.3 515.7 470.9 353.3 1693.2 1693.2 0.847

Engine B Emission Factor Units

Rating 3550 HP Verification

Fuel Usage 24.1 MMBtu/hr 34.82 50.83 46.42 34.82 166.89 MMscf

Total Tons

NOx 9 ppm 1159.6 1692.8 1546.0 1159.6 5558.0 5558.0 2.779

ROC 0.09 g/bhp-hr 929.3 1356.6 1238.9 929.3 4454.2 4454.2 2.227

CO 0.3 g/bhp-hr 3097.8 4522.1 4129.8 3097.8 14847.5 14847.5 7.424

SOx 0.00151 lb/MMBtu 47.9 70.0 63.9 47.9 229.7 229.7 0.115

PM 0.0111 lb/MMBtu 353.3 515.7 470.9 353.3 1693.2 1693.2 0.847

Reboiler Burners Emission Factor Units

Fuel Usage 2.75 MMBtu/hr

day/qtr 90 91 92 92 365.0

hrs/qtr 2160 1500 1500 1500 6660.0

NOx 0.053 lb/MMBtu 314.8 218.6 218.6 218.6 970.7 970.7 0.485

ROC 0.006 lb/MMBtu 35.6 24.8 24.8 24.8 109.9 109.9 0.055

CO 0.0919 lb/MMBtu 545.9 379.1 379.1 379.1 1683.1 1683.1 0.842

SOx 0.00151 lb/MMBtu 8.9 6.2 6.2 6.2 27.6 27.6 0.014

PM 0.083 lb/MMBtu 493.0 342.4 342.4 342.4 1520.1 1520.1 0.760

Still Vents/Thermal Oxidizer Emission Factor Units

Fuel Usage 1.2 MMBtu/hr

day/qtr 90 91 92 92 365.0

hrs/qtr 2160 1500 1500 1500 6660.0

NOx 0.23 lb/MMBtu 596.2 414.0 414.0 414.0 1838.2 1838.2 0.919

ROC 0.0223 lb/MMBtu 57.8 40.1 40.1 40.1 178.2 178.2 0.089

CO 0.0378 lb/MMBtu 98.0 68.0 68.0 68.0 302.1 302.1 0.151

SOx 0.00151 lb/MMBtu 3.9 2.7 2.7 2.7 12.0 12.0 0.006

PM 0.083 lb/MMBtu 215.1 149.4 149.4 149.4 663.3 663.3 0.332

Blowdowns ROC 1004 lbs 209.5 305.8 279.3 209.5 1004.0 1004.0 0.502

Plant 4 Totals

NOx 3230.2 4018.3 3724.5 2951.9 13924.9 13924.9 6.962

ROC 2161.6 3084.0 2822.0 2133.0 10200.6 10200.6 5.100

CO 6839.4 9491.4 8706.7 6642.7 31680.2 31680.2 15.840

SOx 108.7 148.8 136.7 104.8 499.0 499.0 0.249

PM 1414.7 1523.2 1433.7 1198.3 5569.8 5569.8 2.785

Check Row for past permits NOx Tons 1.62 2.01 1.86 1.48 6.96

Constants:

Gas heat value 914 BTU/scf

PPM to lb NOx 247 lb NOx/MMBTU

Blowdown ROC distribution based on gas used ratio/qtr

Data from Emission Summary spreadshett



Wild Goose Storage LLC

Plant 4 Expansion Calculations

Offsets

5/31/2011

Wild Goose Storage Summary Page

Quarters

1 2 3 4 Sum

Fuel Use MMscf 151.84 208.11 200.5 153.73 714.2

Emissions (lbs)

Quarters

Plant 1 thru 4 Emission Totals: 1 2 3 4 Sum Tons/yr

NOx 19311.3 27875.6 27508.4 18994.7 93690.0 46.845

ROC 11876.3 17305.7 16906.7 11983.4 58072.1 29.036

CO 33089.8 46168.9 44905.2 33112.0 157275.9 78.638

SOx 735.3 954.1 937.2 738.5 3365.0 1.682

PM 5829.0 6510.0 6368.8 5419.8 24127.6 12.064

NOx Offsets: Quarters

1 2 3 4 Sum Tons/yr

Total Facilty NOx lbs 19311.3 27875.6 27508.4 18994.7 93690.0 46.845

Plant 1 Limits for 25TPY lbs 8891.3 15887.4 16062.9 9094.6 49936.2 24.968

25 TPY difference lbs 16.0 16.0 16.0 16.0

NOx amount subject to Offsets 10404.0 11972.3 11429.5 9884.2 43690.0 21.845

Offset Ratio 1:1.2 12484.8 14366.8 13715.4 11861.0 52428.0 26.214

Offset previously surrendered

11/3/2003 lbs 2575 2575 2575 2575

7/10/2006 lbs 2472 2472 2472 2472

7/8/2009 lbs 3883 4803 4505 3602

Total 8930 9850 9552 8649

Offsets needed 3554.8 4516.8 4163.4 3212.0 15447.0 7.724

Certificate 07-09-60 Available 2838.0 1918.0 2216.0 3119.0 10091.0 5.046

Balance of Credits needed: 716.8 2598.8 1947.4 93.0 5356.0 2.678

ROC Offsets Quarters

1 2 3 4

Total Facilty ROC (lbs) lbs 11876.3 17305.7 16906.7 11983.4 58072.1 29.036

25 TPY Threshold lbs/qtr 10630.4 14569.9 14037.1 10762.7 50000.0 25.000

  (ration based on gas use)

ROC amount subject to Offsetslbs 1245.9 2735.9 2869.6 1220.7 8072.1 4.036

Offset Ratio 1:1.2 lbs 1495.1 3283.1 3443.5 1464.9 9686.6 4.843



DERIVATION OF CONVERSION CONSTANT FOR LB. PER MILLION Btu to PPMV 

Fuel Composition Combustion Data Combustion Products Fuel 

(per cubic foot of fuel Lower Heating Value

excluding water)

Symbol Component Fraction Carbon Hydrogen O2 N2 CO2 LHV LHV

Atoms Atoms Required (cu. ft.) (cu. ft.) (Btu/SCF) x

(per mole) (2) (3) Fraction

(1)

C1 Methane 0.9530 1 4 2 7.2142 0.9530 909.1 866.4

C2 Ethane 0.0180 2 6 3.5 0.2385 0.0360 1618 29.12

C3 Propane 0.0040 3 8 5 0.0757 0.0120 2316 9.264

C4 Butane 0.0030 4 10 6.5 0.0738 0.0120 3010 9.031

C5 Pentane 0.0000 5 12 8 0.0000 0.0000 3708 0.000

N2 Nitrogen 0.0110 0.0110 0.0000 0 0.000

CO2 Carbon Dioxide 0.0110 1 0.0000 0.0110 0 0.000

Total 1.0000 7.6132 1.0240 BTU/SCF 913.8

(1) = Carbon Atoms + Hydrogen Atoms/4

(2) = Oxygen Molecules x 79.1/20.9 x Fraction

(3) = Carbon Atoms x Fraction

One cubic foot of fuel yields 8.64 cubic feet of dry combustion products at 0% O2

[7.61 +  1.02]

One cubic foot of fuel yields 30.60 cubic feet of dry combustion products at 15% O2

[8.64 x 20.9/(20.9-15)]

The fuel contains 914 Btu/scf, so one million Btu is  1094 scf

 - or - 33483 cubic feet of combustion products.

Molecular weight of NO2 is 46, so there are  46 lb. NO2 per lb. mole NO2.  

 - and one pound of NO2 is 0.0217 lb. Moles 

Ideal gas volume is 379.86 cu. ft. per pound mole

so one pound of NOx occupies 8.258 cu. ft.

Therefore, one pound of NOx per million Btu is: 8.258 /  33483 = 0.000247

or 247 ppmv


