EMISSION CALCULATIONS

Table B-1. Potential to Emit - Site-Wide

N Estimated Potential Emissions (tpy)
Major Source
' Pollutant A-1 A-2 A-3 Thresholds
) (GE / M3002-RA) (GE / M3002-RA) | (GE / M3002-RA) Fugitives| Total (tpy)
NOx 179.58 179.58 179.58 - | 539 - 100
Co 57.59 57.59 57.59 - 173 100
VOC - 0.48 0.48 0.48 1.27 2.70 100
SO, 0.77 0.77 0.77 - 2.32 100
PM/PM;, /PMy5 1.50 1.50 1.50 - 4.51 100
Max HAP 0.16 0.16 0.16 : 0.10 0.16 10
Total HAPs 0.23 : 0.23 0.23 0.10 0.80 25
CO,e 26,649 26,649 26,649 771 80,718 100,000
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kil Paso Natural Gas Company

Table B-2a. Potential to Emit

EMISSION

- Turbines - Unit Details

CALCULATIONS

Unit A-1

Make & Model GE /M3002-RA
Type Natural Gas Fired Turbine
Rating* . - 4,976 hp

BSFC* 10,442 [Btu/hp-hr
Heat Input 51.96 MMBtu/hr

Annual Operating Hours

8,760 hours

Table B-2b. Potential to Emit

! Site horsepower at 80 deg F per Appendix F.
-

- Turbines - Emissions - Criteria

Pollutants

stationary gas turbines

‘Emission Factor Emission Rate
Pollutant Value ‘Units Basis (1b/hr) (tpy)
NO, 41.00 Ib/hr 2013 Air Permit Renewal Application 41.00 179.58
Cco 13.15 Ib/hr 2013 Air Permit Renewal Application 13.15 57.59
voc 0.0021 1b/MMBtu AP-le Section 3.1, Qated April 2000, for 011 0.48
stationary gas turbines
S0, 0.0034 1b/MMBtu AP-4.12 Section 3.1, (.iated April 2000, for 018 0.77
stationary gas turbines
M 0.0066 1b/MMBtu AP-z‘12 Section 3.1, Qated April 2000, for 0.34 150
stationary gas turbines
M, 0.0066 Ib/MMBtu AP-I.12 Section 3.1, Qated April 2000, for 034 150
stationary gas turbines
PMys 0.0066 Ib/MMBtu AP-42 Section 3.1, dated April 2000, for 034 150

Table B-2c. Potential to Emit - Turbines - Emissions - Hazardous Air Pollutants (HAPs)

Emission Factor

Emission Rate

Pollutant Value " Units Basis (1b/hr) (tpy)
. . AP-42 Section 3.1, dated April 2000, for
1,3-Butadiene 4.30E-07 Ib/MMBtu natural‘gas-ﬁred stationary gas turbines 2.23E-05 | 9.79E-05
Acetaldehyde 4.00E-05 Ib/MMBry | /F-42 Section 3.1, dated April 2000, for 2.08E-03 | 9.10E-03
natural gas-fired stationary gas turbines
Acrolein 6.408-06 | Ib/MMBr |AP-4% Section 3.1, dared April 2000, for 333E-04 | 1.46E-03
natural gas-fired stationary gas turbines -
Benzene 1.20E-05 Ib/MMBry | AP-42 Section 3.1, dated April 2000, for 6.24E-04 | 2.73E-03
natural gas-fired stationary gas turbines
Ethylbenzene 320E-05 | Ib/MMBr [AT-42Section 3.1, dated April 2000, for 1.66E-03 /| 7.28E-03
) natural gas-fired stationary gas turbines
Formaldehyde 7.10E-04 Ib/MMBtu |AF-42 Section 3.1, dated April 2000, for 3.69E-02 | 1.62E-01
natural gas—ﬁred stationary gas turbines -
Naphthalene 1.30E-06 Ib/MMBt  |AP-42 Section 3.1, dated April 2000, for 6.75E-05 | 2.96E-04
natural gas-fired stationary gas turbines
PAH 220806 | Ib/MMp |1P-42 Section 3:1, dated April 2000, for 114E-04 | 5.01E-04
. natural gas-fired stationary gas turbines
; AP-42 Section 3.1, dated April 2000, for
Propylene Oxide 2.90E-05 Ib/MMBtu natural gas-fired stationary gas turbines 1.51E-03 | 6.60E-03
Toluene 130E-04 | Ib/MMBtu - [AT-42 Section 3.1, dated April 2000, for 6.75E-03 | 2.96E-02
natural gas-fired stationary gas turbines
Xylene 6.40E-05 | Ib/MMBr [A-42 Section 3.1, dated April 2000, for 3.33E-03 | 1.46E-02
natural gas-fired stationary gas turbines
Max 0.04 0.16
Total 0.05 0.23
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El Paso Natural Gas Company

EMISSION CALCULATIONS

Table B-3a. Potential to Emit - Turbines - Unit Details

Unit A-2

Make & Model GE / M3002-RA
Type Natural Gas Fired Turbine
Rating * 4,976 hp

BSFC* 10,442 [Btu/hp-hr
Heat Input 51.96 MMBtu/hr
Annual Operating Hours 8,760 hours

1 site horsepower at 80 deg F per Appendix F.

Table B-3b. Potential to Emit - Turbines - E

- Criteria P s

Emission Factor

-Emission Rate

stationary gas turbines

Pollutant Value Units Basis (1b/hr) (tpy)
NO, "41.00 Ib/hr 2013 Air Permit Renewal Application 41.00 179.58
co 13.15 Ib/hr 2013 Air Permit Renewal Application 13.15 57.59
- voc 0.0021 1b/MMBtu AP-{tZ Section 3.1, t.iated April 2000, for 011 048
stationary gas turbines
S0, 0.0034 Ib/MMBtu AP—fl-Z Section 3.1, (.iated April 2000, for 018 077
stationary gas turbines
PM 0.0066 Ib/MMBtu AP-‘}Z Section 3.1, (.liated April 2000, for 034 150
stationary gas turbines
PMyq 0.0066 1b/MMBtu AP-A.lZ Section 3.1, (.iated April 2000, for 034 150
stationary gas turbines
PMys 0.0066 1b/MMBtu AP-42 Section 3.1, dated April 2000, for 034 1.50

N

Table B-3c. Potential to Emit - Turbines - Emissions - Hazardous Air Pollutants (HAPs)

. Emission Factor Emission Rate
Pollutant Value Units Basis (1b/hr) (tpy)
1,3-Butadiene 430E-07 | Ib/MMBry [AP-42Section3.1, dated April 2000, for 2.23E-05 | 9.79E-05
natural gas-fired stationary gas turbines
Acetaldehyde 40005 | Ib/MMBeu [AF-42 Section 3.1, dated April 2000, for 2.08E-03 | 9.10E-03
natural gas-fired stationary gas turbines
Acrolein 6.40E-06 | Ib/MMBry |AF-42Section 3.1, dated April 2000, for 333E-04 | 1.46E-03
natural gas-fired stationary gas turbines
Benzene 1.20E-05 lb/MMBry [AP-42 Section 3.1, dated April 2000, for 6.24E-04 | 2.73E-03
natural gas-fired stationary gas turbines
Ethylbenzene 320805 | Ib/MMBr [AP-#2 Section 3.1, dated April 2000, for 1.66E-03 | 7.28E-03
natural gas-fired stationary gas turbines
Formaldehyde 710804 | Ib/MMBr [AP-42 Section 3.1, dated April 2000, for 3.69E-02 | 1.62E-01
natural gas-fired stationary gas turbines
Naphthalene 1.30E-06 Ib/MMBry | F-42 Section 3.1, dated April 2000, for 6.75E-05 | 2.96E-04
natural gas-fired stationary gas turbines
PAH 2206-06 | Ib/MMBry |F-42Section 3.1, dated April 2000, for 1.14E-04 | 5.01E-04
natural gas-fired stationary gas turbines
Propylene Oxide’ 2.90E-05 Ib/MMBtu | AP-42 Section 3.1, dated April 2000, for 1.51E-03 | 6.60E-03
natural gas-fired stationary gas turbines
Toluene 130E-04 | Ib/MMBry [AP-42Section 3.1, dated April 2000, for 6.75E-03 | 2.96E-02
natural gas-fired stationary gas turbines
X AP- ion 3.1, i ,
Xylene 640E-05 | Ib/MMBtu 42 Section 3.1, dated April 2000, for 333E-03 | 1.46E-02
natural gas-fired stationary gas turbines
Max 0.04 0.16
Total 0.05 0.23
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El Paso Natural Gas Company

EMISSION CALCULATIONS

Table B-4a. Potential to Emit - Turbines - Unit Details

Unit A-3

Make & Model GE / M3002-RA
Type Natural Gas Fired Turbine
Rating * 4,976 hp

BSFC* 10,442 |Btu/hp-hr
Heat Input 51.96 MMBtu/hr
Annual Operating Hours 8,760 hours

! Site horsepower at 80 deg F per Appendix F.

Table B-4b. Potential to Emit - Turbines - Emissions - Criteria Pollutants

stationary gas turbines

Emission Factor E Rate
Pollutant Value Units Basis (Ib/hr) (tpy)
NO, 41.00 Ib/hr 2013 Air Permit Renéwal Application 41.00 179.58
co 13.15 Ib/hr 2013 Air Permit Renewal Application 13.15 57.59
voC 0.0021 1b/MMBtu AP-A.tZ Section 3.1, Qated April 2000, for 011 048
stationary gas turbines
S0, 0.0034 1b/MMBtu AP-{&Z Section 3.1, c‘iated April 2000, for 018 0:77
stationary gas turbines
M 0.0066 Ib/MMBtu AP-‘-I-Z Section 3.1, ¢Elated April 2000, for 034 150
stationary gas turbines i
PM,, 0.0066 Ib/MMBtu AP—le Section 3.1, Qated April 2000, for 034 150
stationary gas turbines
PM,s 0.0066 b/MMBtu AP-42 Section 3.1,-dated April 2000, for 034 150

Emission Factor

Table B-4c. Potential to Emit - Turbines - Emissions - Hazardous Air Pollutants (HAPs)
davie oode Totemialto Dmit - Turpines - Smissions - liazaraous

Emission Rate

Pollutant Value Units Basis (1b/hr) (tpy)
1,3-Butadiene 430807 | Ib/MMBra |AF-42 Section 3.1, dated April 2000, for 2.238-05 | 9.79E-05
natural gas-fired stationary gas turbines
Acetaldehyde 400E-05 | Ib/MMBu [AT-42 Section 3.1, dated April 2000, for 2.08E-03 | 9.10E-03
natural gas-fired stationary gas turbines
Acrolein 6.40E-06 Ib/MMBtu  |AP-42 Section 3.1, dated April 2000, for 3.33E-04 | 1.46E-03
s natural gas-fired stationary gas turbines
Benzene 120605 | Ib/MMBra |AP-42Section 3.1, dated April 2000, for 6.24E-04 | 2.73E-03
natural gas-fired stationary gas turbines
Ethylbenzene 3.20E-05 Ib/MMBty  [AP-42 Section 3.1, dated April 2000, for 1.66E-03 | 7.28E-03
natural gas-fired stationary gas turbines
Formaldehyde 7.10E-04 Ib/MMBry |AP-42 Section 3.1, dated April 2000, for 3.69E-02 | 1.62E-01
natural gas-fired stationary gas turbines
Naphthalene 1308-06 | Ib/MMBru |/F-42Section 3.1, dated April 2000, for 6.75E-05 | 2.96E-04
natural gas-fired stationary gas turbines
pAH 2206-06 | Ib/MMBr |/P-42Section 3.1, dated April 2000, for 1.14E-04 | 5.01E-04
natural gas-fired stationary gas turbines
Propylene Oxide 2.90E-05 Ib/MMBtu  [AP-42 Section 3.1, dated April 2000, for 151E-03 | 6.60E-03
natural gas-fired stationary gas turbines -
Toluene 130604 | Ib/MMBru |AF42Section 3.1, dated April 2000, for 6.75E-03 | 2.96E-02
natural gas-fired stationary gas turbines
Xylene 6.40E-05 Ib/MMBy  [AP-42 Section 3.1, dated April 2000, for 333E-03 | 146E-02
natural gas-fired stationary gas turbines
Max 0.04 0.16
Total 0.23
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EMISSION CALCULATIONS

Table B-5. Potential to Emit - Fugitive Components - Emissions
THC Emission COe *
Component Factor ; Stream Content (wt%) 3 VOC Emissions HAP E i CH, Emissi CO, E Emissions
Component Count? | (Ibs/hr-SRC) voc HAP CH, €O, (Ib/hr) (tpy) (Ib/hr) (tpy) (Ib/hr) (tpy) (Ib/hr) (tpy) . (tpy)
Valves - 514 0.00992 4.00% 0.30% 97.00% 5.00% 0.20 0.89 0.015 0.067 4.95 21.66 0.25 1.12 542.74
Flanges ) 240 0.00086 4.00% 0.30% 97.00% 5.00% 0.0083 0.036 0.00062 0.0027 0.20 0.88 0.010 0.045 21.96
Connections 1,474 0.00044 4.00% 0.30% 97.00% 5.00% 0.026 0.11 0.0019 0.0085 0.63 2.76 0.032 0.14 1 69.17
Open-ended lines 28 0.00441 4.00% 0.30% 97.00% 5.00% 0.0049 0.022 0.00037 0.0016 0.12 0.52 0.0062 1 0.027 13.14
Others 60 0.01940 4.00% 0.30% 97.00% 5.00% 0.047 0.20 0.0035 0.015 1.13 4.95 0.058 0.25 - 123.89 .
Totals 0.29 1.27 0.022 0.10 7.03 30.77 0.36 1.59 | 770.91

" Component counts default values obtained from GRI-HAPCalc Version 3.01 for a "typical” compressor station, doubled as a conservative measure
The GRI HAP Calc Version 3.01 for a "typical" compressor statiomiisumes six turbines and six recipl:ncau'ng engines.

£THC emission factors from Table 2-4 of EPA-453/R-95-017, Protocol for Equi Leak Emission Esti (N ber, 1995).
The THC emissions factors were multiplied by the VOC weight percent and HAP weight percent to calculate VOC Ib/hr and HAP Ib/hr.
The THC emissions factors were multiplied by the CO, weight percent and CH, weight percent to calculate CO, Ib/hrand CH, Ib/hr.

# Stream content calculated using the stream data contained in Table B-7.

VOC content was estimated from gas analysis, and an additional safety margin was applied. VOC wt% was assumed to be 4% in calculation rather than as shown on Gas Analysis Spreadsheet.

HAP content was éstimated from gas analysis, and an additional safety margin was applied. HAP wt% was d to be 0.3% in calculation rather than as shown on Gas Analysis Spreadsheet.

Methane content was estimated from gas analysis, and an additional safety margin was applied. Methane wt% was assumed to be 97% in calculation rather than as shown on Gas Analysis Spreadsheet.

CO, content was estimated from gas analysis, and an additional safety margin was applied. CO, wt% was assumed to be 5% in calculation rather than as shown on Gas Analysis Spreadsheet.
*C0,e is calculated using the GWPs in the Table B-6.
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Table B-6. Potential to Emit - Greenhouse Gases

EMISSION CALCULATIONS

Hours of - Max Heat | Annual Heat GHGE :
. - R Rating BSFC
Unit Description Operation Rate (HHV) | Input (HHV) Co, CH, N,0 CO,e 2
(hr/yr) (hp) (Btu/hp-hr)| (MMBtu/hr) | (MMBtu/yr) | (kg/MMBtu) | (tpy) | (kg/MMBtu)| (tpy) (kg/MMBtu) | (tpy) (tpy)
Natural Gas Fired Turbine - . o E )
GE / M3002-RA (A-1) 8,760 4,976 10,442 51.9§ 455,164 53.06 26,621 1.00E-03 | 0.50 1.00E-04 0.050 26,649
Natural Gas Fired Turbine -
GE / M3002-RA (A-2) 8,760 4,976 10,442 51.96 455,164 53.06 26,621 1.00E-03 0.50 1.00E-04 0.050 26,649
Natural Gas Fired Turbine - ’
GE / M3002-RA (A-3) 8,760 4,976 10,442 51.96 455,164 26,621 1.00E-03 0.50 1.00E-04 0.050 26,649

Fugitives

Total

ey

79,866

80,718,

! Emissions of CO,and CH, and N0 per 40 CFR 98 Subpart C Tables C-1 and C-2.
2C()-‘e based on multiplying CO,and CH, and N,0 by the Global Warming Potentials contained in 40 CFR 98 Subpart A as follows:

Ll Paso Natural Gas Company

o,
CH,
N,0

1
25
298
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EMISSION CALCULATIONS

Table B-7. Potential to Emit - Gas Analysis

Molecular Weight of

Molecular Mole |[WeightxMole| Weight Component per

Weight Density ' Percent Percent Percent’ | Volume of Gas®
Component | VOCOr HAP? | (Ib/lb-mol) |  (ib/scf) (%) (Ib/Ib-mol) | (%) (Ib/scf)
Nitrogen No 2801 0.07 1.57% 0.44 2.63% 1.13E-03
Carbon Dioxide No_ 44.01 0.11 0.11% 0.05 0.28% 1.20E-04
Methane No 16.04 0.04 94.83% 15.21 90.67% 3.88E-02
Ethane No 30.07 0.08 3.29% 0.99 5.89% 2.52E-03
Propane VoC 44.10 0.11 0.18% 0.078 0.46% 1.99E-04
i-Butane VoC 58.12 0.15 0.006% 0.0034 0.020% 8.75E-06
n-Butane VocC 58.12 0.15 0.011% 0.0062 0.037% 1.58E-05
Pentane vocC 72.15 0.18 0.0018% 0.0013 0.008% 3.31E-06
Hexane VOC/HAP 86.18 0.22 ~0.0002% 0.0002 0.001% 4.40E-07

Total 100% 16.78 100% 0.043

' Calculated using the Ideal Gas Law. ;
2 Calculated as the individual component's (Molecular Weight x Mole Percent), divided by the total (Molecular Weight x Mole Percent),

® Calculated as the density times the mole percent.

VOC Content| 0.00023 lb/scfk 0.53% VOC wt. %
HAP Content 0.00000 Ib/scf 0.00% HAP wt. %
CO, Content 0.00012 Ib/scf 0.28% CO, wt. %
CH, Content 0.03883 1b/scf 90.67% CH, wt. %
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APPENDIX C: START-UP, SHUTDOWN, AND MAINTENANCE (SSM) EMISSIONS

El Paso Natural Gas Company - Vail | PDEQ Air Quality Permit Renewal Application
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EMISSION CALCULATIONS

Table C-1a. Potential to Emit - SSM - Details

Volume Annual
Vented per Annual Volume
Event* Events ' Vented
Emission Unit ID Event (Mscf/event) | (event/yr) (Mscf/yr)
A-1 Unit Blowdown 24 72 1,728
A-2 Unit Blowdown 24 72 1,728
A-3 Unit Blowdown 24 72 1,728
- Station Blowdown 289 6 1,733
Station Pipeline Pigging 10 8 80
Total 6,997

! Facility estimates.-

Table C-1b. Potential to Emit - SSM - Emissions

Content Emissions *?
Pollutant (Ib/scf) (tpy)
VOC 0.00023 0.80
HAP 0.00000 0.002
Co, 0.00012 0.42
" CH, 0.03883 136
GHG - 3,397

! The CO, and CH, emission factors are from Table B-7 (weight of component per volume of gas).

2 GHG Tons= SSM CO, Emissions + (SSM CH,4 Emissions x GWP of 25)
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