
 
TECHNICAL SUPPORT DOCUMENT (TSD) 

 
I. GENERAL COMMENTS: 
 

A. Company Information 
 

1.  El Paso Natural Gas Company, (EPNG) - (Vail Compressor Station) 
 

2. 10200 South Rita Road, Tucson, Arizona 85747 
 

B. Background 
 

A Title V, Class I operating permit renewal issued to El Paso Natural Gas Company (EPNG), the 
Permittee, for operation of their Vail Compressor Station. 
 
Historical records indicate that El Paso Natural Gas Company has not had any major air quality 
violations.  Past minor enforcement actions worth noting are presented in III.A of the TSD. 

 
This technical support document is a review of the permit application dated June 4, 2013, received on 
September 18, 2013. 

 
C. Attainment Classification 

 
This facility is located in an area which is in attainment for all pollutants. 

 
II. SOURCE DESCRIPTION 
 

El Paso Natural Gas Company (EPNG) provides natural gas transportation services for natural gas suppliers 
and end users throughout the southwestern United States.  Vail station is one of the natural gas compressor 
stations in the EPNG network.  Its purpose is to compress natural gas to meet the pressure and volume 
demands of the customer.  Compression is accomplished by three (3) turbines that drive the compressor 
units.  Because these turbines have been automated, Vail station is an unattended location.  Primary electric 
power at the Vail station is purchased power i.e. EPNG Vail station does not have auxiliary engines for 
power generation. 

 
The Standard Industrial Classification (SIC) code for EPNG Vail station is 4922.  The North American 
Industry Classification System (NAICS) code for EPNG Vail station is 48621. 

 
A. Process Description 

 
From a common pipeline system, natural gas can flow into each of three centrifugal compressors 
connected in series.  The compressors are driven by the aforementioned natural gas fueled turbines.  
Each of the three turbines operate independently or in series depending on the amount of natural gas 
being transported to various customers along the pipeline system. 
 
The gas turbine stacks are the primary sources of air pollutant emissions.  The primary pollutants 
present in the stack gases resulting from combustion of natural gas are Nitrogen Oxides (NOX) and 
Carbon Monoxide (CO).  Additional trace pollutants present in the stack gases include Aldehydes, SO2, 
and VOCs.  Other equipment on site is comprised mainly of valves, compressor seals, connections and 
associated piping.  Emissions from these units are mainly trace amounts of VOCs. 

 
B. Air Pollution Control Equipment 

 
Not applicable to the EPNG Vail station, as there is no air pollution control equipment at this facility. 
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III. REGULATORY HISTORY 
 

The EPNG Vail station was first permitted in 1974 and has undergone regular inspections to date.  The 
facility has been in compliance with applicable regulatory requirements throughout its regulatory history. 

 
The facility is currently in compliance with their permit conditions. 

 
A. Testing & Inspections 

 
There are no emissions limits or standards for the two primary air pollutants Nitrogen Oxide (NOX) and 
Carbon Monoxide (CO) that are emitted from the turbines. 

 
The last full compliance evaluation was conducted in May 2012 with no deficiencies noted with respect 
to permit conditions.  Since this compliance evaluation PDEQ issued no notice of violation or 
opportunity to correct department actions for the facility. 

 
In the week of January 31, 2011 each natural gas fired turbine at the EPNG Vail facility was tested as 
per the specific conditions in the air quality operating permit.  The Permittee used EPA approved 
reference test methods to conduct the performance tests.  The primary air pollutants tested include NOX 
and CO.   

 
Each of the turbines exhaust gas was sampled continuously to determine the NOX and CO 
concentrations.  The results of the performance test meet the conditions of the permit. 

 
B. Excess Emissions 

 
PDEQ has received no complaints or excess emissions or permit deviation reports for the facility. 

 
 
IV. EMISSIONS ESTIMATES 
 

Primary Pollutants: 
 

NOX  Nitrogen Oxide  VOC Volatile Organic Compounds 
CO  Carbon Monoxide H2CO Formaldehyde (Federally listed Hazardous Air Pollutant as 

defined in Section 112 (b) of the Clean Air Act) 
SO2  Sulfur Dioxide 

 
Hazardous Air Pollutants: (As identified in AP-42, 1/95 (fifth) edition, Table 3.1-3: 

 
1,3-Butadiene, Acetaldehyde, Acrolein, Benzene, Ethylbenzene, Formaldehyde, Naphthalene, PAH, 
Propylene Oxide, Toluene and Xylenes. 
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A. Test Data 

 
Table 1 presents the emissions species measured during the testing along with emission limits.  The test 
was conducted in accordance with EPA test methods. 

 
Table 1 

 

Unit Engine Type Emission 
Species 

Applicable 
Limits 

Applicable 
Methods Test Date 

A-1 to A-3 
General Electric M3002-RA 

Natural Gas Fired Gas 
Turbines 

NOX 
CO NA Method 7E 

Method 10 February 1, 2011 

 
The maximum fuel rate of 79.7 MMBTU/hr for the units is estimated using the maximum site 
horsepower 7429 Hp at an ambient temperature of 0°F and a heat rate of 10,723 Btu/Hp-hr using the 
manufacturer’s performance curves.  The average heat rate for the gas turbines as measured during the 
February 1, 2011 performance test while operating at a nominal load of 3854 Hp was 13,643 BTU/Hp-
hr.  The performance data is consistent with a nominal fuel rate of 52.6 MMBTU/hr and operation at 
approximately 72% capacity. 

 
A NOX emission rate of 41 lb/hr was used to estimate the maximum potential emissions from each of 
the turbines; this was determined from the highest emission rate for units similar to the EPNG Vail 
Compressor Station identified within the EPNG COMET database.  On record, the highest NOX 
emission rate in the February 1, 2011 test was 27.02 lb/hr for unit A-1 while operating at 73.7% 
capacity. 

 
The CO emission rate of 13.1 lb/hr is based on source test data dated February 1, 2011.  The NOX and 
CO potential emissions include a modest +10% Safety Factor to represent maximum operating 
conditions.   

 
VOC, SO2, HAPs, PM and CO2e. emission estimates are based on EPA AP-42 Emission factors. 

 
B. AP-42 Emission Factors 

 
The following criteria pollutant emissions were calculated using AP-42 factors from the 1/95 (fifth) 
edition, Table 3.1-2a and Table 3.1-3: 

 
Formaldehyde (H2CO) is the largest contributor of the hazardous air pollutants listed in the EPA AP-42, 
Table 3.1-3.  The emissions of H2CO and Total HAPs are provided as an indication of significance only.  
SO2 and VOC emissions are calculated from EPA AP-42, Table 3.1-2a. 

 
C. Emissions Summary 

 
PTE estimates assume 8760 hrs/yr operation.  The emissions in Table 2 represent all three GE-M3002-
RA gas turbines at the Vail station facility.  For detailed facility emission estimates see attached PTE 
document (Attachment 1). 
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Table 2 - Potential Emissions Summary – EPNG Vail Station GE M3002-RA Turbines 

 

Pollutant 
2013 EPNG Title V Permit 

Renewal Application1 

(tpy) 

NOX 539 
CO 173 

CO2e 122,473 
VOC 2.19 
SO2 3.60 

Single HAP 0.74 
Total HAPs 1.08 

 
1 See Section D for emissions from insignificant activities 

 
Historic records of actual emissions reported in the emissions inventory (EI) are presented in Table 3. 

 
Table 3- Actual Emissions (tpy) – EPNG Vail Station GE M3002-RA Turbines 

 

Pollutant 
Year 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
NOX 3.04 2.96 9.19 10.25 17.88 18.75 35.96 9.11 2.21 0.17 5.76 4.20 
CO 0.78 1.15 2.08 2.59 6.72 6.67 12.79 3.24 0.79 0.05 1.35 1.34 
SO2 0.03 0.03 0.04 0.05 0.15 0.11 0.24 0.07 0.01 0.001 0.02 0.02 

VOC 0.02 0.02 0.03 0.59 0.65 0.63 0.7 0.04 <0.01 <0.001 0.56 0.58 
H2CO ND ND 0.06 0.07 0.17 0.14 0.27 0.07 <0.001 <0.001 <0.001 <0.01 
C2H4O ND ND ND 0.07 0.18 0.14 ND ND ND ND ND ND 
CO2e ND ND ND ND ND ND 15,952 4,208 848 61 1,310 1,310 

 

ND - No Data; 
C2H4O - Acetaldehyde (Federally listed Hazardous Air Pollutant) 
 

The data presented in Table 3 indicates that the  source has operated significantly below the potential emission levels presumably since its inception in 
1974.  The 2013 annual emissions inventory reported the actual maximum operational hours for the three units as 281hrs; the volume of greenhouse gas 
(CO2e) emissions estimate during this operation is 281(hrs) x 9321(lbs/hr) x 1/2000 (tons/lb) = 1310 tons. 
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D. Emissions from Insignificant Activities: 

 
The following emission activities are insignificant for the following reasons: 

 
Facility Blowdown as a result of Startup, Shutdown, and Maintenance: 

 
When the turbine or entire facility is shut down for maintenance, all pressurized natural gas in the 
system is vented to the atmosphere to depressurize the system.  The venting process for the turbine or 
station is referred to as “blowdown”.  EPNG has provided data in the 2008 and 2013 permit renewal 
applications and in subsequent support information that provides estimates of the number of 
blowdowns, and pipeline pigging events per year and the associated volume of natural gas pollutants 
that are vented as a result.  These emissions are inherent in the design, operation, and maintenance of 
the facility and have been determined by the Control Officer to be insignificant activities with no 
applicable federal or local air quality standards.  The estimated annual fugitive emissions resulting from 
this activity is 3582 tons of CO2e, 5.95 tons of VOCs, and 0.16 tons of HAPs. (Table E.1 in the attached 
PTE document). 

 
Fugitive Emissions from Equipment and Piping Components: 
 
The application and PTE includes fugitive emissions of natural gas from equipment and piping 
components such as valves, flanges, and connections at the facility.  These emissions are inherent in the 
design and operation of the facility with no applicable air quality standards and have been determined 
by the Control Officer to be insignificant activities.  The estimated annual fugitive emissions resulting 
from this insignificant activity is 572 tons of CO2e, 0.95 tons of VOC ‘s, and 0.03 tons of HAPs (Table 
B.4 in the attached PTE document)  
 
Lubricating Oil Tanks: 

 
Any other activity which the Control Officer determines is not necessary, because of its emissions due 
to size or production rate, to be included in an application in order to determine all applicable 
requirements and to calculate any fee under this title. 

 
     
   
V. APPLICABLE REQUIREMENTS 
 

State Implementation Plan, Pima County: 
 

Rule 321   Emissions-Discharge: Opacity Limiting Standards and Applicability 
Rule 332   Compilation of Mass Rates and Concentrations (Includes NESHAPS) 
Rule 343   Visibility Limiting Standard 
Rule 344   Odor limiting Standard 

 
Non-Federally Enforceable Regulations: 
 

Pima County Code (PCC) Title 17, Chapter 17.16: 
 

17.16.010 Local Rules and Standards – Applicability of More Than One Standard 
17.16.020 Noncompliance With Applicable Standards 
17.16.030 Odor Limiting Standards 
17.16.040 Standards and Applicability (Includes NESHAP) 
17.16.050 Visibility Limiting Standard 
17.16.060 Fugitive Dust Producing Activities 

 
  

EPNG - Vail Compressor Station 
Air Quality Operating Permit #425 Page 5 of 11  

 



 
Non-Federally Enforceable Regulations: (continued) 
 

Pima County Code (PCC) Title 17, Chapter 17.16: 
 
17.16.080 Vacant Lots and Open Spaces 
17.16.090 Roads and Streets 
17.16.100 Particulate Materials 
17.16.110 Storage Piles 
17.16.340 Standards of Performance for Stationary Rotating Machinery 
17.16.400 Organic Solvents and Other Organic Materials 
17.16.450 Off-Road Machinery 
17.16.470 Roadway and Site Cleaning Machinery 

 
  Pima County Code (PCC) Title 17, Chapter 17.20: 
 

17.20.010 Source Sampling, Monitoring and Testing 
17.20.040 Concealment of Emissions 
 
Pima County Code (PCC) Title 17, Chapter 17.24: 

 
17.24.020 Recordkeeping for Compliance Determination 

 
Requirements specifically identified as not applicable 
 

The three gas turbines were installed in 1953 and as such are not subject to the provisions of any of the 
new source performance standards (NSPS).  A NSPS for gas turbines was promulgated on 9/10/1979 
and is listed as Subpart GG of 40 CFR 60 and contains NOX and SO2 standards.  The Pima County Code 
(PCC) that covers gas turbine operations is PCC 17.16.340: Standards of performance for existing 
stationary rotating machinery.  This PCC rule considers emissions of the following: particulate matter, 
visible emissions and sulfur dioxide.  There is no reference to NOX or CO emissions. 

 
VI. PERMIT CONTENTS 
 

Part B: Specific Conditions - Applicability 
 

Citation Discussion Authority 

I. 
Applicability: The facility covered by this permit constitutes a, major 
source of NOX & CO and a true minor source of all other criteria 
pollutants. 

PCC 17.12.140.B.1.a 
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Part B: Emission Limits & Standards 

 

Citation Discussion Authority 

II.A. Particulate Matter Standard.  This provision is applicable to all 
stationary gas turbines. 

SIP Rule 322, PCC 
17.16.340.C.1 

II.B. 

Opacity Standard:  The facility is limited to an effluent opacity 
standard of 20% for point sources and fugitive sources.  The limit in 
the SIP also applies but is only federally enforceable when the opacity 
exceeds 40%. 

SIP Rule 321 
PCC 17.16.340.E 

Visibility limiting standard: EPNG shall not allow diffusion of visible 
emissions including fugitive dust beyond the property boundary lines 
without taking reasonably necessary precautions to control generation 
of particulate matter. 

SIP Rule 343 
PCC 17.16.050.D 

II.C. 

Fuel Limitation:  The permit limits the unit to firing only pipeline 
natural gas as required by federal regulations. The sulfur content of 
natural gas delivered is inheritably low, thus firing natural gas removes 
the requirement to monitor the sulfur content of the fuel. 

PCC 17.12.180.A.2 

II.D. Odor Limiting Standard:  This provision is applicable to all sources 
operating in Pima County. 

SIP 344 
PCC 17.16.030 

 
 

Part B: Monitoring and Recordkeeping Requirements: PCC 17.12.180.A.3 & 4 
 

Citation Discussion Authority 

III.A 

Particulate Matter Standard EPA AP-42 estimated emissions from 
combusting natural gas is demonstrably less than allowable emissions; 
therefore, it is not necessary for the Permittee to demonstrate 
compliance with the standard explicitly. 

PCC 17.12.180.A.3.c 

III.B Visibility Limiting Standard:  Provisions necessary to ensure the 
Permittee monitors and records all opacity checks. 

SIP Rule 322, PCC 
17.16.340.C.1 

III.C 

Fuel limitation: The Permittee shall provide documentation, such as 
invoices or statements from the fuel supplier, showing that only 
pipeline quality natural gas was purchased for use in the equipment or 
a copy of the Federal Energy Regulatory Commission (FERC) 
approved Tariff agreement that limits transmission to pipeline quality 
natural gas of sulfur content less than 0.9 percent by weight. 

PCC 17.16.340.I 

III.D Odor Limiting Standard.  The Permittee shall be required to prevent 
odorous emissions form the facility by using modern practices. PCC 17.12.010 

III.E 
Operational Hours:  EPNG is required to record the actual operating 
hours for each engine.  This information is used to determine the 
actual annual emissions from the facility. 

PCC 17.12.180.A.4 

III.F Posting of Permit and Records.  Provision is applicable to all permitted 
emissions sources in Pima County. PCC 17.12.080 
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C. Reporting Requirements:  PCC 17.12.180.A.5 & PCC 17.12.210 
 

Part B: Reporting Requirements: PCC 17.12.180.A.5 
 

Citation Discussion Authority 

IV.A 
EPNG is required to report excess emissions within 24 hours and two 
working days for other deviations in accordance with PCC. 

PCC 17.12.180. 
A.5.b. 

IV.B EPNG shall submit a semiannual report of required monitoring every 
six months as requested by the permit. PCC 17.12.180.A.5 

IV.C This condition defines the dates the semiannual reports are due  N/A 

IV.D 
IV.E 
IV.F 
IV.G 

The information required to determine compliance with the emission 
limitation and standards shall be reported when required PCC 17.12.180.A.5.b 

 
D. Testing Requirements:  

 
There are no emission limits or standards for NOX, and CO.  The last performance test conducted on the 
turbines was conducted in February, 2011.  The ADEQ policy on mass emissions testing (Policy 
0102.000, June 5, 1996) requires testing gas turbines for NOX every third year.  The Vail Station is 
operated on an intermittent basis.  In 2014, turbines #1 and #2 operated a combined total of 1.17 hours 
while turbine #3 operated 297.42 hours.  Since the Vail station is operated on an intermittent basis, 
fixing a specific time schedule may result in EPNG operating the turbines solely for the purpose of 
complying with the requirements of the testing section.  Therefore, the testing requirement of the 
turbines is based on an agreed upon trigger between EPA Region 9, PDEQ and EPNG.  EPNG shall 
perform one set of performance tests on each turbine if the cumulative hours of operation of each 
turbine during the permit term exceed 360.  While designing the aforementioned time schedule, PDEQ 
understands that pipeline operating conditions fluctuate, and the turbines may have to be fired on short 
notice.  In order to be prepared to test on short notice, it may be advisable for EPNG to submit any 
required test plans well in advance of any anticipated dates of turbine operations. 

 
Conditional NOX and CO Testing  
(Required for each turbine that is operated beyond 360 cumulative hours during the permit term). 
 
Odor testing if requested by the Control Officer. 

 
E. Alternate Operating Scenarios: 

 
None, EPNG retains the capacity to operate its compressor engines at maximum capacity for the 
maximum number of available hours. 

 
F. Miscellaneous Comments: 

 
Permitting History: 

 
April 1974:  Source submitted first permit application for the facility. 
January 1995:  Source submitted renewal application for first 5-year permit. 
June 2003: Source submitted renewal application for 5-year permit. 
July 2008: Source submitted renewal application for 5-year permit. 
September 2013: Source submitted renewal application for 5-year permit. 
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Particulate matter: 

 
It can be demonstrated that the particulate emissions standard cannot be exceeded by showing that the 
particulate matter potential to emit (PTE) is less than the maximum allowable particulate matter 
standard. 

 
The maximum allowable particulate matter standard for the Vail compressor station is determined using 
the process weight rate equations of PCC 17.16.340.C.1 and the total heat input of the turbine engines. 

 
The particulate matter standard in PCC 17.16.340.C.1 is equivalent to Rule 332 of the SIP provisions 
and, as such, is federally enforceable.  79.7 million Btu/hr or 239.1 million Btu/hr for the three engines.  
Applying the process weight rate rule yields: 

 
E = 1.02 x (239.1)0.769 = 68.82 lbPM/hr or 301.44 tpyPM 

 
Thus the compressor station has an allowable emission rate of 301.44 tpy of particulate matter.  It's 
probably not unreasonable to anticipate most, if not all, of the PM to be PM10 since we are considering a 
combustion source; however to be conservative, the PTE calculation below presents the total PM 
emissions.  The particulate matter PTE is calculated using AP-42 emission factor, Table 3.1-2a: 
 
PM(TOTAL) = 6.6 E-3 (lb/MMBtu)(79.7 MMBtu/hr)(4.38) = 2.304 tpy 

 
Facility wide Emissions = 2.304 x 3 = 6.91 tpy 

 
Since the facility wide PTE is less than the maximum allowable particulate matter standard, the 
particulate matter standard will not be exceeded and hence monitoring, recordkeeping and testing of 
particulate matter emissions are not required in the permit. 

 
Fuel Limitation: 

 
"Pipeline-quality" natural gas has to conform to standards approved by the Federal Energy Regulatory 
Commission (FERC).  The Vail compressor station which is supplied with pipeline quality natural gas is 
subject to the FERC standards for sulfur content and heating value of fuel1.  The FERC standard is more 
stringent than the Pima County Code with respect to sulfur content.  One of the FERC standards limits 
the sulfur content in the gas to less than 0.75 grains/100 scf (equivalent to 0.0026 weight percent of 
sulfur).  Another standard specifies that the heating value be greater than or equal to 970 Btu per cubic 
foot.  Pima County Code (PCC) 17.16.340.I requires recording the daily sulfur content and the lower 
heating value of the fuel being fired.  EPNG Vail Station runs the turbines with fuel drawn from their 
pipeline. Maintaining a copy of FERC approved Tariff agreement on-site shall be considered and 
accepted as compliance with PCC 17.16.340.I. 

 
PCC 17.16.340.J requires reporting cases when the sulfur content of the fuel being fired exceeds 0.8 
percent by weight.  FERC approved tariff assures sulfur content less than 0.0026 percent by weight.  
This is 0.325% of the allowable (reporting) limit in the PCC 17.16.340.J.  Thus maintaining a copy of 
the FERC approved Tariff agreement on-site would be an adequate means of complying with the 
monitoring requirements for the particulate and fuel use standards. 

 
 
VII.  IMPACTS TO AMBIENT AIR QUALITY 
 

None required, as the source is not subject to PSD or NSR. 
 
  

1 Interstate Natural Gas-Quality: Specifications & Interchangeability.  Center for Energy Economics (December2004). 
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VIII. CONTROL TECHNOLOGY DETERMINATION 
 

No control technologies needed to be determined.  This facility is in an area of attainment and is not a 
new source. 

 
 
IX.  PREVIOUS PERMIT CONDITIONS 
 

This renewal permit carries forward all general provisions, specific provisions and understandings set in 
the previous permit issued April 1, 2009, except as indicated below.   
 
• Permit condition V.A was reworded to clarify the applicability of the 360 operating hour testing 

trigger to each individual turbine unit and to require testing for each unit that exceeds the trigger 
during the permit term. 
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Potential To Emit 
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Table B.1
Potential to Emit Summary
El Paso Natural Gas
Vail Compressor Station

NOx CO VOC SO2 PM10 / PM2.5 HAPs CO2e NOx CO VOC SO2 PM10 / PM2.5 HAPs CO2e
A-1 41.0 13.1 0.17 0.27 0.53 0.08 9,321 179.6 57.6 0.73 1.19 2.30 0.36 40,824
A-2 41.0 13.1 0.17 0.27 0.53 0.08 9,321 179.6 57.6 0.73 1.19 2.30 0.36 40,824
A-3 41.0 13.1 0.17 0.27 0.53 0.08 9,321 179.6 57.6 0.73 1.19 2.30 0.36 40,824

Fugitives 0 0 0.22 0 0 0.006 131 0 0 0.95 0 0 0.03 572

123 39.4 0.7 0.8 1.6 0.25 28,092 539 173 3.1 3.6 6.9 1.10 123,045

Notes

Abbreviations
CO2e: carbon dioxide equivalent
hr: hour
lb: pound
tpy: short tons per year

Emission Rate1

(lb/hr)
Annual Emissions1

(tpy)

1. Supporting calculations are found in Tables B.2 through B.8.  For units A-1, A-2, and A-3, emissions include combustion emissions.

Emission Unit 
ID



Table B.2
Emission Calculation Methodology
Potential to Emit (Criteria Air Pollutants)
El Paso Natural Gas
Vail Compressor Station

hp MMBtu/hr NOx CO VOC SO2 PM10 PM2.5 NOx CO VOC SO2 PM10 PM2.5

A-1 7,429 79.7 8,760 41 lb/hr 13.15 lb/hr 0.0021 lb/MMBtu 0.0034 lb/MMBtu 0.0066 lb/MMBtu 0.0066 lb/MMBtu 41.0 13.1 0.17 0.27 0.53 0.53 179.6 57.6 0.73 1.2 2.3 2.3
A-2 7,429 79.7 8,760 41 lb/hr 13.15 lb/hr 0.0021 lb/MMBtu 0.0034 lb/MMBtu 0.0066 lb/MMBtu 0.0066 lb/MMBtu 41.0 13.1 0.17 0.27 0.53 0.53 179.6 57.6 0.73 1.2 2.3 2.3
A-3 7,429 79.7 8,760 41 lb/hr 13.15 lb/hr 0.0021 lb/MMBtu 0.0034 lb/MMBtu 0.0066 lb/MMBtu 0.0066 lb/MMBtu 41.0 13.1 0.17 0.27 0.53 0.53 179.6 57.6 0.73 1.2 2.3 2.3

Fugitives N/A N/A 8,760 N/A N/A 0.22 lb/hr N/A N/A N/A 0 0 0.22 0 0 0 0 0 0.95 0 0 0
Total 538.7 172.8 3.1 3.6 6.9 6.9

Emission Factor Basis:

Units A-1 through A-3 (natural gas turbines)
NOx:

CO:

VOC: AP-42 (4/00 version) emission factor for turbines
SO2: AP-42 (4/00 version) emission factor for turbines

PM10: AP-42 (4/00 version) emission factor for turbines
PM2.5: AP-42 (4/00 version) emission factor for turbines

Fugitives
NOx: Not applicable
CO: Not applicable

VOC:

SO2: Not applicable
PM10: Not applicable
PM2.5: Not applicable

Annual Emissions (tpy)Emission Rate (lb/hr)
CO

Emission Factors
NOx VOC PM10SO2

Source test data, using 10% over the maximum measured CO emissions (lb/scf) and 10% over the maximum fuel rate (scfh).  See Table B.7.

PM2.5

Emission 
Unit ID

Site Rating Hours of 
Operation

THC emission factors from Table 2-4 of EPA-453/R-95-017, Protocol for Equipment Leak Emission Estimates (November, 1995) multiplied by 
component counts and the weight percent of VOCs based on gas analysis

Review of similar units, as summarized in April 28, 2011, memo to Pima County DEQ "Opportunity to Correct - Tracking #PC1104-014 - El 
Paso Natural Gas Company's Vail Compressor Station - PDEQ Permit # 425".  See Appendix F.



Table B.3
Emission Calculation Methodology
Potential to Emit (HAPs)
El Paso Natural Gas
Vail Compressor Station

A-1 A-2 A-3
hp 7,429 7,429 7,429

MMBtu/hr 79.7 79.7 79.7
8,760 8,760 8,760

1,3-Butadiene 3.43E-05 3.43E-05 3.43E-05
Acetaldehyde 3.19E-03 3.19E-03 3.19E-03
Acrolein 5.10E-04 5.10E-04 5.10E-04
Benzene 9.56E-04 9.56E-04 9.56E-04
Ethylbenzene 2.55E-03 2.55E-03 2.55E-03
Formaldehyde 5.66E-02 5.66E-02 5.66E-02
Naphthalene 1.04E-04 1.04E-04 1.04E-04
PAH 1.75E-04 1.75E-04 1.75E-04
Propylene Oxide 2.31E-03 2.31E-03 2.31E-03
Toluene 1.04E-02 1.04E-02 1.04E-02
Xylene 5.10E-03 5.10E-03 5.10E-03

TOTAL 0.082 0.082 0.082

A-1 A-2 A-3
1,3-Butadiene 1.50E-04 1.50E-04 1.50E-04
Acetaldehyde 1.40E-02 1.40E-02 1.40E-02
Acrolein 2.23E-03 2.23E-03 2.23E-03
Benzene 4.19E-03 4.19E-03 4.19E-03
Ethylbenzene 1.12E-02 1.12E-02 1.12E-02
Formaldehyde 2.48E-01 2.48E-01 2.48E-01
Naphthalene 4.54E-04 4.54E-04 4.54E-04
PAH 7.68E-04 7.68E-04 7.68E-04
Propylene Oxide 1.01E-02 1.01E-02 1.01E-02
Toluene 4.54E-02 4.54E-02 4.54E-02
Xylene 2.23E-02 2.23E-02 2.23E-02

TOTAL 0.36 0.36 0.36

Emission Factor Basis:

Units A-1, A-2, and A-3 (natural gas turbines)

HAP Emission Factor Basis
1,3-Butadiene 4.30E-07 lb/MMBtu AP-42, Section 3.1 (4/00 version)
Acetaldehyde 4.00E-05 lb/MMBtu AP-42, Section 3.1 (4/00 version)
Acrolein 6.40E-06 lb/MMBtu AP-42, Section 3.1 (4/00 version)
Benzene 1.20E-05 lb/MMBtu AP-42, Section 3.1 (4/00 version)
Ethylbenzene 3.20E-05 lb/MMBtu AP-42, Section 3.1 (4/00 version)
Formaldehyde 7.10E-04 lb/MMBtu AP-42, Section 3.1 (4/00 version)
Naphthalene 1.30E-06 lb/MMBtu AP-42, Section 3.1 (4/00 version)
PAH 2.20E-06 lb/MMBtu AP-42, Section 3.1 (4/00 version)
Propylene Oxide 2.90E-05 lb/MMBtu AP-42, Section 3.1 (4/00 version)
Toluene 1.30E-04 lb/MMBtu AP-42, Section 3.1 (4/00 version)
Xylenes 6.40E-05 lb/MMBtu AP-42, Section 3.1 (4/00 version)

Emission Unit ID

Annual 
Emissions 

(tpy)

Emission Unit ID

Site Rating

Hours of Operation

Emission 
Rate (lb/hr)



Table B.4
Emission Calculation Methodology
Potential to Emit (VOC and HAP Emissions from Fugitives)
El Paso Natural Gas
Vail Compressor Station

THC Emission 
Factor2

(lb/hr-component) VOC HAPs VOC HAPs VOC HAPs
Valves 514 0.00992 0.15 4.3E-03 0.67 1.9E-02
Flanges 240 0.00086 0.0062 1.7E-04 0.027 7.5E-04

Connections 1,474 0.00044 0.019 5.4E-04 0.085 2.4E-03
Open-ended lines 28 0.00445 0.0037 1.0E-04 0.016 4.6E-04

Others 60 0.01940 0.035 9.7E-04 0.15 4.3E-03

Total 0.22 0.006 0.95 0.03

Notes

2. THC emission factors from Table 2-4 of EPA-453/R-95-017, Protocol for Equipment Leak Emission Estimates (November, 1995).

4. The THC emissions factors were multiplied by the VOC weight percent and HAP weight percent to calculate VOC lb/hr and HAP lb/hr.

Abbreviations
hr: hour
lb: pound
THC: total hydrocarbons
tpy: short tons per year

Conversion factors
2,000 lb/short ton

0.08%

Emission 
Unit ID

Hours of 
Operation Component

Component 
Count1

Weight Percent3 

(%)

1. Component counts are default values obtained from GRI-HAPCalc Version 3.01 for a "typical" compressor station, doubled as a conservative measure.

3. VOC content and HAP content was estimated from gas analysis (see Table B.8), and an additional safety margin was applied to the VOC content.  The 
VOC weight percent was assumed to be 3% in the calculation, rather than 2%.

Emission Rate4

(lb/hr)
Annual Emissions

(tpy)

Fugitives 8,760 3%



Table B.5
Emission Calculation Methodology
Potential to Emit (Greenhouse Gas Emissions from Combustion)
El Paso Natural Gas
Vail Compressor Station

hp3 Btu/hp-hr MMBtu/hr CO2 CH4 N2O CH4 N2O CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e
A-1 7,429 10,723 79.7 8,760 9,312 0.18 0.018 9,321 40,784 0.77 0.08 40,824
A-2 7,429 10,723 79.7 8,760 9,312 0.18 0.018 9,321 40,784 0.77 0.08 40,824
A-3 7,429 10,723 79.7 8,760 9,312 0.18 0.018 9,321 40,784 0.77 0.08 40,824

Total 27,935 0.53 0.05 27,962 122,353 2.3 0.23 122,473

Notes
1. Emission factors for natural gas obtained from Tables C-1 and C-2 of the Mandatory Greenhouse Gas Reporting Rule (40 CFR 98, Subpart C - General Stationary Fuel Combustion Sources).
2. Global warming potentials obtained from Table A-1 of the Mandatory Greenhouse Gas Reporting Rule (40 CFR 98, Subpart A - General Provision).
3. Turbine horsepower (hp) assumed to be most conservative at 7,429 hp at 0 degrees Fahrenheit.

Abbreviations
CH4: methane
CO2: carbon dioxide
CO2e: carbon dioxide equivalent
hp: horsepower
hr: hour
kg: kilogram
lb: pound
MMBTU: million british thermal units
N2O: nitrous oxide
tpy: short tons per year

Conversion factors
2.2046 lb/kg
1.1023 ton/MT
2,000 lb/short ton

Annual Emissions
(tpy)

53.02 1.0E-03 1.0E-04 21 310

Emission Unit 
ID

Site Rating Hours of 
Operation

Emission Factors1

(kg/MMBtu)

Global 
Warming 

Potentials2

Emission Rate
(lb/hr)



Table B.6
Emission Calculation Methodology
Potential to Emit (Greenhouse Gas Emissions from Fugitives)
El Paso Natural Gas
Vail Compressor Station

THC Emission 
Factor2

(lb/hr-component) CO2 CH4 CO2 CH4 CO2 CH4 CO2e CO2 CH4 CO2e
Valves 514 0.00992 0.04 4.38 92.0 0.18 19.2 403

Flanges 240 0.00086 0.002 0.18 3.72 0.007 0.78 16.3
Connections 1,474 0.00044 0.005 0.56 11.7 0.02 2.44 51.2

Open-ended lines 28 0.00445 0.0010 0.11 2.25 0.004 0.47 9.8
Others 60 0.01940 0.009 1.00 21.0 0.04 4.38 92.0

Total 0.06 6.2 131 0.25 27.2 572

Notes
1. Component counts are default values obtained from GRI-HAPCalc Version 3.01 for a "typical" compressor station, doubled as a conservative measure.
2. THC emission factors from Table 2-4 of EPA-453/R-95-017, Protocol for Equipment Leak Emission Estimates ( November, 1995).
3. CO2 content and CH4 content was estimated from gas analysis (see Table B.8).
4. Global warming potentials obtained from Table A-1 of the Mandatory Greenhouse Gas Reporting Rule (40 CFR 98, Subpart A - General Provision).
5. The THC emissions factors were multiplied by the CO2 weight percent and CH4 weight percent to calculate CO2 lb/hr and CH4 lb/hr.

Abbreviations
CH4: methane
CO2: carbon dioxide
CO2e: carbon dioxide equivalent
hr: hour
lb: pound
THC: total hydrocarbons
tpy: short tons per year

Conversion factors
2,000 lb/short ton

85.86%0.80%

Emission 
Unit ID Component

Component 
Count1

Global 
Warming 

Potentials4

Emission Rate5

(lb/hr)
Annual Emissions

(tpy)

Fugitives 1 21

Weight Percent3 

(%)Hours of 
Operation

8,760



Table B.7
Emissions Supporting Data
CO Source Test Results
El Paso Natural Gas
Vail Compressor Station

Temperature CO 
Emissions

CO 
Concentration Oxygen Level Fuel Flow CO Emissions1 Maximum CO 

Emissions2 

(deg F) (lb/hr) (ppmvd) (%) (scfh) (lb/scf) (lb/hr)
A-3 12/6/07 3A run 1 74.4 5.74 19.40 18.75 47,043.0 1.22E-04
A-3 12/6/07 3A run 2 72.9 5.17 17.28 18.77 47,108.0 1.10E-04
A-3 12/6/07 3A run 3 68.7 6.96 20.36 19.03 47,273.0 1.47E-04
A-1 12/6/07 Run 1 63.3 4.23 15.39 17.82 62,800.0 6.74E-05
A-1 12/6/07 Run 2 70.1 4.87 17.68 17.98 59,700.0 8.16E-05
A-1 12/6/07 Run 3 75.6 4.39 15.96 18.03 58,500.0 7.51E-05
A-2 12/7/07 2A run 1 63.3 7.37 28.87 18.44 46,600.0 1.58E-04
A-2 12/7/07 2A run 2 66.1 6.81 24.66 18.62 46,600.0 1.46E-04
A-2 12/7/07 2A run 3 67.5 6.44 23.17 18.63 46,700.0 1.38E-04
A-1 2/1/11 Run 1 56.09 4.35 13.56 18.13 66,133.7 6.58E-05
A-1 2/1/11 run 2 56.37 4.49 14.13 18.10 66,133.7 6.79E-05
A-1 2/1/11 Run 3 56.21 4.57 14.30 18.12 66,005.9 6.92E-05
A-2 2011 2A run 1 28.78 8.71 27.03 18.68 53,207.6 1.64E-04
A-2 2011 2A run 2 30.27 8.55 26.70 18.69 52,716.5 1.62E-04
A-2 2011 2A run 3 32.15 8.62 26.76 18.71 52,469.0 1.64E-04
A-3 2011 3A run 1 34.79 6.32 22.31 18.42 52,361.1 1.21E-04
A-3 2011 3A run 2 35.48 7.02 22.40 18.69 51,484.2 1.36E-04
A-3 2011 3A run 3 35.49 7.05 22.63 18.70 50,975.4 1.38E-04

66,134 1.64E-04 10.87
72,747 1.81E-04 13.15

Notes
1. Calculated as CO Emissions (lb/hr) divided by fuel flow (scfh).
2. Calculated by multiplying the maximum fuel flow rate (scfh) + 10% safety factor times the maximum CO emissions (lb/scf) + 10% safety factor.

Abbreviations
CO: carbon monoxide
deg F: degrees Fahrenheit
hr: hour
lb: pound
mol: mole
ppmvd: parts per million by volume dry
scf: standard cubic foot
scfh: standard cubic foot per hour

Maximum

Test Run TimeEmission 
Unit ID

Maximum + 10% Safety Factor



Table E.1
Insignificant Sources of Emissions
Potential to Emit (Greenhouse Gas and VOC Emissions from SSM)
El Paso Natural Gas
Vail Compressor Station

Volume 
Vented per 

Event1

Annual 
Events1

Annual 
Volume 
Vented

Mscf qty/yr Mscf/yr CO2 CH4 VOC CO2 CH4 CO2 CH4 CO2e VOC CO2 CH4 CO2e VOC
A-1 Blowdown 24 72 1,728 627 67,477 1,417,646 2,354 0.31 33.7 709 1.18
A-2 Blowdown 24 72 1,728 627 67,477 1,417,646 2,354 0.31 33.7 709 1.18
A-3 Blowdown 24 72 1,728 627 67,477 1,417,646 2,354 0.31 33.7 709 1.18

Station Blowdown 289 12 3,467 1,259 135,376 2,844,153 4,723 0.63 67.7 1,422 2.36
Station Pipeline Pigging 10 8 80 29 3,124 65,632 109 0.0145 1.56 32.8 0.0545

Notes
1. Facility estimates.

3. Global warming potentials obtained from Table A-1 of the Mandatory Greenhouse Gas Reporting Rule (40 CFR 98, Subpart A - General Provision).

Abbreviations
CH4: methane
CO2: carbon dioxide
CO2e: carbon dioxide equivalent
hp: horsepower
hr: hour
kg: kilogram
lb: pound
MMBTU: million british thermal units
Mscf: thousand standard cubic feet
NM/E VOC: non-methane, non-ethane VOC
SSM: startup, shutdown, and maintenance
tpy: short tons per year

Conversion factors
2,000 lb/short ton
1,000 scf/Mscf

2. Emission factors are from gas analysis (see Table B.8).  The CO2 and CH4 emission factors are directly from the supporting table (weight of component per volume of 
gas).  The VOC emission factor is the sum of the NM/E VOC emission factors from the supporting table (weight of component per volume of gas).

Emission 
Unit ID

Global 
Warming 

Potentials3Event
Annual Emissions

(tpy)
Emission Rate

(lb/yr)
Emission Factors2

(lb/scf)

2113.9E-023.6E-04 1.4E-03
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