



TECHNICAL REVIEW AND EVALUATION

OF APPLICATION FOR

AIR QUALITY SIGNIFICANT REVISION NUMBER 54971 TO PERMIT 48820
EL PASO NATURAL GAS COMPANY – WILLCOX PLANT

I. INTRODUCTION

This Class I Significant Revision No. 54971 to Title V permit No. 48820 is for the reconfiguration of the station from mainline compression to dedicated lateral compression.  This reconfiguration involves replacing the two existing centrifugal compressor modules with new compressor modules that can accommodate the proposed lateral compression.  
A. Company Information

Mailing Address:
P.O. Box 1087, Colorado Springs, CO 80901-1087
Facility Address:
6 Miles East of Kansas Settlement Road on Arzberger Rd., Cochise County, Willcox, AZ 85623 (Lat. 32 06’ 42”/Long. 109 39’ 42” Elev. 4,467 feet)
B. Attainment Classification

This area is designated as attainment for all pollutants. 
II. PROCESS DESCRIPTION

Currently, EPNG provides natural gas transportation services for natural gas suppliers and end users throughout the southwestern United States.  EPNG owns and operates a large pipeline network for which the Willcox Compressor Station provides natural gas compression.  Compression is needed to maintain enough pressure in the pipeline to keep the natural gas flowing through the pipeline network, and is accomplished by two General Electric (GE) regenerative cycle gas turbines that drive the compressor units.  From a common pipeline system, natural gas flows into each of the two centrifugal compressors connected in series.  The compressors are driven by two natural gas fueled turbine engines.  The turbine engines operate depending on the amount of natural gas being transported to various customers along the pipeline system.  Primary electric power for the facility is purchased power.  In addition, an emergency generator is maintained on site for use during power outages.  
El Paso Natural Gas Company has submitted this significant permit revision in order to increase the supply of natural gas to better service two new customers in Mexico.  As a result, Willcox Compressor Station will reconfigure the station from mainline compression to dedicated lateral compression. This is accomplished by replacing two existing Delaval compressor modules with new compressor modules specifically designed for the proposed lateral compression service. The existing exhaust stacks will be increased by 7.5 feet from 42.5 to 50 feet in height to demonstrate modeled compliance with the new NO2 1-hour National Ambient Air Quality Standards (NAAQS). The proposed project does not involve any physical or operational changes to the combustion module (i.e., natural gas fired gas turbines that drive the centrifugal compressors).

III. PREVENTION OF SIGNIFICANT DETERIORATION (PSD) AND BEST AVAILABLE CONTROL TECHNOLOGY (BACT) APPLICABILITY

PSD regulations apply to new major stationary sources of air pollution or to existing major sources undergoing a major modification that are located in an attainment area.  EPNG’s Willcox Compressor Station is an existing major source, as defined at Arizona Administrative Code (A.A.C.) R18-2-401, with a potential to emit greater than 100 tons per year of one or more pollutants. 
A major modification per A.A.C. R18-2-101(63).is defined as:

“…any physical change or change in the method of operation of a major source that would result in a significant net emissions increase of any regulated air pollutant.”

As shown in Table 1 below, NOX emissions are the only regulated air pollutant with a significant net emissions increase as a result of the proposed revision.  Thus, this revision is subject to PSD review requirements for NOX.  The project is a minor modification for all other regulated air pollutants.

Major elements of the PSD review process include a Best Available Control Technology (“BACT”) analysis, an ambient air quality analysis, and an additional impacts analysis.  The BACT requirements are not applicable to the two combustion turbines because EPNG is not proposing to make any physical or operational changes to these units.  Under the provision of A.A.C. R18-2-406(A)(2), a BACT review is required for each emission unit at which an emission increase occurs as a result of a physical modification or operational changes.  Under A.A.C R18-2-101(38), an emission unit is defined as "any part of a stationary source which emits or would have the potential to emit any regulated air pollutant.” As previously stated, the proposed modification will not affect the combustion section of the compressor unit. The combustion section is the only component of the turbine with the potential to emit. By definition, the project is not proposing any physical modification or operational changes to an emission unit; therefore, a BACT review is not applicable.
IV. EMISSIONS
Table 1 - Emissions Increase for Non-GHGs for Proposed Project
	Pollutant
	Potential to Emit (tons/year)a
	Actual Emissions (tons/year)b
	Emissions Increase due to project (tons/year)
	PSD Significant Emission Rate (tons/year)
	Significant Increase?

	PM
	4.78
	0.08
	4.69
	25
	No

	PM10
	4.78
	0.08
	4.69
	15
	No

	PM2.5
	4.78
	0.08
	4.69
	10
	No

	SO2
	2.46
	0.04
	2.42
	40
	No

	NOx
	487.32
	6.32
	481
	40
	Yes

	CO
	59.33
	0.11
	59.22
	100
	No

	VOC
	1.52
	0.03
	1.49
	40
	No


aCombined PTE is shown for the two turbines.

bActual emissions are from the 2009-10 period.
Table 2: Emissions increase for GHGs for Proposed Project
	Pollutant
	Projected Actual Emissions (tons/year)b
	Actual Emissions (tons/year)
	Emissions Increase due to project
	Significant Emission Rate (tons/year)
	Significant Increase?

	CO2e
	71,097
	7,359
	63,738
	75,000
	No


b Actual emissions are from the July 2003-June 2005 period.

V. APPLICABLE REGULATIONS

There are no new applicable requirements as part of this significant revision.  
VI. MONITORING, RECORDKEEPING, AND TESTING REQUIREMENTS

As part of this revision, there are no changes to monitoring or recordkeeping requirements.  However, performance testing for NOX emissions have been included to determine compliance with the hourly emission limit within 180 days after startup of the lateral compression line.  Subsequent tests shall be conducted annually.
VII. AIR DISPERSION MODELING ANALYSIS

A. Introduction

The PSD permitting program requires that an Ambient Air Quality Impacts Analysis (AQIA) be performed for pollutants emitted in significant quantities. The analysis determines if emissions of any pollutant will cause or contribute to an exceedance of a National Ambient Air Quality Standard (NAAQS). It also determines if the change in air quality since the applicable baseline dates is greater than the Class I and Class II PSD increment levels.

The PSD modeling analysis is performed in two steps: a preliminary (or significant impact) analysis, and if required, a full impact analysis.  A preliminary analysis is to determine if the ambient impacts from the proposed project are greater than the PSD significant impact levels (SILs) as well as significant monitoring concentration levels.  If the impacts exceed the applicable SIL, the proposed project has a significant impact on ambient air and a full impact analysis is triggered.  Pre-application air quality monitoring is necessary if the impacts exceed the significant monitoring concentration levels. The full impact analysis expands the preliminary analysis by considering emissions from both the proposed project as well as off-site sources.   The results from the full impact analysis are used to demonstrate the compliance with NAAQS as well as PSD increments.  

For the proposed project, NOX is the only pollutant that triggers PSD requirements. Therefore, a PSD modeling analysis was conducted for NO2.  For other criteria pollutants that do not trigger PSD requirements, a modeling analysis was also conducted to demonstrate the compliance with the NAAQS.  This section explains the AQIA of the nearby Class II areas. The AQIA for the Class I areas is discussed along with the Air Quality Related Values (AQRVs) analysis in Section VII.C of this document.

B. Model Selection and Procedures

1. Model Selection

The most recent version of the American Meteorological Society/Environmental Protection Agency Regulatory Model (AERMOD, version 11103) was used in the AQIA for Class II areas.  AERMOD is the EPA’s preferred near-field dispersion modeling system for a wide range of regulatory applications. 

2. Meteorological Data

The analysis used five-year hourly surface meteorological data from the Kansas Settlement Station run by Arizona Meteorological Network (AZMET), in conjunction with hourly surface and upper air data from the National Weather Service (NWS) Station in Tucson, AZ.  The Kansas Settlement Station is located 4.8 miles west of the project site, and as such, the meteorological data from this station is considered the most representative of the conditions near the facility.  Processing of the meteorological data was accomplished using AERMET (Version 11059), the meteorological data processor for AERMOD.  The surface characteristics were estimated with the EPA’s AERSURFACE program (Version 08009).  

3. Land Use

The land-use surrounding the project site was characterized as rural.  

4. Building Downwash

Building downwash was evaluated using building and stack location and dimensions, and the EPA approved Building Profile Input Program Plume Rise Model Enhancements (BPIP-PRME).

5. Emissions and Stack Release Parameters
Three loads capabilities (100%, 75% load, and 50% load) were evaluated and the worst-case modeled impact was found at the 100% load.  Therefore, the stack parameters at full load were used in the further NAAQS and PSD increments analyses.  

6. NO2 Model Methodology
The NO2 modeling analysis was performed following the 3-tier screening approach as recommended by EPA: 

a. Tier 1:
Assume total conversion (NOX = NO2); 

b. Tier 2 Ambient Ratio Method:
Use a default NO2/NOX ratio of 0.75 for the annual average and 0.80 for hourly average.  The Tier 2 results were used to compare with the applicable modeling significance levels, to determine the significant impact area, and to evaluate the compliance with NO2 annual NAQQS as well as NO2 annual increment. 

c. Tier 3: 
The Plume Volume Molar Ratio Method (PVMRM) method was used to 
to evaluate the compliance with 1-hour NO2. The NO2/NOX in-stack ratios were obtained from the emission tests of the turbines and the highest ratio (0.17) was used for model input.  For all off-site sources, an in-stack ratio of 0.5 was assumed in accordance with March 1, 2011 EPA Guidance Memorandum on 1-hr NO2 NAAQS modeling.  Hourly ozone background concentrations were obtained from the CASTNET ozone monitor at the Chiricahua National Monument.  The background values for 1-hour NO2 were determined on the basis of the 3-year average of the monthly maximum NO2 values obtained from Deming, New Mexico SLAMS station.

7. SILS Analysis and Determination of the Significant Impact Area (SIA)
PSD modeling requires that a preliminary analysis be done that compares impacts from the proposed project to Significant Impact Levels (SILs) as well as Significant Monitoring Concentration Levels.  If modeling indicates a SIL will be exceeded, then the area where the modeled impact is greater than the SIL is called the Significant Impact Area (SIA). EPA has established the SIL for annual NO2.  However, the 1-hour NO2 SIL has not been promulgated.  As recommended by EPA, 4% of the NAAQS (4 ppb or 7.52 µg/m3) was used to represent the 1-hour NO2 SIL.  The potential emissions of NOX were modeled with the Tier 2 Ambient Ratio Method as previously discussed. The modeled concentrations were compared to the NO2 SILs and were used to determine the SIA.  The results are presented in Table 3 below:
Table 3: Results of Significant Impact Analysis
	Pollutant
	Averaging Period
	Maximum Modeled Impact    ((g/m3)
	PSD Significant Class II Impact Level ((g/m3)
	Significant Monitoring Concentration ((g/m3)
	Maximum Distance to a Significant Impact (km)

	NO2
	1-hour
	349
	7.52
	NA
	50

	
	Annual
	7.40
	1.0
	14
	4.9


As shown in Table 3 the project is expected to result in significant impacts for both the annual and 1-hour averaging period.  
8. NAAQS and Increment Analysis
The potential emissions from the facility were modeled with off-site sources in the region to verify compliance with the NAAQS and PSD increments.  The off-site sources modeled included all sources located within the SIA and all sources located within an annular area extending 50 km from the SIA.  All off-site sources were assumed to affect the amount of PSD increment consumed.  Moreover, the analysis did not use any screening criteria (such as the 20D approach) to eliminate any off-site sources.  Each source’s potential emission rate was modeled.  As previously discussed, the Tier 3 PVMRM method was used for modeling 1-hour NO2.  The results of the facilities NAAQS and increment analysis are presented in Table 4.  As shown, the facility will be compliant with the NAAQS as well as PSD increments for Class II areas.

Table 4: Results of NAAQS and Increment Analysis
	Pollutant
	Averaging Period
	Modeled Concentration (µg/m3)a,b,c
	Background Concentration (µg/m3)d
	Total Concentration (µg/m3)
	Standard (µg/m3)
	Pass/Fail
	Analysis    

	NO2
	1-hour
	173
	NA
	173
	188
	Pass
	NAAQS

	
	Annual
	14.7
	10.2
	24.9
	100
	Pass
	NAAQS

	
	
	14.7
	NA
	14.7
	25
	Pass
	Increment


a Based on the 98th percentile of the annual distribution of maximum daily 1-hour concentrations, averaged across the 5 years of meteorological data modeled.  
 b PVMRM was employed for the 1-hr calculations. 
cEl Paso Natural Gas Company (EPNG), as part of the air dispersion modeling analysis, has taken an hourly NOX limit on each of their compressor stacks.
dBackground concentrations are based on data from NO2 ambient air quality data from Deming, New Mexico.  Deming NO2 data provide a conservative estimate of the background concentrations in the vicinity of Willcox due to the presence of substantial NOX sources in the vicinity of the Deming monitor, a closer proximity to a major highway, and a larger local population.  
NA - not applicable.  Background concentrations were included in the 1-hr NO2 model runs.  Background values are not included in the increment analysis.
9. NAAQS Analysis for Non-PSD Pollutants
The results for criteria pollutants that do not trigger PSD requirements are shown in Table 5.  As shown, the facility will be compliant with all standards.

Table 5: Results of NAAQS for Non-PSD Pollutants
	Pollutant
	Average
	Conc/Dep. (µg/m3)
	Background (µg/m3)
	Total (µg/m3)
	NAAQS

(µg/m3)
	Pass/Fail

	CO
	1-Hr
	4,073
	4,351
	8,424
	40,000
	Pass

	CO
	8-Hr
	1,138
	2,634
	3,772
	10,000
	Pass

	PM10
	24-Hr
	1.9
	54
	55.9
	150
	Pass

	PM10
	Annual
	0.1
	22.6
	22.7
	50
	Pass

	PM2.5
	24-Hr
	1.9
	15
	16.9
	35
	Pass

	PM2.5
	Annual
	0.1
	6.8
	6.9
	15
	Pass

	SOx
	1-Hr
	11.3
	25.9
	37.2
	196
	Pass

	SOx
	24-Hr
	1.2
	10.3
	11.5
	365
	Pass

	SOx
	3-Hr
	5.7
	36.2
	41.9
	1300
	Pass

	SOx
	Annual
	0.3
	2.6
	2.9
	80
	Pass


C. Class I Area Impact Analysis
1. Background

Federal Class I areas are defined in the Clean Air Act as national parks over 6,000 acres and wilderness areas and memorial parks over 5,000 acres that were established as of 1977.  The PSD permitting program requires that an air quality impact analysis be performed to ensure that the predicted pollutant levels in Class I areas do not exceed the NAAQS or PSD increments.  Moreover, it requires that an Air Quality Related Value (AQRV) impact analysis be performed to ensure that the Class I area resources (i.e. visibility, flora, fauna, etc.) are not adversely affected by the proposed emissions.  For this project, the AQRVs of concern include visibility and nitrogen deposition.  

There are 10 Class I areas located within 300 km of the project site.  All Class I areas with the exception of the Chiricahua National Monument and portions of the Chricahua Wilderness Area are located in excess of 50 km from the project site.
2. Significant Impact Analysis for Class I Areas

A near-field analysis for the Chiricahua National Monument and portions of the Chiricahua Wilderness Area (within 50 km from the project site) was conducted with AERMOD.  The meteorological data sets used were identical to those used for the Class II area impacts analysis.  The receptors for Class I areas were provided by the National Parks Service.  The maximum 24-hour averaging emission rates of NOX were modeled with the Tier 2 Ambient Ratio Method.  The model results were compared to the annual PSD significant impact level of NO2 for Class I areas, 0.10 µg/m3 (Table 6).  As shown, the proposed project has an insignificant impact on the ambient air within Class I areas and therefore no further evaluation is needed.  Since the modeled concentration with AERMOD were shown to be insignificant and decreased with distance from the source, the impacts of the proposed project on the Class I areas beyond 50 km will also be insignificant.

Table 6: Results of Significant Impact Analysis for Class I Areas
	Pollutant
	Averaging Time
	Maximum Modeled Impact (µg/m3)
	PSD Class I Significant Impact Levels (µg/m3)

	NO2
	Annual
	0.016
	0.10


3. AQRV Analysis for Class I Areas
a. Initial Screening  

The Federal Land Manager’s (FLM) Q/D method was applied for the proposed source greater than 50 km from a Class I area to determine whether or not any further AQRV analysis is necessary. Q is the combined emissions increase in tons per year from the proposed source of sulfur dioxide (SO2), oxides of nitrogen (NOX), and particulate matter less than 10 microns (PM10) based on 24-hour maximum allowable emissions (which are annualized), and D is the nearest distance to a Class I area in kilometers (km) from the source.  For this project there is no increase in the 24 hour maximum emissions, and as such, Q is equal to zero.  As a result, no AQRV adverse impacts are expected at the Class I areas located further than 50 km from the project site.  As presented below, near-field AQRV analyses were conducted for the Class I areas located within 50 km from the project site (i.e., the Chiricahua National Monument and portions of the Chiricahua Wilderness Area).
b. Near-field Visibility Analysis:  
The EPA’s VISCREEN model was used to determine if the proposed project could adversely impact visibility at the either the Chiricahua Wilderness Area or the Chiricahua National Monument.   As the FLMs recommended screening model for near-field plume visual impact analysis,  VISCREEN  calculates hourly estimates of changes in visibility, as characterized by the change in the color difference index (ΔE) and plume contrast (C), with respect to natural conditions.  These estimates are then compared with the thresholds (ΔE =2.0; C=0.05).  For the proposed project, VISCREEN was applied in two successive levels of screening (Level-1 and Level-2).  In the Level-1 screening analysis, the absolute worst case meteorological conditions (a wind speed of 1 m/s and F-Stability criteria) were used.  The predicted ΔEs were found to exceed the threshold of 2.0.   Therefore, a Level-2 screening analysis was conducted by utilizing more realistic worst-case plume dispersion conditions.  The results of the Level-2 screening analysis demonstrate that the emissions from the proposed project will not cause a plume with any hourly estimates of ΔE greater than or equal to 2.0, or the absolute value of the contrast values (|C|) greater than or equal to 0.05 (Table 7). For this reason, no further near field visibility analyses are needed.
Table 7: Results of Level-2 Visibility Impact Analysis for Class I Areas
	Viewing Background
	Theta (degrees)
	Azimuth  (degrees)
	Distance (km)
	 Alpha (degrees)
	Delta E
	Green Contrast

	
	
	
	
	
	Criterion
	Plume
	Criterion
	Plume

	Chiricahua Wilderness Area

	SKY
	10
	154
	50.0
	15
	2.00
	1.48
	0.05
	-0.007

	SKY
	140
	154
	50.0
	15
	2.00
	1.13
	0.05
	-0.010

	TERRAIN
	10
	84
	29.2
	84
	2.00
	0.26
	0.05
	0.001

	TERRAIN
	140
	84
	29.2
	84
	2.00
	0.18
	0.05
	0.000

	Chiricahua National Monument

	SKY
	10
	140.
	36.8
	28
	2.00
	0.68
	0.05
	-0.002

	SKY
	140
	140.
	36.8
	28
	2.00
	0.53
	0.05
	-0.004

	TERRAIN
	10
	84.
	27.4
	84
	2.00
	0.15
	0.05
	0.001

	TERRAIN
	140
	84.
	27.4
	84
	2.00
	0.10
	0.05
	0.000


c. Near-Field Nitrogen Deposition Analysis:   
According to FLM’s Air Quality Related Values Work Group (FLAG) Phase I Report (2010), the deposition modeling “should be done in accordance with recommendations developed by the Interagency Work Group on Air Quality Modeling (IWAQM) Phase 2”.  However, IWAQM Phase 2 provides recommendations for modeling long-range transport impacts, but contains no specific guidance on the near-field deposition analysis.  
Without specific guidance on the near field deposition analysis in the 2010 FLAG or IWAQM Phase 2 Report, the near-field deposition AQRV analysis was performed using AERMOD, following the Screening Methodology for Calculating Acid Neutralizing Capacity (ANC) Change to High Elevation Lakes (USDA Forest Service 2000).  
A conservative screening methodology was conducted assuming all NOX is converted to NO2 and then deposited as N with an annual deposition rate of nitrogen (N) calculated using a deposition velocity of 0.05 m/s for nitric acid.  This is a conservative approach because nitric acid deposits much more rapidly than other N species.  As part of a PSD application for the Russell City Energy Project
, CH2MHILL conducted an analysis to evaluate patterns of nitrogen depositional increases using both AERMOD and CALPUFF. In similar fashion to the EPNG analysis, CH2MHILL assumes that all NOX is converted into NO2 in the AERMOD analysis.  The results of the study demonstrate that AERMOD produced depositional estimates on average ten times higher than CALPUFF.  As part of the Section 7 Endangered Species Act (ESA) consultation between the Sacramento Office of the Fish and Wildlife Service (FWS) and EPA Region 9, the FWS concurred that both CALPUFF and AERMOD result in overestimations, with AERMOD producing results with the highest values for nitrogen deposition.  
For this project, the total N deposition estimated by AERMOD was 0.002 kg/ha/year, below the Deposition Analysis Threshold (DAT) of 0.005 kg/ha/year.  
VIII. ADDITIONAL IMPACTS ANALYSIS

An additional impacts analysis was conducted to determine potential impacts of air pollution on soils, vegetation, and visibility caused by any increase in emissions of any regulated pollutant from the source or modification under review, and from associated growth.  
The modeling analysis presented in Section VII of this document demonstrate that there will be no exceedances of the National Ambient Air Quality Standards (NAAQS) in the vicinity of the EPNG Willcox facility.  Since the NAAQS were designed to protect vegetation from adverse effects of air pollution, the project will not impair or adversely affect any areas of commercial or aesthetic value in the vicinity of the facility.  The maximum modeled impact of each pollutant was used as an index for determining the potential for adverse environmental effects.

A growth analysis was conducted to quantify the associated industrial, commercial, and residential growth that will occur in the area due to the project, and the corresponding emissions associated with the growth.  The project will not impact population growth in the Cochise County Arizona.  The labor force in Cochise County is approximately 65,000.  The current unemployment rate is 8.5%.  Additional labor for construction at the station will be required for time period of 3-6 months during the construction phase of the project.  Some additional labor may be drawn from the existing labor force.  In addition, there will be no additional full-time jobs created as a result of the project.  In addition, no new commercial, industrial, or residential development that could adversely affect air quality as a result of the project is expected.  Therefore, the effect on air quality from the incremental growth will be insignificant.
A separate visibility impacts analysis was conducted with consideration given to Class I areas.  The results of this analysis are also resented in Section VII.  Visibility impacts from the facility were evaluated and determined not to be adverse.  

Based on the findings of the soils, vegetation, visibility and growth analysis, no adverse environmental impacts will result from the proposed project at the EPNG Willcox facility.

IX. LIST OF ABBREVIATIONS
A.A.C.
Arizona Administrative Code

ADEQ
Arizona Department of Environmental Quality

ANC
Acid Neutralizing Capacity
AQIA
Air Quality Impacts Analysis
AQRVs
Air Quality Related Values
AZMET
Arizona Meteorological Network 
BACT
Best Available Control Technology

Btu
British Thermal Unit

CAM
Compliance Assurance Monitoring

CEMS
Continuous Emission Monitoring systems

CERMS
Continuous Emission Rate Monitoring System
CFR
Code of Federal Regulations

CO
Carbon Monoxide

CO2e
Carbon Dioxide Equivalent
COMS
Continuous Opacity Monitoring System 

EPA 
Environmental Protection Agency

EPNG
El Paso Natural Gas Company
ESA 
Endangered Species Act
FLM
Federal Land Manager
GHGs
Greenhouse Gasses
HAPs
Hazardous Air Pollutants

HCL
Hydrochloric Acid

NAAQS
National Ambient Air Quality Standards
NESHAP
National Emission Standards for Hazardous Air Pollutants

NO2
Nitrogen Oxide

NSR
New Source Review

NSPS
New Source Performance Standards

NWS
National Weather Service
PM
Particulate Matter

PM10
Particulate Matter Less Than 10 Microns

PSD
Prevention of Significant Deterioration
PTE
Potential to Emit

SIA
Significant Impact Area
SIL
Significant Impact Levals
SO2
Sulfur Dioxide

tph
Tons per Hour

USDA
United States Department of Agriculture

VOC
Volatile Organic Compound
� Russell City Energy Center.  Nitrogen Deposition at East Bay Regional Parks.  Technical Memorandum prepared for Calpine Corporation by CH2MHILL, Feb.24, 2009.
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