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Draft Summary of the Analysis of the Emissions Reported in the 

1999 NEI for Stage I and II Operations at Gasoline Service Stations (Draft v2.0)

PES Project I561.004

1.0
INTRODUCTION


The draft 1999 National Emission Inventory (NEI) (draft v2.0) contains area and point source emission estimates for evaporative emissions resulting from the loading of gasoline at service stations.  The emission estimates in the NEI are a mixture of data supplied by EPA as well as State and/or local air pollution control agencies.  As a result, it is probable that the service station emission estimates in the 1999 NEI are based on inconsistent methodologies and assumptions.


This project had a two-fold goal: to analyze the emissions estimates in the 1999 NEI from service station operations, and to develop a methodology for estimating service station emissions on a State and county level for the entire U.S.  State- and county-level emissions comparisons were developed to show the differences between emissions listed in the 1999 NEI and emission estimates developed for this project. 


This document summarizes PES’ analysis of the 1999 Area and Point Source NEI for service stations that dispense gasoline.  The analysis consisted of reviewing and summarizing the reported gasoline throughputs, emission factors, and emissions by State and Source Classification Code (SCC).  The reported data was reviewed for completeness and accuracy using the quality assurance (QA) checks described in this document.  Based on the results of the QA checks, PES summarized its conclusion and provided recommendations for improving the quality of the data. 

Also discussed is PES’ approach for developing a consistent methodology for estimating VOC and HAP emissions from service station operations.  A comparison of the emissions calculated by PES and those reported in the NEI are also provided.  This effort included obtaining 1999 gasoline consumption data, allocating state-level gasoline consumption to the county level, reviewing State and local air regulations for control requirements, and developing county-level emission estimates resulting from gasoline loading and unloading operations at service stations.  

For this effort, PES calculated emissions occurring from gasoline transfers into the service station’s underground storage tanks (i.e., Stage I emissions) and emissions occurring from automobile refueling (i.e., Stage II emissions).  


Note:  “Stage II” refers to vehicle refueling operations at service stations (includes both displacement losses occurring during refueling as well as spillage losses).

2.0
REVIEW OF THE 1999 AREA & POINT SOURCE NEI


2.1
Review of the Source Classification Code(s) (SCC) 


PES reviewed SCCs associated with Stage I and Stage II operations at gasoline service stations as well as underground breathing and emptying losses at gasoline service stations.  The 28 SCC’s that PES reviewed are summarized in Table 1.  


PES did not consider SCCs that were not specifically associated with gasoline operations at service stations.  For example, PES did not consider the SCC’s 40400401 through 40400406 because they were listed as “non-refinery” sources and were not specific to service stations.  Similarly, PES did not consider SCC’s like 250107000 and 2501070050 because they were associated with non-gasoline products (i.e., diesel).  Note that the Point Source NEI has SCCs that distinguish between “retail ” and “fleet” refueling operations.  Both types of operations were included in the analysis of the Point Source NEI.


Note:  “Retail” refueling operations refer to private vehicle refueling at retail service stations.  “Fleet" refueling refers to refueling conducted by an owner of a group of vehicles (e.g., a rental car or leasing company).


2.2
Review of Gasoline Throughput 


PES reviewed the gasoline throughput data provided in the NEI.  The gasoline throughput listed in the NEI is summarized in Table 2.  Note that gasoline throughput was available for only eight States in the Area Source NEI and only 15 States in the Point Source NEI.  When reviewing the gasoline throughput data, PES conducted three quality assurance (QA) checks:

1) Are the total reported throughputs reasonable when compared to another data source such as the Department of Energy? 

2) Are the same gasoline throughputs listed in the NEI’s for Stage I, Stage II, and UST breathing and emptying?

3) Were the reported units for gasoline throughput reasonable/consistent?


To conduct QA Check #1, PES compared the gasoline throughputs in the NEI to the 1999 throughputs reported by the U.S. Department of Energy (DOE) on their Website at (http://www.eia.doe.gov/emeu/states/_states.html).  The DOE throughputs are summarized in Table 2 for easy comparison to the throughputs listed in the NEI.  As stated earlier, the NEI did not list gasoline throughput for most states.  For States that listed gasoline throughput, some were comparable to the DOE values (e.g., Missouri and Maryland [Area Source NEI]) and others were significantly different to the DOE values (e.g., Maine and Delaware [Area Source NEI]).


To conduct QA Check #2, PES compared the NEI gasoline throughputs for Stage I, Stage II, and underground storage tank breathing & emptying (B&E) losses.  PES assumed that throughputs associated with each type of operation should be the same for a given state (i.e., the amount of gasoline unloaded into a service station’s UST should be approximately equal to the amount of gasoline loaded into the vehicle from the UST).  Similarly, PES assumed that the amount of gasoline contributing to UST B&E emissions should be equal to the amount of gasoline loaded into the UST from Stage I processes.  For example as shown in Table 2, Missouri lists the same gasoline throughput (3,073,876,000 gallons) for its Stage I, Stage II, and UST operations in the Area Source NEI.  Similarly, Maryland listed approximately the same throughput amounts for its Stage I, Stage II, and UST operations in the Area Source NEI.  However, note the large difference in gasoline throughput for Colorado’s Stage I and II operations in the Point Source Inventory.  Similarly, note the large difference in gasoline throughput amounts for South Carolina’s Stage I, Stage II, and UST operations.  Also note that Massachusetts and Maine reported Stage I gasoline throughputs but no Stage II gasoline throughputs.  More detailed tables showing reported gasoline throughputs are located in Appendix A (Tables A-1 and A-2).


To conduct QA Check #3, PES reviewed the NEI for gasoline throughput units.  Similar to gasoline throughput, few throughput units were listed in the NEI.  For those were listed, most were reported in units of 1,000 gallons (“E3GAL”) or gallons (“GAL”).  However, in the Area Source NEI, throughput units listed for South Carolina varied widely for the same SCC (e.g., Thousand Gallons, Thousand Tons, Million Cubic Feet, Million Gallons, Gallons, and Pounds).  


Note:  Throughput discrepancies do not necessarily indicate that the emissions values are incorrect, since many of the listed emissions are apparently not based on the listed throughputs.


2.3
Review of VOC Emission Factors


PES queried the NEI to for VOC emission factors listed for the various service station operations.  Similar to throughput, the field for VOC emission factors did not contain a value.   When reviewing the emission factors, PES conducted two quality assurance (QA) checks:

4) Are the reported emission factors reasonable? 

5) Were the reported emission factor units reasonable and consistent?


To conduct QA Check # 4, PES queried and summarized the emission factors reported in the NEI in Table 3.  Note that Table 3 is arranged by type of loading or process to allow for easy comparison between similar emission factors in the Area and Point Source NEI.  


One method used to QA the reported emission factors was to compare emission factors for similar processes.  For example SCC 2501060053 (Area Source NEI) and SCCs 40600306 and 40600706 (Point Source NEI) represent Stage I balanced/submerged fill operations.  Note that the VOC emission factor listed in the Area Source NEI for Stage I balanced/submerged fill operations 0.3 lbs/103 gallons loaded.  However, the Point Source NEI lists emission factors for balanced/submerged fill as high as 2,000 lbs/103 gallons loaded.  Such a large difference in the value of the emission factors is not reasonable.  PES suspects that these extremely high emission factors are reporting errors.


Another method used to QA the NEI data was to compare the listed emission factors to the EPA average factors (see Table 5.2-7 of EPA’s AP-42 Manual) which are also listed in Table 3.  Generally, the emission factors listed in the Area Source NEI appear reasonable when compared to the average EPA factors (Some variability is expected due to differences in gasoline RVP and temperature).  However, the emission factors listed in the Point Source NEI varies by several orders of magnitude when compared to the EPA average factors (e.g., 0.01 – 2000 lbs/ 103 gallons for SCC 40600306) and appear to be in error.  For example in the Point Source NEI, spillage emission factors for SCC 40600402 range from 0.01 – 2000 lbs/103 gallons loaded.  Assuming gasoline weighs 5.6 lbs/gallon (Table 7.1-2, AP-42, September 1997), a spillage loss of 2,000 lbs/103 gallons loaded is approximately equivalent to 357 gallons/103 gallons loaded (approximately 1/3 liquid loss due to spillage.)  Note that the EPA average factor for spillage is 0.7 lbs/103 gallons loaded.


To conduct QA Check #5, PES queried the NEI data for emission factor units.  There were few emission factor units listed in the NEI.  Table 3 summarizes the VOC emission factor units listed in the NEI.  Although most of the emission factors were listed in units of “lbs/ 103 gallons”, there were erroneous emission factor units such as “103 gal/ton” and “Each/ton”.


2.4
Review of VOC Emissions


PES reviewed the NEI to determine the VOC emissions listed for the various service station operations.  Table 4 provides a summary of the VOC emissions listed in the NEI.  Tables A-3 and A-4 provide a more detailed summary of the emission reported in the NEI by State and SCC.  As shown in Table 4, the combined VOC emissions from the NEI are 814,791 tons.  The majority (98.4%) of the emissions are listed in the Area Source NEI.  Only 1.65% of the total emissions were listed in the Point Source NEI.  Because most, if not all, service stations are considered area sources, it appears reasonable that the majority of the emissions were listed in the Area Source NEI.  Also note that in the Point Source NEI, only 53.79 tons of VOC emissions were listed for “fleet operations” representing less than 0.1% of the emissions in the Point Source NEI.

When reviewing the emissions listed in the NEI, PES conducted four quality assurance (QA) checks:

6) For a given state, are emissions listed in the Area and/or Point Source NEI?

7) Are Stage I, Stage II, and UST B&E emissions listed for each state?

8) Were emissions associated with SCC’s for nonspecific processes (e.g., “Stage I Total”) or with SCC’s for specific processes (e.g.,  “controlled” or “uncontrolled”)?  

9) Did states with Stage I and Stage II controls list emissions with the appropriate SCC?  For example, do States’ with Stage II controls list emissions using a SCC for controlled Stage II?


For QA Check #6, PES queried the NEI database and noted that there were no emission records for Alaska, Hawaii and Oregon in the Area or Point Source NEI.


PES conducted QA Check #7 using the Tables A-3 (Area Source NEI) and A-4 (Point Source NEI).  PES assumed that Stage I, Stage II, and UST breathing and emptying emissions should appear in the NEI for all states.  For example in the Area Source NEI, several states (e.g., Alabama, Arizona, Iowa, and Kansas) listed Stage I - Total, Stage II – Total, and UST B&E emissions.  Similarly, Delaware and Pennsylvania listed Stage I (controlled), Stage II, and UST B&E emissions.  However, California listed Stage II and UST B&E emissions but did not list Stage I emissions.  New York listed Stage I evaporative emissions but did not report any Stage II evaporative emissions or UST B&E emissions.  Similar observations were made in the Point Source NEI.


Note:  Theoretically a State would not have any breathing and emptying emissions from UST’s if they required Stage II controls on every service station because Stage II controls effectively maintains a saturated vapor space in the UST preventing additional evaporation of gasoline during nonloading periods.  However, Stage II is typically implemented at stations exceeding some throughput threshold (e.g., 10,000 gal/month); therefore, stations operating below the threshold would presumably not use Stage II, and would have UST breathing and emptying emissions.  


PES made the following assumptions when conducting QA Check #8 (refer to Tables A-3 and A-4):  

· Emissions associated with the Area Source SCC “250106000” (Service Station/Total: All Gasoline/All Processes) should include all Stage I, Stage II, and UST B&E emissions.  PES also assumed that emissions listed with this SCC would not be listed under any other Area Source SCC listed in Table 1.  (Note that this was not the case for Georgia, Missouri, and Ohio). 

· Emissions associated with the Area Source SCC “2501060050” (Service Station/Stage 1: Total) should include emissions associated with submerged fill, splash fill, and submerged/balanced filling operations.  PES assumed that if 2501060050 was used to list emissions for a State, then emissions would not be listed using 2501060051, 2501060052, and 2501060053.  (Note that Florida, Kentucky, Louisiana, Michigan, and West Virginia did not pass this QA check).

· Emissions associated with the Area Source SCC “2501060100” (Service Station/Stage 2: Total) should include emissions associated with uncontrolled and controlled Stage II processes as well as spillage processes. PES also assumed that if a State listed emissions with this SCC, that it would not list emissions using 2501060101, 2501060102, and 2501060103.  (Note that Louisiana, Maine, Virginia, and West Virginia did not pass this QA check).

· UST B&E emissions should either be listed using Area Source SCC “250160200” (Underground Tank: Total) or 2501060201 (Underground Tank: Breathing and Emptying), but not both.  (Note that Alabama, Georgia and Michigan did not pass this QA check). 

· Emissions associated with the Point Source SCC “40600305” (Stage I/Unloading) should include emissions associated with splash filling, submerged filling (controlled and uncontrolled), and UST B&E.  PES assumed that if a state listed emissions with this SCC that it should not report emissions using 40600301, 4060302, and 40600306.  (Note that Colorado did not pass this QA check).  

· Emissions associated with the Point Source SCC “40600399” (Stage I/Not Classified) should include emissions associated with all splash filling, submerged filling (controlled and uncontrolled) and UST B&E.  PES assumed that if a state listed emissions with this SCC that it should not report emissions using 40600301, 40600302, 40600305, 40600306, and 40600307.  (Note that Colorado, Kentucky, Louisiana, and Ohio did not pass this QA check.)

· Emissions associated with the Point Source SCC “40600499” (Stage II/Not Classified) should include emissions associated with Stage II displacement (controlled and uncontrolled) and liquid losses.  PES assumed that if a state listed emissions with this SCC that it should not report emissions using 40600401, 40600402, and 40600403.  (Note that California, Louisiana, Pennsylvania, and Washington did not pass this QA check.)


PES conducted QA Check #9 using the Tables A-3 (Area NEI) and A-4 (Point NEI) as well as Table B-1, which summarize those counties where Stage I and Stage II controls are required.  For example in the Area Source NEI, Delaware listed emissions associated only with Stage I submerged loading operations (SCC 2501060051); however, the regulatory analysis indicated that vapor balancing is also required in Delaware; therefore, Delaware’s Stage I emissions should be associated with balanced submerged loading (SCC 2501060053) instead of submerged.  Similarly, Delaware listed only Stage II uncontrolled emissions (SCC 2501060101).  However Delaware requires Stage II controls statewide so there should be some emissions associated with controlled Stage II operations (SCC 2501060102).  Note that this QA check could not be applied to those states, which opted to report emissions using SCC’s for “Stage I Total” and “Stage II Total.” 

3.0 METHODOLOGY FOR CALCULATING INDEPENDENT 

EMISSIONS ESTIMATES


3.1
General


Provided below is a discussion PES’ approach for developing a consistent methodology for estimating VOC and HAP emissions from Stage I and Stage II service station operations for comparison to values reported in the NEI’s.  This effort included obtaining 1999 gasoline consumption data, allocating state-level gasoline consumption to the county level, reviewing state and local air regulations for Stage I and Stage II requirements, and developing county-specific emission estimates occurring from gasoline loading and unloading operations at service stations.  The methodology used to calculate emissions from the following operations are discussed later in this document:

· Uncontrolled Stage I (UST filling) loading operations (e.g., splash fill)

· Controlled Stage I loading operations (e.g., submerged fill and/or vapor balancing)

· Uncontrolled Stage II vehicle refueling operations (including spillage emissions)

· Controlled Stage II refueling operations (including spillage emissions)

· UST breathing and emptying operations.


3.2
Gasoline Throughput Data


For this effort, PES used 1999 state gasoline sales information provided on the U.S. Department of Energy’s (DOE) Website (http://www.eia.doe.gov/emeu/states/_states.html).  DOE provided monthly sales estimates (“1,000 gallon per day”) for regular, mid-grade, and premium gasoline.  To calculate monthly throughput estimates for each state, PES multiplied the daily estimates for each gasoline type for each month by the number of days in the month.  The annual DOE gasoline throughputs are summarized in Table 2 by state.  Note that DOE estimates that approximately 131 billion gallons of gasoline were dispensed nationwide in 1999. 

Note:  PES used the monthly gasoline throughputs to calculate monthly emissions for each State in order to consider the effects of seasonal changes in temperature and RVP.  


3.3
County Allocation of Gasoline Throughput


PES considered several options for allocating the State-level gasoline sales data to the county level.  Such options included county population, vehicle miles traveled, and service station sales.  Each of these options is discussed below.  

3.3.1 County Population


One methodology considered for allocating State-level gasoline sales to the county level was based on county population.  PES obtained 1999 county population estimates from the U.S. Bureau of Census (http://eire.census.gov/popest/archives/county/co_99_1.php).  Using this methodology, a county comprising 5% of its State’s population would consume 5% of the State’s gasoline consumption.  Although a simple methodology, this methodology may overestimate gasoline consumption in areas that have high populations that use mass transit.  It may also not account for more rural areas where lower populations may travel greater distances and consume more gasoline per capita.  Due to these limitations, county population was not selected as the general methodology for allocating State-level gasoline consumption to the county level.


3.3.2
Vehicle Miles Traveled (VMT)

Another methodology considered for allocating State-level gasoline sales to the county level was based on VMT.  The Highway Performance Monitoring System (HPMS) was investigated as a source of county-level VMT.  The Federal Highway Administration’s Department of Transportation produces HPMS.  It contains data (including VMT) on various types of public roads in the US.  HPMS contains more detailed data on large arterial connector roads and area-wide summary information for urbanized, small urban, and rural areas.  PES contacted the Office of Highway Policy Information (OHPI) to determine if county- level VMT data were available.  OHPI indicated that HPMS contains detailed VMT data for only major highways; however, total county-level VMT was not available in HPMS.  VMT can be easily calculated for 7 of the 12 highway types by multiplying the length of roadway and annual average daily traffic (AADT) provided in HPMS.  However for the other 5 highway types, HPMS does not provide AADT, therefore VMT cannot be calculated.  


PES also reviewed the document entitled “Documentation for the Draft 1999 National Emissions Inventory for Criteria Air Pollutants – Onroad Sources”, dated October 2001.  The document describes the methodology used for developing criteria emission estimates for onroad vehicles (e.g., cars, trucks, motorcycles, etc.) using the MOBILE model.  The methodology required that VMT be estimated for each county.  For that study, county-level VMT was calculated based on interstate highway mileage for rural interstates.  County-level VMT for other roadway types was based on county population.  The VMT in MOBILE was consequently not used to allocate gasoline consumption because VMT for almost half of the roadway types was allocated to the county level based on population.


Note:  Delaware, Maryland, and Washington provided PES county-level VMT.  PES used the VMT data provided by these States for allocating their State-Level gasoline consumption to the county level.  


3.3.3
Service Station Sales

Another methodology considered for allocating State-level gasoline sales to the county level was based on service station sales.  The U.S Census Bureau publishes a national Economic Census every 5 years.  The last Economic Census was published for calendar year 1997 and provides detailed statistics for various sectors such as the Retail Trade Sector, which includes sales data from gasoline service stations.  The Economic Census data for the gasoline service station subsector was available at the county level.  This data was queried using the Census Bureau’s American FactFinder at http://factfinder.census.gov.  Using the American FactFinder, PES queried and downloaded 1997 county- level sales data for the gasoline service station subsector.  It is important to note that the sales data included not only gasoline sales but also revenue from the sales of other fuels (e.g., diesel fuel and gasohol), sales from convenience store items, sales from automotive repair services, etc.  PES contacted an analyst at American FactFinder to determine if the Economic Census data could be queried for only gasoline sales data by county.  According to the analyst, sales data for only gasoline was available at Metropolitan Statistical Areas (MSA) level, but not at the county level. 


It is also important to note that 1997 Census of Retail Trade did not disclose service station sales data for approximately 6 percent of the counties in the U.S.  These counties had only a few service stations and the Census Bureau withheld their sales information to avoid disclosing sales data about individual service stations or companies.  However, in most cases, complete sales data for each State was available at the State level, therefore PES subtracted the sum of the county-level sales data from the State-level sales data to determine the sales not reported for those few counties.  The calculated undisclosed sales were allocated to the counties according to their population.  This methodology was selected to allocate the State-level gasoline sales to the county level for all States except Delaware, Maryland, and Washington.

Note:  The general consensus from the Area Source EIIP committee was that allocating gasoline consumption based on VMT was the preferred methodology.  However county-level data was not readily available for all States.  Delaware, Maryland, and Washington provided PES with county-level VMT data.  PES allocated State-level gasoline consumption using VMT and service station sales (see Section 3.3.3).  PES compared the two methodologies and found that they provided similar results. As a result, service station sales was used to allocate the State-level gasoline consumption to the county level.

3.4
VOC Emission Factors/Methodology


3.4.1
Stage I Loading Operations


PES calculated uncontrolled loading loss emissions resulting from Stage I operations using the methodology outlined in Section 5.2 (dated January 1995) of EPA’s AP-42.  Specifically, PES used the following equation:
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where:

LL
=
Loading loss (uncontrolled), pounds per 1000 gallons (lb/103 gal) of liquid loaded

S
=
A saturation factor (see Table below)

P
=
True Vapor pressure of liquid loaded, pounds per square inch absolute (psia) (calculated using Figure 7.1-14b of AP-42 (dated September 1997))

M
=
Molecular weight of vapors, pounds per pound-mole (lb/lb-mole)

T
=
Temperature of bulk liquid loaded, (R ((F + 460)

The assumptions and or values used for the variables in the above equation are discussed below.



Saturation Factor (S) - As discussed in EPA’s AP-42, the saturation factor, S, represents the expelled vapors fractional approach to saturation and accounts for the variations observed in emission rates from the different unloading and loading methods.  Section 5.2 of AP-42 provides suggested saturation factors for the various cargo tank loading methods.  The following saturation factors are listed in EPA’s AP-42 and were used by PES to calculate loading loss emissions:

Mode of Operation
S Factor

Submerged loading with no vapor balance
0.6

Submerged loading with vapor balance
1.00

Splash loading no vapor balance
1.45


Note:
There is not an SCC for splash loading with vapor balance.  Consequently, PES assumed that all splash loading operations were uncontrolled (i.e., not equipped with vapor balancing).  Also, PES assumed that where vapor balancing was required that submerged fill was also present (S=1.00).  



True Vapor Pressure (P) - PES used the formula in Figure 7.1-14b (dated September 1997) of AP-42 to calculate the true vapor pressure of the gasoline.  The formula is as follows:
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where:



P
=
Stock true vapor pressure, in pounds per square inch absolute.



T
=
Stock temperature, in degrees Fahrenheit (assumed the same as bulk liquid temperature described below).



RVP
=
Reid vapor pressure, in pounds per square inch (Note: RVP is a standard industry measure of fuel volatility and represents the vapor pressure of the fuel at 100(F [Source:  Section 3.2.1.2, Gasoline Distribution Industry (Stage I) – Background Information for Proposed Standards,  EPA-453/R-94-002a, January 1994].  PES used the same monthly RVP values which were used to calculate the 1999 onroad emission estimates using the MOBILE 6 model.)



S
=
Slope of the ASTM distillation curve at 10 percent evaporated, in degrees Fahrenheit per percent.  PES assumed that S = 3.0 for gasoline per Figure 7.1-14a of AP-42)


Molecular Weight (M) - For molecular weight, PES referred to Table 7.1-2 of AP-42.  As shown in the table, molecular weight of gasoline varies from 62-68 lb/lb-mole depending on the RVP of the gasoline.  For the purposes of estimating molecular weight, PES used the same RVP values used to calculate 1999 onroad emission estimates using the MOBILE 6 model.


Bulk Liquid Temperature (T) - PES searched for recent data documenting bulk liquid temperatures in underground storage tanks.  Texas provided temperature data for a few cities.  Radian Corporation conducted a more comprehensive study in 1976 for the American Petroleum Institute.  The report from that study entitled “Summary and Analysis of Data from Gasoline Temperature Survey conducted at Service Station by the American Petroleum Institute” provided gasoline fuel temperature data collected from 56 service stations across the U.S. during all seasons of the year.  The data was arranged by six arbitrarily defined regions and is summarized in Table C-1.  PES used this data as the basis for its Stage I calculations.  Note in Table C-1 that there were some gaps in the temperature data (e.g., Region 4’s January data).  In such cases, PES added reasonable temperature values to fill in the gaps.  There were also a few instances where the API data did not appear reasonable (e.g., Region 2’s, April data).  As a result, PES adjusted some of the data as shown in Table C-1. 


Stage I Control Efficiency - Stage I loading losses can be controlled using a vapor balance system (i.e., a hose that allows gasoline vapors from the UST to be displaced back to the cargo tank during UST loading operations.).  Most State regulations require that the vapor balancing system be 90-95% efficient in controlling this vapor transfer process.  To account for controlled Stage I loading, PES multiplied the uncontrolled loading losses calculated using the equation above by the overall reduction efficiency term:
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where,

Control Efficiency is the efficiency specified in the respective State regulation (typically 90 or 95%).


3.4.2
Stage II Loading Operations


PES’ subcontractor, PECHAN, used the MOBILE 6 model to calculate refueling emission factors which represented refueling emissions occurring from both displacement and spillage.  The general methodology used to calculate Stage II emissions using MOBILE is described below. 

· Approximately 160 MOBILE input files were developed to represent controlled and uncontrolled refueling scenarios for all counties in the U.S.  Corresponding output files were generated which provided monthly emission factors (grams VOC/mile) as well as fuel economy (miles per gallon) and VMT mix for 14 different gasoline vehicle types (e.g., LDGV, LDGT, and HDGV).  The same monthly temperature and RVP data was included in the input files as was used to generate the 1999 onroad emission estimates.
· For each vehicle type, the monthly emission factor was multiplied by the fuel economy to convert the emission factor to “grams VOC/ gallon”.

grams/mile  x  mile/gallon  =  grams VOC /gallon

· The VMT mix for the 14 vehicle types was used to calculate a single weighted monthly emission factor  (grams VOC/gallon)

· The weighted emission factor was converted to lbs/1000 gallons

grams VOC/gallon  x  lb/453.59 grams  x  1000/1000 = lbs VOC/1000 gallons

· The spillage emission factor (0.68 lbs VOC/1000 gallons) was subtracted from the weighted emission factor to calculate the controlled or uncontrolled Stage II displacement emission factor. 

Note:  MOBILE assumes a constant spillage factor of approximately 0.31 grams VOC/gallon which is equivalent to 0.68 lbs VOC/1000 gallons

· The monthly Stage II displacement and spillage emission factors were multiplied by the monthly county throughput (1000gallons) to estimate VOC emissions.

Emission factor (lbs VOC/1000 gallons)  x  Throughput (1000 gallons)

Note:  For the States with both uncontrolled and controlled Stage II operations, PES used controlled and uncontrolled emission factors and throughputs to calculate emissions.


3.4.3
UST Breathing & Emptying Operations


To estimate UST B&E emissions, PES evaluated two options.  One option was to use the 

factor of 1.0 lb/1000 gal loaded found in Section 5.2 of AP-42.  This factor was used during the development of the Stage I Gasoline Distribution NESHAP (EPA-450/3-94-002a) to calculate baseline emissions.  This factor was also used to estimate baseline emissions in EPA’s Stage II Technical Guidance document (EPA-450/3-91-022a).  Both documents state that the original source for the factor was a November 1963 Journal of the Air Pollution Control Association article about a study by the Los Angeles Air Pollution Control District (LAAPCD).  The documents also cite other studies, which attempted to estimate breathing losses.  The various studies were conducted in the 1970’s and 1980’s and listed UST B&E factors ranging from 0.21 to 2.3 lbs/1000 gal loaded.  


The other option was to assume that USTs have no breathing losses, since the insulation of the earth limits the diurnal temperature changes. This assumption is consistent with Section 7.1 of AP-42, Organic Liquid Storage Tanks (see p. 7.1-11) and with emission results from the TANKS software. 

Note:  There is an inconsistency in AP-42 in the handling of breathing and emptying emissions.  Section 5.2 of AP-42 lists the factor of 1.0 lb/1000 gallons loaded while Section 7.2 (and TANKS) assumes that breathing and emptying emissions from USTs are zero.  In addition, there is an apparent inconsistency in terminology regarding the types of losses from storage tanks.  For example, Table 5.2-7 in AP-42 refers to a “breathing and emptying” factor.  However the text in Section 5.2.2.2 of AP-42 refers only to “breathing” emissions.  Section 7.1.3.1 of AP-42 and TANKS refers to “standing storage losses” and “working losses” when discussing losses from fixed roof tanks (USTs are treated as an underground fixed roof tank).  Standing storage losses (Section 7.1.3.1 of AP-42) and breathing and emptying losses (Section 5.2.2.2 of AP-42) both refer to the tank losses attributable to daily changes in temperature and barometric pressure.  


For this analysis, PES opted to assume that UST B&E emissions are 1.0 lb/1000 gallons loaded.  Using the AP-42 emission factor and the 1999 DOE throughput, nationwide breathing and emptying losses are approximately 66,500 tons of VOC compared to breathing losses reported in the Area Source NEI (47,000 tons of VOC) and in the Point Source NEI (1,300 tons of VOC).


3.5
Regulatory Review


PES reviewed State and local air regulations to identify those states which have Stage I and/or Stage II control requirements.  To assist in its regulatory search, PES used an commercially available online product called ENFLEX (http://www.enflex.com).  ENFLEX’ databases are updated at least monthly so PES had access to the most current air regulations for each State.  The results of the regulatory review are summarized below.


3.5.1
Stage I


PES specifically searched for Stage I regulations to determine control level requirements (e.g., submerged loading and/or vapor balancing requirements), the date such regulations began, and the area and type of facility (e.g., minimum throughput size) requiring Stage I controls.  The results of the Stage I regulation searches are summarized by county in Table B-1.


After researching the regulations, PES concluded that nine states do not have Stage I regulations (i.e., Alaska, Idaho, Iowa, Kansas, Mississippi, Nebraska, South Carolina, South Dakota, and Wyoming).  As a result, PES will assume that these all counties in these states load gasoline using only the “splash fill” method and will use the saturation factor (S) of 1.45 in the calculation of emissions.  


Most of the remaining States have statewide Stage I regulations that require submerged loading and vapor balancing.  PES assumed an S factor of 1.0 for these states when calculating Stage I emissions.  A few states required submerged loading but not vapor balancing (i.e., Arizona, Michigan, Minnesota, Montana, Nevada, North Dakota, and parts of Virginia.  PES assumed an S factor of 0.6 for submerged loading operations, which are not vapor balanced. 


PES assumed that facilities which required submerged loading or vapor balancing (but not both) would opt for installing submerged loading only (S=0.6).  Arizona and Hawaii were the only States, which provided the facility an option of Stage I controls.


Parts of California and Maryland specifically required vapor balancing but not submerged loading.  In this situation, PES assumed that facilities have both submerged fill and vapor balance (S=1.0).  


Regarding the control efficiency of Stage I, states either did not specify a control efficiency, specified 90% control, or specified 95% control.  If a State did not specify the control efficiency for Stage I, PES assumed a control efficiency of 90%.  Otherwise, PES used the control efficiency cited in the regulations (e.g., 90% or 95%).


Also note that for most states, the Stage I controls only apply to facilities that either exceed a throughput limit (e.g., 10,000 gallons per month) or have tanks storing gasoline which exceed a size limit (e.g., 250 gallons).  The impact of such provisions on the emission calculations is discussed in the section entitled “Rule Penetration.”


3.5.2
Stage II


Section 182(b) of the Clean Air Amendment (CAAA) of 1990 requires the installation of Stage II vapor recovery systems in areas that are designated as moderate, serious, severe, and extreme for ozone nonattainment.  As a result, Stage II controls are less prevalent than Stage I controls.  PES specifically searched Stage II regulations for data input needed to run the MOBILE model.  The following information was gathered from the analysis of the Stage II regulations: 

· Counties requiring Stage II controls (i.e., vapor balancing between the UST and vehicle fuel tank),

· Calendar year in which Stage II began,

· Number of years for phase-in of Stage II controls,

· Percent efficiency for light duty gasoline vehicles (LDGV) and light duty gasoline trucks (LDGT), and

· Percent efficiency for heavy duty gasoline vehicles (HDGV).

Note:  LDGV represents passenger cars; LDGT represents pickup trucks, vans and other small trucks that have a gross vehicle weight of 0-8500 lbs; and HDGV represents all vehicles with a gross vehicle weight greater than 8,500 lbs, powered by gasoline.  


Table B-1 summarizes the results of PES’ regulatory search.  Most states require 95% control for Stage II.  State regulations do not distinguish between control efficiencies for LDGV, LDGT, and HDGV. For the purposes of this effort, PES assumed the same Stage II control efficiency for HDGV as is assumed for LDGV. 

As shown in Table B-1, 23 states do not have Stage II requirements (i.e., Alabama, Alaska, Arkansas, Colorado, Hawaii, Idaho, Iowa, Kansas, Michigan, Minnesota, Mississippi, Montana, Nebraska, Nevada, New Mexico, North Carolina, North Dakota, Oklahoma, South Carolina, South Dakota, Utah, West Virginia, and Wyoming).  California, Connecticut, Delaware, Massachusetts, New Jersey, and Vermont require Stage II statewide.  Washington D.C. also has Stage II requirements.  The remaining states require Stage II in only counties or towns designated as ozone nonattainment areas or VOC control areas. 


Similar to the Stage I regulations, most states’ Stage II controls apply to facilities that exceed a throughput limit (e.g., 10,000 gallons per month).  Therefore even if Stage II is required for the entire state, existing service stations which do not exceed the throughput threshold are exempt from Stage II requirements.  PES’ methodology for estimating the impact of such provisions on the emission calculations is discussed in the next section entitled “Rule Penetration.”


3.6
Rule Penetration


Rule penetration can be described as the percent of sources covered by a rule, or in this case, the percent of gasoline throughput covered by a rule.  As stated earlier, most State’s Stage I regulations apply to facilities exceeding a specified throughput or tank size threshold.  For example in Alabama, submerged loading and vapor balancing only apply to facilities in the counties listed whose monthly throughput exceed 4,000s gallons per month and for tanks greater than 3,000 gallons.  Stage II regulations have similar throughput and/or tank size applicability thresholds.  For example, Delaware requires Stage II statewide but only at facilities whose gasoline throughput exceeds 10,000 gallons per month.  As a result, it is reasonable to assume that facilities who do not exceed throughput limit do not have Stage II controls. 


To account for the effects of the throughput thresholds, PES located information regarding the size (or consumption) distribution of retail service stations (see Table 5).  If a State has a 10,000 gallon per month threshold, PES estimates that approximately 91.3% of the throughput is affected by the regulation.  One would expect that less throughput would be affected by a States’ with a higher applicability threshold.  For example, Texas’ Stage II regulations only apply to facilities whose throughput is greater than 100,000 gallons per month.  Using Table 5, the amount of gasoline throughput affected by Texas’ Stage II regulations is 18.8 percent.  

Note:  PES did not have information regarding tank size distribution; therefore the rule penetration for regulations with tank size thresholds (e.g., greater than 250 gallons) was ignored (i.e., PES assumed 100% rule penetration).  


To estimate the portion of fuel that was loaded in a controlled versus uncontrolled scenario, PES multiplied the total gasoline throughput by the percent of throughput expected to be controlled (see Table 5).  For example, Delaware has a 1999 throughput of 438,621,000 gallons (according to DOE) and requires Stage II statewide at facilities with throughputs exceeding 10,000 gallons per month.  According to Table 5, PES estimated that 91.3% of Delaware’s annual throughput is dispensed from stations that have Stage II controls).  PES assumed that the remaining 8.7 percent of Delaware’s 1999 throughput was dispensed at service stations which did not utilize Stage II controls.  


3.7
Hazardous Air Pollutant (HAP) Profiles 


PES estimated HAP emissions from Stage I and Stage II operations based on average HAP contents for normal, reformulated and oxygenated gasoline.  The average HAP contents for these types of gasoline are listed in Table 6. The HAP profiles in Table 6 were obtained from the EPA document entitled “Documentation for the 1999 Base Year Nonpoint Source National Emission Inventory for Hazardous Air Pollutants,” dated September 28, 2001.  The HAP content is expressed as ratios by weight of HAP to total VOC.  PES multiplied the HAP ratios by the estimated VOC emissions to obtain the estimated HAP emitting from Stage I and Stage II operations.  The three types of gasoline are discussed below.

Normal Gasoline – As shown in Table 6, normal gasoline contains seven HAPs.  PES will use the HAP –to-VOC ratio for all Stage I and Stage II emissions generated in counties not using reformulated and/or oxygenated fuels.

Reformulated Gasoline - Section 211(k) of the 1990 Clean Air Act Amendments (CAAA) directs EPA to issue regulations that require some gasoline to be "reformulated" in order to burn cleaner and reduce smog (low-level ozone) and toxic air pollutants.  Reformulated gasoline (RFG) must have at least 2% oxygen by weight.  MTBE (methyl tertiary butyl ether), which is a HAP, and ethanol are the two most common oxygenates used in gasoline.  EPA has implemented the Reformulated Gasoline (RFG) program in two phases.  The Phase I program ran from 1995 through 1999, and the Phase II RFG program (similar to Phase I program) but is designed to further reduce emissions) began in 2000.  The CAAA requires RFG in the most severe ozone non-attainment areas of the country. However, other areas with ozone problems have voluntarily opted into the RFG program.  EPA’s Office of Transportation and Air Quality (OTAQ) provides a list of areas participating in the federal reformulated gasoline program on its Website (http://www.epa.gov/oms/regs/fuels/rfg/rfgarea.pdf).  Table D-1 lists 160 counties from 16 states and the District of Columbia which were modeled using the HAP-to-VOC ratios for RFG. 

Oxygenated Gasoline – The 1990 CAAA also requires an oxygenated fuel program for areas exceeding the federal carbon monoxide (CO) air quality standards.  The oxygenated gasoline program requires that gasoline dispensed in CO nonattainment areas in the winter months meet a minimum oxygen content (2.7% by weight) to reduce the CO emissions from vehicles.  Table D-2 list 59 counties which were modeled using the HAP-to-VOC ratios for oxygenated gasoline as well as the MTBE and ethanol market shares for those counties and the winter months when oxygenated gasoline is used. 

3.8
Calculations

3.8.1 
VOC Calculations.
A was developed using the procedures and assumptions in this document to calculate nationwide VOC emissions resulting from Stage I and Stage II service station operations at both the State and county level.  Twelve spreadsheets (one for each month) was developed using monthly temperature, RVP, and gasoline throughput data.  Each spreadsheet contains all VOC Stage I and Stage II emission estimates for all counties in the U.S. as well a summation of county emission by State.  An additional spreadsheet was added to calculate annual emission estimates by summing the monthly emission estimates.  

3.8.2
HAP Calculations.

PES developed a Microsoft( Access database to calculate HAP emissions.  The database contains a VOC emissions table which contains monthly VOC emissions estimates by county, month, and process as well as the MTBE share (developed from the Stage I VOC Microsoft( Excel workbook (Section 3.8.1)).  The database also contains the HAP profiles for each of the fuel types (Table 6).  A query was developed which multiplies the VOC emissions by the appropriate HAP profile (i.e., normal, reformulated, or oxygenated gasoline).  Except for MTBE, all HAP calculations are simply a multiplication of the VOC emissions by the HAP weight percentage for each pollutant.  MTBE emissions are calculated by multiply VOC emissions by the MTBE weight percentage by the MTBE share.


3.9
Results Compared to NEI


Table E-1 provides a comparison of the Stage I and Stage II VOC emissions calculated by PES using the methodology described above and those emissions reported in the NEI.  In the NEI, many States reported emissions using a “Total” SCC (i.e., Stage I, Stage II, and All Processes).  Based on the regulatory analysis, PES has allocated its emissions to specific uncontrolled and controlled processes.  A county-level comparison of the Stage I and Stage II VOC emissions is provided in a spreadsheet located on the EFIG Website.


Note:  Several States emissions are reported under the "Service Station Total" SCC (250106000) which may include both Stage I and Stage II emissions. As a result, the emissions reported using SCC 250106000 are not listed in Table E-1.  The States reporting under 250106000 are Georgia (5,009 tons), Maryland (994 tons), Missouri (472 tons), Ohio (11,977 tons), and Washington (3,252 tons).

4.0

CONCLUSIONS/RECOMMENDATIONS


Based on the analysis/QA of the Area and Point Source NEI for gasoline service stations, PES conclude2 the following:

· There are considerable data gaps in both the Area and Point Source NEI’s.  For example some States are not represented in the NEI.  Also many States are missing records containing throughput, emission factors, and emissions.

· For records that could be checked, it appears that throughput data may be in error for most of the states when compared to DOE estimates.  Also equal throughput should be attributed to Stage I and Stage II operations, as well as UST B&E; however, for most States that was not the case.  Also throughput units were sometimes inconsistent or wrong.

· For states that provided emission factors, many appear to be in error in the Point Source NEI because the range for a particular process varies by several orders of magnitude. 

· The QA of the emission records was probably the most important because these are provided to other EPA groups for running various computer models.  PES determined that three states did not report emissions. Also, many states that reported emissions did not associate emissions with a meaningful SCC (e.g. a controlled or uncontrolled process). 


After reviewing the 1999 NEI and identifying the data gaps and inconsistencies in the database, PES developed recommendations that it believes will simplify the NEI reporting process, promote consistency, and improve the overall data quality of the NEI records associated with gasoline service stations.  These recommendations are listed below and it is PES’ intent to implement these recommendations when developing its independent emissions estimate for Stage I and Stage II operations which it will compare to the reported NEI emission estimates. 

· Use SCC’s that provide meaningful process information.  Avoid using SCC’s that combine several different processes (e.g., 2501060000, 2501060050, 2501060100, 2501060200, 40600305, 40600399, and 40600499).  This recommendation applies to records for gasoline throughput, emission factors, and emissions. 

· Discontinue the use of either 40600401 (Stage II vapor loss without control-pumped) or 40600403 (Stage II vapor loss without control-transferred).  These SCC’s appear to cover the same process.

· Use DOE gasoline consumption data for reporting gasoline throughput for Stage I, Stage II, and UST B&E operations.  

· Ensure that annual gasoline throughput is entered in appropriate units as thousands of gallons (e.g., E3GAL).

· Use emission factors that are consistent with EPA average factors.  Also enter the emission factors in units of “lbs/1000 gal.”

· Report emissions in “tons”. 

· In the Point Source NEI, discontinue allocating gasoline throughput and emissions to SCC’s associated with “fleet operations.”  The amount of emissions allocated to fleet operations in the 1999 Point Source NEI is negligible (less than 0.1% of total emissions).

Table 1.  List of SCCs Used in Analyzing 

the 1999 Point and Area Source Inventory for Service Stations

Point Source SCC*
SCC Description

40600301
Gasoline Retail Ops - Stage I/Splash fill



40600302
Gasoline Retail Ops - Stage I/Submerged filling w/o controls



40600305
Gasoline Retail Ops - Stage I/Unloading **



40600306
Gasoline Retail Ops - Stage I/Balanced Submerged Fill



40600307
Gasoline Retail Ops - Stage I/UST Breathing & Emptying



40600399
Gasoline Retail Ops - Stage I/Not Classified



40600401
Filling Vehicle Gas Tanks - Stage II/Vapor Loss w/o controls (pumped)



40600402
Filling Vehicle Gas Tanks - Stage II/Liquid Loss w/o controls



40600403
Filling Vehicle Gas Tanks - Stage II/Vapor Loss w/o controls (transferred)



40600499
Filling Vehicle Gas Tanks - Stage II/Not Classified **



40600601
Consumer (Corporate) Fleet Refueling - Stage II/Vapor Loss w/o controls



40600602
Consumer (Corporate) Fleet Refueling - Stage II/Liquid Loss w/o controls



40600603
Consumer (Corporate) Fleet Refueling - Stage II/Vapor Loss w/ controls



40600701
Consumer (Corporate) Fleet Refueling - Stage I/Splash Filling



40600702
Consumer (Corporate) Fleet Refueling - Stage I/Submerged Filling w/o controls



40600706
Consumer (Corporate) Fleet Refueling - Stage I/Balanced Submerged fill



40600707
Consumer (Corporate) Fleet Refueling - Stage I/UST Breathing & Emptying



Area Source SCC
SCC Description

2501060000
Gasoline Service Stations/Total: All Gasoline/All Processes



2501060050
Gasoline Service Stations/Stage 1: Total



2501060051
Gasoline Service Stations/Stage 1: Submerged Filling



2501060052
Gasoline Service Stations/Stage 1: Splash Filling



2501060053
Gasoline Service Stations/'Stage 1: Balanced Submerged Filling



2501060100
Gasoline Service Stations/Stage 2: Total



2501060101
Gasoline Service Stations/Stage 2: Displacement Loss/Uncontrolled



2501060102
Gasoline Service Stations/Stage 2: Displacement Loss/Controlled



2501060103
Gasoline Service Stations/Stage 2: Spillage



2501060200
Gasoline Service Stations/Underground Tank: Total



2501060201
Gasoline Service Stations/Underground Tank: Breathing and Emptying



*
When analyzing the Point Source NEI, PES did not consider gasoline tanks associated with the following SCC’s (Non-Refinery): 40400401, 40400402, 40400403, 40400404, 40400405, and 40400406.

Table 2.  1999 DOE Reported Gasoline Throughput and 

State-Reported Gasoline Throughputs (1,000 gallons)



Area Source 
Point Source

State
Gasoline Consumption 1
All
Stage I
Stage II
UST
Stage I
Stage II 
UST

Alabama
2,273,658
0
0
0
2,395,486
0
0
0

Alaska
286,306
0
0
0
0
0
0
0

Arizona
2,063,528
0
0
0
0
0
0
0

Arkansas
1,374,006
0
0
0
0
0
0
0

California
14,490,099
0
0
0
0
11,719 
14,261
2,457

Colorado
1,988,739
0
0
0
0
4,715,151 
3,126,539
1,565,801

Connecticut
1,394,264
0
0
0
0
0
0
0

District of Columbia
124,903
0
0
0
0
0
0
0

Delaware
438,621
0
361,230
3,945,589
361,230
0
0
0

Florida
7,319,126
0
0
0
0
2,184 
0
0

Georgia
4,643,567
0
0
0
0
0
0
0

Hawaii
354,963
0
0
0
0
0
0
0

Iowa
1,559,244
0
0
0
0
0
0
0

Idaho
568,743
0
0
0
0
0
0
0

Illinois
4,624,258
0
0
0
0
0
0
0

Indiana
3,137,175
0
0
0
0
0
0
0

Kansas
1,495,770
0
0
0
0
0
562,848
0

Kentucky
2,140,689
0
0
0
0
175,525 
308,522
157,192

Louisiana
2,247,597
0
0
0
0
0
0
0

Massachusetts
2,478,031
0
2,738,289
0
2,738,289
0
0
0

Maryland
2,020,896
0
2,426,520
2,422,764
2,426,520
2,438 
1,075
0

Maine
748,323
0
13,027,755
0
4,820,500
0
0
0

Michigan
4,840,594
0
0
0
0
173,915 
8,175
0

Minnesota
2,406,299
0
0
0
0
0
0
0

Missouri
2,976,247
0
3,073,876
3,073,876
3,073,876
2,304 
4,036
0

Mississippi
1,423,099
0
0
0
0
0
0
0

Montana
526,914
0
0
0
0
0
0
0

North Carolina
4,218,707
0
0
0
0
904
0
0

North Dakota
379,381
0
0
0
0
0
0
0

Nebraska
841,727
0
0
0
0
0
0
0

New Hampshire
550,493
0
0
0
0
0
0
0

New Jersey
3,939,044
0
0
0
0
0
0
0

New Mexico
914,398
0
0
0
0
0
0
0

Nevada
921,443
0
0
0
0
0
0
0

New York
5,379,881
0
0
0
0
0
0
0

Ohio
5,238,079
0
0
0
0
5,710 
12,576
2,869

Oklahoma
2,207,703
0
0
0
0
248,797 
0
0

Oregon
1,558,404
0
0
0
0
0
0
0

Pennsylvania
5,116,315
0
0
0
0
388 
1,574
0

Rhode Island
466,178
0
0
0
0
0
0
0

South Carolina
2,337,095
0
3,432,154
4,954,923
2,134,835
0
0
0

South Dakota
421,794
0
0
0
0
0
0
0

Tennessee
3,616,457
0
0
0
0
0
0
0

Texas
11,629,192
0
0
0
0
0
0
0

Utah
1,086,897
0
0
0
0
0
0
0

Virginia
3,787,021
0
0
0
0
17,172
29,811
12,869

Vermont
297,804
0
0
0
0
0
0
0

Washington
2,837,072
1,436,000
0
0
0
1,382 
21,318
1,382

Wisconsin
2,450,428
0
0
0
0
0
0
0

West Virginia
615,171
0
0
0
0
271
301
48

Wyoming
309,119
0
0
0
0
0
0
0

Total
131,065,450
1,436,000
25,059,824
14,397,152
17,950,736
5,357,860
4,091,036
1,742,618

1
Gasoline Consumption obtained from http://www.eia.doe.gov/emeu/states/_states.html
Table 3.  VOC Emission Factors Listed in the 1999 Area and Point Source NEI for Gasoline Service Stations


Area Source Inventorya
Point Source Inventoryb


Process
SCC
VOC EF
VOC EF

Unit
# of 

States
# of Counties
SCC
VOC EF
VOC EF

Unit
# of States
# of Counties
Average EPA Factors

(lbs/103 gal)

All Gasoline/

All Processes
2501060000


NR
NR
NR
NR
---




---














Stage I Total
2501060050
0.37
Lb/103 gal
1
9
40600399
0.01–409.99
lb/103 gal
8
27
---



0.54
103 gal/ton
1
2









7.42
103 gal/ton
1
27









11.37
Lb/103 gal
1
107









30
Lb/103 gal
1
45




















Stage I Unloading
---




40600305
0.01-239.52
lb/103 gal
6
11
---














Stage I: Submerged 

Fill w/o controls
2501060051


7.3
Lb/103 gal
2
95
40600302 (Retail)
0.01-900
lb/103 gal
9
84
7.3



12
Lb/103 gal
1
3
40600702 (Fleet)
0.01-148
lb/103 gal
4
8















Stage I: Splash Fill
2501060052


11.5
Lb/103 gal
1
81
40600301 (Retail)
0.01-2000
lb/103 gal
9
49
11.5







40600701 (Fleet)
0.01-388
lb/103 gal
7
8















Stage I: Balanced/ Submerged Fill
2501060053


0.3
Lb/103 gal
1
51
40600306 (Retail)
0.01-2000
lb/103 gal
9
106
0.3







40600706 (Fleet)
0.01-833.33
lb/103 gal
7
17















Stage II Total
2501060100
1.1
Lb/103 gal
1
5
40600499


6
17
---



6.76
Lb/103 gal
1
3









8.16
Lb/103 gal
1
29









11
Lb/103 gal
1
107









303.95
G/gal
1
4









304.07
G/gal
1
13









304.12
G/gal
1
4









304.14
G/gal
1
6









304.19
G/gal
1
14









304.22
G/gal
1
4





---

Table 3.  VOC Emission Factors Listed in the 1999 Area and Point Source NEI for Gasoline Service Stations, continued


Area Source Inventorya
Point Source Inventoryb


Process
SCC
VOC EF
VOC EF

Unit
# of 

States
# of Counties
SCC
VOC EF
VOC EF

Unit
# of States
# of Counties
Average EPA Factors

(lbs/103 gal)

Stage II: Displacement Loss – Uncontrolled
2501060101


2
G/gal
1
1
40600401 (Retail)
0.01-409.99
lb/103 gal
9
117
11.0



3
G/gal
1
1
40600601 (Fleet)
0.01-900
lb/103 gal
0
0















Stage II: Displacement Loss – Controlled
2501060102


NR
NR
NR
NR
40600403 (Retail)
0.01-2000
lb/103 gal
8
52
1.1







40600603 (Fleet)
0.01-409.00
lb/103 gal
6
13















Stage II: Spillage
2501060103


NR
NR
NR
NR
40600402 (Retail)
0.01-2000
lb/103 gal
9
111
0.7







40600602 (Fleet)
0.07-382
lb/103 gal
4
5















UST: Total
2501060200


NR
NR
NR
NR
---
---
---
---
---
---














UST: Breathing and Emptying
2501060201


1
lb/103 gal
5
281
40600307 (Retail)
0.01-2000
lb/103 gal
9
114
1.0



1.12
103 gal/ton
1
29
40600707 (Fleet)
0.01-379.5
lb/103 gal
3
5




301
lb/103 gal
1
44









3000
Each/ton
1
29







a – Seven States reported emission factors in the 1999 Area source NEI

b – Nine States reported emission factors in the 1999 Point Source NEI

UST – 
Underground Storage Tanks

NR – 
Not Reported

Table 4.  Gasoline Throughput and Emissions Reported in the 1999 NEI’s

State (FIPS)
1999 Gasoline

 Throughput

(1,000 gals)
Total VOC Emission Reported in 1999 NEI's

(tons)
Percentage of 

Emissions in the Point Source NEI

Alabama (01)
2,273,658
14,418 
0.05%

Alaska (02)
286,306
 NR 
---

Arizona (04)
2,063,528
18,805 
0.10%

Arkansas (05)
1,374,006
14,001 
0.00%

California (06)
14,490,099
30,853 
3.8%

Colorado (08)
1,988,739
24,522 
43.5%

Connecticut (09)
1,394,264
2,708 
0.00%

Delaware (10)
438,621
1,166 
0.00%

District of Columbia (11)
124,903
227 
0.00%

Florida (12)
7,319,126
49,018 
0.05%

Georgia (13)
4,643,567
23,757 
0.00%

Hawaii (15)
354,963
 NR 
---

Idaho (16)
568,743
4,976 
0.00%

Illinois (17)
4,624,258
42,649 
0.20%

Indiana (18)
3,137,175
25,591 
0.02%

Iowa (19)
1,559,244
12,807 
0.00%

Kansas (20)
1,495,770
12,603 
0.14%

Kentucky (21)
2,140,689
18,632 
2.4%

Louisiana (22)
2,247,597
16,719 
0.51%

Maine (23)
748,323
5,288 
0.00%

Maryland (24)
2,020,896
7,208 
0.44%

Massachusetts (25)
2,478,031
16,734 
0.00%

Michigan (26)
4,840,594
41,184 
0.05%

Minnesota (27)
2,406,299
19,548 
0.00%

Mississippi (28)
1,423,099
13,823 
0.00%

Missouri (29)
2,976,247
28,470 
0.01%

Montana (30)
526,914
4,588 
0.00%

Nebraska (31)
841,727
7,411 
0.00%

Nevada (32)
921,443
6,341 
0.00%

New Hampshire (33)
550,493
6,533 
0.00%

New Jersey (34)
3,939,044
4,854 
4.49%

New Mexico (35)
914,398
8,680 
0.04%

New York (36)
5,379,881
45,578 
0.00%

North Carolina (37)
4,218,707
28,607 
0.01%

North Dakota (38)
379,381
3,260 
0.00%

Ohio (39)
5,238,079
29,141 
0.04%

Oklahoma (40)
2,207,703
8,787 
0.31%

Oregon
1,558,404
 NR 
---

Pennsylvania (42)
5,116,315
29,306 
0.01%

Rhode Island (44)
466,178
1,006 
0.23%

South Carolina (45)
2,337,095
23,926 
0.00%

South Dakota (46)
421,794
3,669 
0.00%

Tennessee (47)
3,616,457
34,359 
0.00%

Texas (48)
11,629,192
57,192 
0.03%

Utah (49)
1,086,897
5,025 
0.13%

Vermont (50)
297,804
 4,994 
2.0%

Virginia (51)
3,787,021
25,912 
0.00%

Washington (53)
2,837,072
3,290 
1.2%

West Virginia (54)
615,171
9,928 
3.9%

Wisconsin (55)
2,450,428
13,614 
0.001%

Wyoming (56)
309,119
3,080 
0.00%

Total
131,065,450
814,791 
1.65%

Table 5.  Nationwide Service Station Consumption Distributiona.

Facility Throughput Range

(gallons/Month)
Percent Consumption

0 – 5,999
4.7

6,000 – 9,999
4.1

10,000 – 24,999
17.8

25,000 – 49,999
27.5

50,000 – 99,999
27.2

> 100,000
18.8

TOTALb
100

a
Source: Technical Guidance – Stage II Vapor Recovery Systems for Control of Vehicle Refueling Emissions at Gasoline Dispensing Facilities, Volume I: Chapters, Table 2-10, November 1991, EPA-450/3-91-022a.

b
Total may not sum due to rounding

TABLE 6.  HAP Vapor Profile For 

Various Gasoline Typesa

(Weight % of Total VOC)



Reformulated
Winter-Oxygenated

Pollutant
Normal
W/MTBE
W/Ethanol
W/MTBE
W/Ethanol

2,2,4-Trimethylpentane
0.8
0.7
0.7
0.7
0.7

Benzene
0.9
0.4
0.4
0.7
0.7

Ethyl benzene
0.1
0.1
0.1
0.1
0.1

Hexane
1.6
1.4
1.4
1.4
1.4

MTBE
0
8.7
0
11.9
0

POM as 16-PAH
0.5
0.5
0.5
0.5
0.5

Toluene
1.3
1.1
1.1
1.1
1.1

Xylene
0.5
0.4
0.4
0.4
0.4

a
Documentation for the 1999 Base Year Nonpoint Source National Emission Inventory for Hazardous Air Pollutants,  U.S. EPA, Office of Air Quality Planning & Standards, Emissions, Monitoring and Analysis Division, Emission Factor and Inventory Group, Research Triangle Park, NC, September 28, 2001.

APPENDIX A

DETAILED DATA

Table A-1.  Gasoline Throughput Reported in the Area Source NEI by State and SCC

(103 Gallons)

State (FIPS)
2501060000

(SS Total)
2501060050

(S1 Total)
2501060051

(S1 Submerged)
2501060052

(S1 Splash)
2501060053

(S1 B/S)
2501060100

(S2 Total)
2501060101

(S2 Unc.)
2501060103

(S2 Spillage)
2501060201

(UST B&E)

Alabama (01)








2,395,486

Delaware (10)


        361,230 



3,945,589
     3,945,589 
361,230

Maryland (24)




     2,426,520 
     2,422,764 


     2,426,520 

Massachusetts (25)


     2,738,289 





     2,738,289 

Michigan (26)


     4,820,500 
     4,820,500 
     3,386,755 



     4,820,500 

Missouri (29)

     3,073,876 



     3,073,876 


     3,073,876 

South Carolina (45)

     3,432,154 



     4,954,923 


     2,134,835 

Washington (53)
    1,436,000 









Total
    1,436,000 
     6,506,030 
     7,920,019 
     4,820,500 
     5,813,275 
   10,451,563 
     3,945,589 
     3,945,589 
   17,950,737 

SS Total– Service Station/Total: All Gasoline-All Processes

S2 Total – Stage II Total 



 

S1 Total – Service Station/Stage I: Total



S2 Unc. – Stage II Displacement Loss/Uncontrolled

S1 Submerged - Service Station/Stage I: Submerged


S2 Spillage – Stage II Spillage Losses (Liquid)

S1 Splash - Service Station/Stage I: Splash



UST B&E – Underground Tank Breathing & Emptying.

S1 B/S – Service Station/Stage I: Balanced/Submerged Fill

Note:   No throughput was reported for Stage II Displacement Loss/Controlled (2501060102) or Underground Tank Total (2501060200).

Table A-2.  Gasoline Throughput Reported in the Point Source NEI by State and SCC 

(1000 gal)

State
40600301

S1 Splash
40600302

S1 Sub NC.
40600305

S1 Unldg
40600306

S1 B/S
40600307

UST B&E
40600399

S1 NC
40600401

S2 Unc.
40600402

S2 liquid
40600403

S2 vapor
40600499

S2 NC
40600601

S2 Unc.
40600602

Fleet 

S2 liquid
40600603

Fleet

S2 vapor
40600701

Fleet

S1 Splash
40600702

Fleet

S1 Sub NC
40600706

Fleet

S1 B/S
40600707

Fleet

UST B&E

California
116
108

11,495
2,445

1,074
2,770
8,356
0
190
0
1,871
0


12

Colorado
8,934
74,797
771
4,618,829
1,565,801
11,443
1,546,931
1,562,814
15,234
120


1,440

95
282


Florida

2,184
















Kansas






272,468

290,380









Kentucky
172,567
1,236

1,407
157,192
315
156,639
151,883










Maryland


2,438





1,075









Michigan



139,065


8,175





0
2,343
32,507



Missouri


2,304



9
274
3,649



104





North Carolina

904
















Ohio

221

5,486
2,869
3
7,771
4,805










Oklahoma
20


248,777














Pennsylvania

0

388
0

0

1,570
0
4


0




Virginia
375
765

16,032
12,869

12,493
7,396
9,922









Washington



1,382
1,382

1,501
1,382

18,435








West Virginia

271


48

301











Total
182,012
80,485
5,513
5,042,861
1,742,607
11,761
2,007,361
1,731,324
330,185
18,555
193
0
3,415
2,343
32,602
282
12

S1 Splash – Stage I: Splash Fill




Fleet S2 Liquid – Fleet Refueling Ops./Stage II: Liquid Loss without controls

S1 Sub NC – Stage I: Submerged filling w/o controls


Fleet S2 Vapor – Fleet Refueling Ops./Stage II: Vapor Loss with controls

S1 Unldg – Stage I: Unloading




Fleet S1 Splash – Fleet Refueling Ops./Stage I: Splash Filling

S1 B/S – Stage I: Balanced Submerged Fill



Fleet S1 Sub NC – Fleet Refueling Ops./Stage I: Submerged Filling without controls

UST B&E – Stage I: UST Breathing & Emptying


Fleet S1 B/S – Fleet Refueling Ops./Stage I: Balanced Submerged Fill

S1 NC – Stage I: Not Classified




Fleet UST B&E – Fleet Refueling Ops./Stage I: Breathing & Emptying

S2 Unc. – Stage II: Vapor Loss without controls (pumped)

S2 Liquid – Stage II: Liquid Loss without controls 

S2 Vapor – Stage II: Vapor Loss with controls

S2 NC – Stage II: Not Classified

Table A-3.  Emissions Reported in the Area Source NEI by State and SCC

(tons)

State (FIPS)
2501060000

(SS Total)
2501060050

(S1 Total)
2501060051

(S1 Submerged)
2501060052

(S1 Splash)
2501060053

(S1 Bal/Submerged)
2501060100

(S2 Total)
2501060101

(S2 Unc).
2501060102

(S2 Controlled)
2501060103

(S2 Spillage)
2501060200

(UST Total)
2501060201

(UST B&E)
Total

Alabama (01)

            2,005 


                  10 
          11,163 



                36 
            1,197 
14,411

Alaska (02)
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

Arizona (04)

            8,659 



            9,490 




               636 
18,786

Arkansas (05)

            5,632 



            7,435 




               935 
14,001

California (06)






           7,134 
            5,245 
          12,861 

            4,446 
29,685

Colorado (08)

            4,299 



            8,487 




            1,062 
13,847

Connecticut (09)

               397 




              542 
            1,092 


               678 
2,708

Delaware (10)


              426 



              512 

                 43 

               184 
1,166

District of Columbia (11)




                  82 
               138 




                   6 
227

Florida (12)

          11,129 
           5,900 


          29,469 


                 93 

            2,402 
48,992

Georgia (13)
            5,009 
            6,965 


                470 
            9,921 



              100 
            1,292 
23,757

Hawaii (15)
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

Idaho (16)

            2,228 



            2,442 




               306 
4,976

Illinois (17)

          13,769 



          26,831 



           1,963 

42,563

Indiana (18)



           9,718 
                227 

         12,613 
               303 
            1,122 
           1,603 

25,587

Iowa (19)

            5,727 



            6,288 




               792 
12,807

Kansas (20)

            5,633 



            6,178 




               775 
12,586

Kentucky (21)

            3,208 
           3,156 
              522 
                359 
            9,884 




            1,050 
18,180

Louisiana (22)

               325 

           2,822 
                  36 
            8,610 
              333 
            1,926 
               201 

            2,382 
16,634

Maine (23)


              524 
           1,576 
                  63 
            2,734 
                61 



               330 
5,288

Maryland (24)
               994 



             1,955 
            2,303 




            1,924 
7,177

Massachusetts (25)


           3,032 
                16 
             2,278 
          10,039 




            1,369 
16,734

Michigan (26)

               439 
           9,842 
           2,732 
                247 
          24,299 



           1,187 
            2,414 
41,161

Minnesota (27)

            8,752 



            9,590 




            1,206 
19,548

Mississippi (28)

            6,187 



            6,782 




               854 
13,823

Missouri (29)
               472 
          10,547 



          15,911 




            1,536 
28,466

Montana (30)

            2,055 



            2,252 




               282 
4,588

Nebraska (31)

            3,316 



            3,635 




               460 
7,411

Nevada (32)

            2,242 



            3,924 




               175 
6,341

New Hampshire (33)

            2,924 



            3,426 


                 65 

               117 
6,533

New Jersey (34)

               578 





            3,827 


               231 
4,636

Table A-3.  Emissions Reported in the Area Source NEI by State and SCC (Concluded)

(tons)

State (FIPS)
2501060000

(SS Total)
2501060050

(S1 Total)
2501060051

(S1 Submerged)
2501060052

(S1 Splash)
2501060053

(S1 B/S)
2501060100

(S2 Total)
2501060101

(S2 Unc).
2501060102

(S2 Controlled)
2501060103

(S2 Spillage)
2501060200

(UST Total)
2501060201

(UST B&E)
Total

New Mexico (35)

            3,352 



            4,733 




               592 
8,677

New York (36)

          33,531 






          12,047 


45,578

North Carolina (37)

          22,556 




           4,425 

               282 

            1,342 
28,604

North Dakota (38)

            1,459 



            1,599 




               202 
3,260

Ohio (39)
          11,977 
            6,662 



            9,349 




            1,142 
29,129

Oklahoma (40)

               232 



            7,576 




               952 
8,759

Oregon (41)
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

Pennsylvania (42)


         13,251 

             4,046 

           9,796 



            2,211 
29,303

Rhode Island (44)


              116 
              385 
                  38 

              440 



                 25 
1,004

South Carolina (45)

          11,269 



          11,600 




            1,057 
23,926

South Dakota (46)

            1,644 



            1,798 




               227 
3,669

Tennessee (47)

          15,105 


                375 
          17,412 




            1,468 
34,359

Texas (48)




           27,364 
          22,548 


            2,241 

            5,023 
57,176

Utah (49)

               407 



            4,537 




                 75 
5,019

Vermont (50)

            3,627 



            1,268 





4,895

Virginia (51)


           7,314 

             1,811 
            3,500 
           5,836 
            3,681 
            1,664 

            2,107 
25,912

Washington (53)
            3,252 










3,252

West Virginia (54)

            2,459 
           1,294 
           2,116 

            2,700 
              462 

                 29 

               480 
9,541

Wisconsin (55)

            5,707 



            7,030 




               876 
13,613

Wyoming (56)

            1,379 



            1,512 




               189 
3,080

Total
          21,703 
        216,403 
         44,855 
         19,888 
           39,363 
        318,394 
         42,154 
          16,073 
          30,650 
           4,889 
          47,006 
801,377

SS Total– Service Station/Total: All Gasoline-All Processes

S2 Total – Stage II Total 



 

S1 Total – Service Station/Stage I: Total



S2 Unc. – Stage II Displacement Loss/Uncontrolled

S1 Submerged - Service Station/Stage I: Submerged


S2 Controlled – Stage II Displacement Loss/Controlled

S1 Splash - Service Station/Stage I: Splash



S2 Spillage – Stage II Spillage Losses (Liquid)

S1 B/S – Service Station/Stage I: Balanced/Submerged Fill 

UST Total – Underground Tank Total









UST B&E – Underground Tank Breathing & Emptying.

Table A-4.  Emissions Reported in the Point Source NEI by State and SCC

(tons)

State 
40600301

S1 Splash
40600302

S1 Sub NC.
40600305

S1 Unldg
40600306

S1 B/S
40600307

UST B&E
40600399

S1 NC
40600401

S2 Unc.
40600402

S2 liquid
40600403

S2 vapor
40600499

S2 NC
40600601

S2 Unc.
40600602

S2 liquid
40600603

S2 vapor
40600701

S1 Splash
40600702

S1 Sub NC
40600706

S1 B/S
40600707

UST B&E
Total


Retail
Retail
Retail
Retail
Retail
Retail
Retail
Retail
Retail
Retail
Fleet
Fleet
Fleet
Fleet
Fleet
Fleet
Fleet


Alabama

3.00



3.82




0.20






7.02

Arizona
17.47


0.29
0.55


1.17









19.48

California
0.05
0.82

29.92
3.20

3.63
0.81
1,121.76
1.92
0.31
0.10
5.90
0.00


0.04
1,168.46

Colorado
63.64
307.62
0.38
453.44
785.77
45.55
8,489.60
518.61
7.22
0.00


0.79

0.38
1.65

10,674.65

Florida

25.88















25.88

Illinois
2.38
0.16

33.99
1.80

18.02
4.36


0.43
0.14
0.07


1.06
23.79
86.20

Indiana






4.39










4.39

Kansas






0.05

17.17








17.22

Kentucky
27.53
4.60

0.20
73.76
0.28
294.88
51.08









452.33

Louisiana
0.00
2.00


0.00
1.00
2.00

70.00
1.00
1.00

8.00

0.00


85.00

Maryland


19.15





12.39








31.54

Michigan



0.53


13.57





3.62
4.54
0.12


22.38

Missouri


1.15



0.52
0.09
1.25

0.13

0.25




3.39

North Carolina

3.01















3.01

New Jersey






200.53

16.98








217.51

New Mexico










3.09






3.09

New York





0.10











0.10

Ohio

0.79

0.96
1.93
0.31
6.43
1.64









12.06

Oklahoma
0.18


27.32













27.50

Pennsylvania

0.11

0.81
0.03

0.39

1.30
0.25
0.02


0.01



2.92

Rhode Island









2.32







2.32

Texas
0.79


0.14
0.85

4.97

7.75




1.75



16.25

Utah
6.47
0.09















6.56

Virginia
13.52
24.33

7.42
17.26

21.55
1.94
12.70








98.74

Washington



0.00
1.00

8.66
0.00

28.55







38.21

Wisconsin






0.10

0.00








0.11

West Virginia

0.02


386.45

0.25










386.73

Total
132.03
372.44
20.68
555.02
1,272.60
51.06
9,069.55
579.70
1,268.52
34.04
5.18
0.24
18.63
6.30
0.50
2.71
23.83
13,413.04

Table B-1.  State Stage I and Stage II Control Levels



Stage I

Stage II

State
County
Submerged 

Loading
Vapor 

Balancing
Controlled







Alabama
ALL
Y
Y
N

Alaska
ALL
N
N
N

Arizona
Maricopa
Y
Y
Y

Arizona
ALL, except Maricopa
Y
N
N

Arkansas
Pulaski Co.
Y
N
N

California
ALL
Y
Y
Y

Colorado
Adams
Y
Y
N

Colorado
Arapohoe
Y
Y
N

Colorado
Boulder
Y
Y
N

Colorado
Denver
Y
Y
N

Colorado
Douglas
Y
Y
N

Colorado
Jefferson
Y
Y
N

Connecticut
ALL
Y
Y
Y

Delaware
ALL
Y
Y
Y

District of Columbia
District of Columbia
Y
Y
Y

Florida
Broword
Y
Y
Y

Florida
Dade
Y
Y
Y

Florida
Palm Beach
Y
Y
Y

Georgia
Cherokee
Y
Y
Y

Georgia
Clayton
Y
Y
Y

Georgia
Cobb
Y
Y
Y

Georgia
Coweta
Y
Y
Y

Georgia
De Kalb
Y
Y
Y

Georgia
Douglas
Y
Y
Y

Georgia
Fayette
Y
Y
Y

Georgia
Forsyth
Y
Y
Y

Georgia
Fulton
Y
Y
Y

Georgia
Gwinnett
Y
Y
Y

Georgia
Henry
Y
Y
Y

Georgia
Paulding
Y
Y
Y

Georgia
Rockdale
Y
Y
Y

Hawaii
ALL
Y
N
N

Idaho
ALL
N
N
N

Illinois
Cook (Chicago Area)
Y
Y
Y

Illinois
Du Page (Chicago Area)
Y
Y
Y

Illinois
Grundy (Chicago Area)
Y
Y
Y

Illinois
Kane (Chicago Area)
Y
Y
Y

Illinois
Kendall (Chicago Area)
Y
Y
Y

Illinois
Lake (Chicago Area)
Y
Y
Y

Illinois
Madison (Metro East)
Y
Y
N

Illinois
McHenry (Chicago Area)
Y
Y
Y

Illinois
Monroe (Metro East)
Y
Y
N

Illinois
St. Claire (Metro East)
Y
Y
N

Illinois
Will (Chicago Area)
Y
Y
Y

Illinois
All others except those in Chicago or Metro East Areas
Y
Y
N

Indiana
Clark
Y
Y
Y

Indiana
Elkhart
Y
Y
N

Indiana
Floyd 
Y
Y
Y

Indiana
Hendricks
Y
Y
N

Indiana
Lake
Y
Y
Y

Indiana
Marion
Y
Y
N

Indiana
Porter
Y
Y
Y

Indiana
St. Joseph
Y
Y
N

Indiana
Boone 
Y
Y
N

Indiana
Dearborn
Y
Y
N

Indiana
Hamilton
Y
Y
N

Indiana
Hancock
Y
Y
N

Indiana
Harrison
Y
Y
N

Indiana
Johnson
Y
Y
N

Indiana
Morgan
Y
Y
N

Indiana
Shelby
Y
Y
N

Indiana
Vanderburgh
Y
Y
N

Iowa
ALL
N
N
N

Kansas
ALL
N
N
N

Kentucky
Boone 
Y
Y
Y

Kentucky
Bullit
Y
Y
Y

Kentucky
Campbell
Y
Y
Y

Kentucky
Jefferson
Y
Y
Y

Kentucky
Kenton
Y
Y
Y

Kentucky
Oldham
Y
Y
Y

Louisiana
Ascension
Y
Y
Y

Louisiana
Calcasieu
Y
Y
N

Louisiana
East Baton Rouge
Y
Y
Y

Louisiana
Iberville
Y
Y
Y

Louisiana
Livingston
Y
Y
Y

Louisiana
Pointe Coupee
Y
Y
Y

Louisiana
West Baton Rouge
Y
Y
Y

Louisiana
Beauregard
Y
Y
N

Louisiana
Bossier
Y
Y
N

Louisiana
Caddo
Y
Y
N

Louisiana
Grant
Y
Y
N

Louisiana
Jefferson
Y
Y
N

Louisiana
Lafayette
Y
Y
N

Louisiana
Lafourche
Y
Y
N

Louisiana
Orleans
Y
Y
N

Louisiana
St. Bernard
Y
Y
N

Louisiana
St. Charles
Y
Y
N

Louisiana
St. James
Y
Y
N

Louisiana
St. John the Baptist
Y
Y
N

Louisiana
St. Mary
Y
Y
N

Maine
Androscoggin
Y
Y
N

Maine
Aroostook
Y
Y
N

Maine
Cumberland
Y
Y
Y

Maine
Franklin
Y
Y
N

Maine
Hancock
Y
Y
N

Maine
Kennebec
Y
Y
N

Maine
Knox
Y
Y
N

Maine
Lincoln
Y
Y
N

Maine
Oxford
Y
Y
N

Maine
Penobscot
Y
Y
N

Maine
Piscataquis
Y
Y
N

Maine
Sagadahoc
Y
Y
Y

Maine
Somerset
Y
Y
N

Maine
Waldo
Y
Y
N

Maine
Washington
Y
Y
N

Maine
York
Y
Y
Y

Maryland
Allegany
Y
Y
N

Maryland
Anne Arundel
Y
Y
Y

Maryland
Baltimore
Y
Y
Y

Maryland
Calvert
Y
Y
Y

Maryland
Caroline
Y
Y
N

Maryland
Carroll
Y
Y
Y

Maryland
Cecil
Y
Y
Y

Maryland
Charles
Y
Y
Y

Maryland
Dorchester
Y
Y
N

Maryland
Frederick
Y
Y
Y

Maryland
Garrett
Y
Y
N

Maryland
Harford
Y
Y
Y

Maryland
Howard
Y
Y
Y

Maryland
Kent
Y
Y
N

Maryland
Montgomery
Y
Y
Y

Maryland
Prince George's
Y
Y
Y

Maryland
Queen Anne's
Y
Y
N

Maryland
St. Mary's 
Y
Y
N

Maryland
Somerset
Y
Y
N

Maryland
Talbot
Y
Y
N

Maryland
Washington
Y
Y
N

Maryland
Wicomico
Y
Y
N

Maryland
Worcester
Y
Y
N

Massachusetts
ALL
Y
Y
Y

Michigan
Alcona
Y
N
N

Michigan
Alger
Y
N
N

Michigan
Allegan
Y
N
N

Michigan
Alpena
Y
N
N

Michigan
Antrim
Y
N
N

Michigan
Arenac
Y
N
N

Michigan
Baraga
Y
N
N

Michigan
Barry
Y
N
N

Michigan
Bay
Y
N
N

Michigan
Benzie
Y
N
N

Michigan
Berrien
Y
N
N

Michigan
Branch
Y
N
N

Michigan
Calhoun
Y
N
N

Michigan
Cass
Y
N
N

Michigan
Charlevoix
Y
N
N

Michigan
Cheboygan
Y
N
N

Michigan
Chippewa
Y
N
N

Michigan
Clare
Y
N
N

Michigan
Clinton
Y
Y
N

Michigan
Crawford
Y
N
N

Michigan
Delta
Y
N
N

Michigan
Dickinson
Y
N
N

Michigan
Eaton
Y
Y
N

Michigan
Emmet
Y
N
N

Michigan
Genesee
Y
Y
N

Michigan
Gladwin
Y
N
N

Michigan
Gogebic
Y
N
N

Michigan
Grand Traverse
Y
N
N

Michigan
Gratiot
Y
N
N

Michigan
Hillsdale
Y
N
N

Michigan
Houghton
Y
N
N

Michigan
Huron
Y
N
N

Michigan
Ingham
Y
Y
N

Michigan
Ionia
Y
N
N

Michigan
Iosco
Y
N
N

Michigan
Iron
Y
N
N

Michigan
Isabella
Y
N
N

Michigan
Jackson
Y
N
N

Michigan
Kalamazoo
Y
N
N

Michigan
Kalkaska
Y
N
N

Michigan
Kent
Y
Y
N

Michigan
Keweenaw
Y
N
N

Michigan
Lake
Y
N
N

Michigan
Lapeer
Y
N
N

Michigan
Leelanau
Y
N
N

Michigan
Lenawee
Y
N
N

Michigan
Livingston
Y
N
N

Michigan
Luce
Y
N
N

Michigan
Mackinac
Y
N
N

Michigan
Macomb
Y
Y
N

Michigan
Manistee
Y
N
N

Michigan
Marquette
Y
N
N

Michigan
Mason
Y
N
N

Michigan
Mecosta
Y
N
N

Michigan
Menominee
Y
N
N

Michigan
Midland
Y
N
N

Michigan
Missaukee
Y
N
N

Michigan
Monroe
Y
N
N

Michigan
Montcalm
Y
N
N

Michigan
Montmorency
Y
N
N

Michigan
Muskegon
Y
N
N

Michigan
Newaygo
Y
N
N

Michigan
Oakland
Y
Y
N

Michigan
Oceana
Y
N
N

Michigan
Ogemaw
Y
N
N

Michigan
Ontonagon
Y
N
N

Michigan
Osceola
Y
N
N

Michigan
Oscoda
Y
N
N

Michigan
Otsego
Y
N
N

Michigan
Ottawa
Y
Y
N

Michigan
Presque Isle
Y
N
N

Michigan
Roscommon
Y
N
N

Michigan
Saginaw
Y
N
N

Michigan
St. Clair
Y
N
N

Michigan
St. Joseph
Y
N
N

Michigan
Sanilac
Y
N
N

Michigan
Schoolcraft
Y
N
N

Michigan
Shiawassee
Y
N
N

Michigan
Tuscola
Y
N
N

Michigan
Van Buren
Y
N
N

Michigan
Washtenaw
Y
Y
N

Michigan
Wayne
Y
Y
N

Michigan
Wexford
Y
N
N

Minnesota
ALL
Y
N
N

Mississippi
ALL
N
N
N

Missouri
Clay
Y
Y
N

Missouri
Franklin
Y
Y
N

Missouri
St. Louis (city)
Y
Y
N

Missouri
Jackson
Y
Y
N

Missouri
Platte
Y
Y
N

Missouri
St. Charles
Y
Y
N

Missouri
St. Louis
Y
Y
N

Montana
ALL
Y
N
N

Nebraska
ALL
N
N
N

Nevada
ALL
Y
N
N

New Hampshire
Belknap
Y
Y
N

New Hampshire
Carroll
Y
Y
N

New Hampshire
Cheshire
Y
Y
N

New Hampshire
Coos
Y
Y
N

New Hampshire
Grafton
Y
Y
N

New Hampshire
Hillsborough
Y
Y
Y

New Hampshire
Merrimack
Y
Y
Y

New Hampshire
Rockingham
Y
Y
Y

New Hampshire
Strafford
Y
Y
Y

New Hampshire
Sullivan
Y
Y
N

New Jersey
ALL
Y
Y
Y

New Mexico
Bernalillo County
Y
Y
N

New Mexico
Alburquerqe 
Y
Y
N

New York
Albany
Y
Y
N

New York
Allegany
Y
Y
N

New York
Bronx
Y
Y
Y

New York
Broome
Y
Y
N

New York
Cattaraugus
Y
Y
N

New York
Cayuga
Y
Y
N

New York
Chautauqua
Y
Y
N

New York
Chemung
Y
Y
N

New York
Chenango
Y
Y
N

New York
Clinton
Y
Y
N

New York
Columbia
Y
Y
N

New York
Cortland
Y
Y
N

New York
Delaware
Y
Y
N

New York
Dutchess
Y
Y
N

New York
Erie
Y
Y
N

New York
Essex
Y
Y
N

New York
Franklin
Y
Y
N

New York
Fulton
Y
Y
N

New York
Genesee
Y
Y
N

New York
Greene
Y
Y
N

New York
Hamilton
Y
Y
N

New York
Herkimer
Y
Y
N

New York
Jefferson
Y
Y
N

New York
Kings
Y
Y
Y

New York
Lewis
Y
Y
N

New York
Livingston
Y
Y
N

New York
Madison
Y
Y
N

New York
Monroe
Y
Y
N

New York
Montgomery
Y
Y
N

New York
Nassau
Y
Y
Y

New York
New York
Y
Y
Y

New York
Niagara
Y
Y
N

New York
Oneida
Y
Y
N

New York
Onondaga
Y
Y
N

New York
Ontario
Y
Y
N

New York
Orange
Y
Y
Y

New York
Orleans
Y
Y
N

New York
Oswego
Y
Y
N

New York
Otsego
Y
Y
N

New York
Putnam
Y
Y
N

New York
Queens
Y
Y
Y

New York
Rensselaer
Y
Y
N

New York
Richmond
Y
Y
Y

New York
Rockland
Y
Y
Y

New York
St. Lawrence
Y
Y
N

New York
Saratoga
Y
Y
N

New York
Schenectady
Y
Y
N

New York
Schoharie
Y
Y
N

New York
Schuyler
Y
Y
N

New York
Seneca
Y
Y
N

New York
Steuben
Y
Y
N

New York
Suffolk
Y
Y
Y

New York
Sullivan
Y
Y
N

New York
Tioga
Y
Y
N

New York
Tompkins
Y
Y
N

New York
Ulster
Y
Y
N

New York
Warren
Y
Y
N

New York
Washington
Y
Y
N

New York
Wayne
Y
Y
N

New York
Westchester
Y
Y
Y

New York
Wyoming
Y
Y
N

New York
Yates
Y
Y
N

North Carolina
ALL
Y
Y
N

North Dakota
ALL
Y
N
N

Ohio
Ashtbula
Y
Y
Y

Ohio
Butler
Y
Y
Y

Ohio
Clark
Y
Y
Y

Ohio
Clermont
Y
Y
Y

Ohio
Cuyahoga
Y
Y
Y

Ohio
Delaware
Y
Y
N

Ohio
Franklin
Y
Y
N

Ohio
Geauga
Y
Y
Y

Ohio
Greene
Y
Y
Y

Ohio
Hamilton
Y
Y
Y

Ohio
Lake
Y
Y
Y

Ohio
Licking
Y
Y
N

Ohio
Loraine
Y
Y
Y

Ohio
Lucas
Y
Y
N

Ohio
Mahoning
Y
Y
N

Ohio
Medina
Y
Y
Y

Ohio
Miami
Y
Y
Y

Ohio
Montgomery
Y
Y
Y

Ohio
Portage
Y
Y
Y

Ohio
Stark
Y
Y
N

Ohio
Summit
Y
Y
Y

Ohio
Trumbull
Y
Y
N

Ohio
Warren
Y
Y
Y

Ohio
Wood
Y
Y
N

Oklahoma
Tulsa
Y
Y
N

Oklahoma
Oklahoma
Y
Y
N

Oregon
Clackamus 
Y
Y
Y

Oregon
Multnomah 
Y
Y
Y

Oregon
Washington 
Y
Y
Y

Oregon
Marion
Y
Y
N

Oregon
Polk
Y
Y
N

Oregon
Jackson)
Y
Y
N

Pennsylvania
Adams
Y
Y
N

Pennsylvania
Allegheny
Y
Y
Y

Pennsylvania
Armstrong
Y
Y
Y

Pennsylvania
Beaver
Y
Y
Y

Pennsylvania
Bedford
Y
Y
N

Pennsylvania
Berks
Y
Y
Y

Pennsylvania
Blair
Y
Y
N

Pennsylvania
Bradford
Y
Y
Y

Pennsylvania
Bucks
Y
Y
N

Pennsylvania
Butler
Y
Y
Y

Pennsylvania
Cambria
Y
Y
N

Pennsylvania
Cameron
Y
Y
N

Pennsylvania
Carbon
Y
Y
N

Pennsylvania
Centre
Y
Y
N

Pennsylvania
Chester
Y
Y
Y

Pennsylvania
Clarion
Y
Y
N

Pennsylvania
Clearfield
Y
Y
N

Pennsylvania
Clinton
Y
Y
N

Pennsylvania
Columbia
Y
Y
N

Pennsylvania
Crawford
Y
Y
N

Pennsylvania
Cumberland
Y
Y
N

Pennsylvania
Dauphin
Y
Y
N

Pennsylvania
Delaware
Y
Y
Y

Pennsylvania
Elk
Y
Y
N

Pennsylvania
Erie
Y
Y
N

Pennsylvania
Fayette
Y
Y
Y

Pennsylvania
Forest
Y
Y
N

Pennsylvania
Franklin
Y
Y
N

Pennsylvania
Fulton
Y
Y
N

Pennsylvania
Greene
Y
Y
N

Pennsylvania
Huntingdon
Y
Y
N

Pennsylvania
Indiana
Y
Y
N

Pennsylvania
Jefferson
Y
Y
N

Pennsylvania
Juniata
Y
Y
N

Pennsylvania
Lackawanna
Y
Y
N

Pennsylvania
Lancaster
Y
Y
N

Pennsylvania
Lawrence
Y
Y
N

Pennsylvania
Lebanon
Y
Y
N

Pennsylvania
Lehigh
Y
Y
N

Pennsylvania
Luzerne
Y
Y
N

Pennsylvania
Lycoming
Y
Y
N

Pennsylvania
McKean
Y
Y
N

Pennsylvania
Mercer
Y
Y
N

Pennsylvania
Mifflin
Y
Y
N

Pennsylvania
Monroe
Y
Y
N

Pennsylvania
Montgomery
Y
Y
Y

Pennsylvania
Montour
Y
Y
N

Pennsylvania
Northampton
Y
Y
N

Pennsylvania
Northumberland
Y
Y
N

Pennsylvania
Perry
Y
Y
N

Pennsylvania
Philadelphia
Y
Y
Y

Pennsylvania
Pike
Y
Y
N

Pennsylvania
Potter
Y
Y
N

Pennsylvania
Schuylkill
Y
Y
N

Pennsylvania
Snyder
Y
Y
N

Pennsylvania
Somerset
Y
Y
N

Pennsylvania
Sullivan
Y
Y
N

Pennsylvania
Susquehanna
Y
Y
N

Pennsylvania
Tioga
Y
Y
N

Pennsylvania
Union
Y
Y
N

Pennsylvania
Venango
Y
Y
N

Pennsylvania
Warren
Y
Y
N

Pennsylvania
Washington
Y
Y
Y

Pennsylvania
Wayne
Y
Y
N

Pennsylvania
Westmoreland
Y
Y
Y

Pennsylvania
Wyoming
Y
Y
N

Pennsylvania
York
Y
Y
N

Rhode Island
ALL
Y
Y
Y

South Carolina
None
N
N
N

South Dakota
None
N
N
N

Tennessee
Davidson
Y
Y
Y

Tennessee
Rutherford
Y
Y
Y

Tennessee
Shelby
Y
Y
N

Tennessee
Sumner
Y
Y
Y

Tennessee
Williamson
Y
Y
Y

Tennessee
Wilson
Y
Y
Y

Texas
Anderson
Y
Y
N

Texas
Angelina
Y
Y
N

Texas
Aransas
Y
Y
N

Texas
Atascosa
Y
Y
N

Texas
Austin
Y
Y
N

Texas
Bastrop
Y
Y
N

Texas
Bee
Y
Y
N

Texas
Bell
Y
Y
N

Texas
Bexar
Y
Y
N

Texas
Bosque
Y
Y
N

Texas
Bowie
Y
Y
N

Texas
Brazoria
Y
Y
Y

Texas
Brazos
Y
Y
N

Texas
Burleson
Y
Y
N

Texas
Caldwell
Y
Y
N

Texas
Calhoun
Y
Y
N

Texas
Camp
Y
Y
N

Texas
Cass
Y
Y
N

Texas
Chambers
Y
Y
Y

Texas
Cherokee
Y
Y
N

Texas
Collin
Y
Y
Y

Texas
Colorado
Y
Y
N

Texas
Comal
Y
Y
N

Texas
Cooke
Y
Y
N

Texas
Coryell
Y
Y
N

Texas
Dallas
Y
Y
Y

Texas
Delta
Y
Y
N

Texas
Denton
Y
Y
Y

Texas
DeWitt
Y
Y
N

Texas
Ellis
Y
Y
N

Texas
El Paso
Y
Y
Y

Texas
Falls
Y
Y
N

Texas
Fannin
Y
Y
N

Texas
Fayette
Y
Y
N

Texas
Fort Bend
Y
Y
Y

Texas
Franklin
Y
Y
N

Texas
Freestone
Y
Y
N

Texas
Galveston
Y
Y
Y

Texas
Goliad
Y
Y
N

Texas
Gonzales
Y
Y
N

Texas
Grayson
Y
Y
N

Texas
Gregg
Y
Y
N

Texas
Grimes
Y
Y
N

Texas
Guadalupe
Y
Y
N

Texas
Hardin
Y
Y
Y

Texas
Harris
Y
Y
Y

Texas
Harrison
Y
Y
N

Texas
Hays
Y
Y
N

Texas
Henderson
Y
Y
N

Texas
Hill
Y
Y
N

Texas
Hood
Y
Y
N

Texas
Hopkins
Y
Y
N

Texas
Houston
Y
Y
N

Texas
Hunt
Y
Y
N

Texas
Jackson
Y
Y
N

Texas
Jasper
Y
Y
N

Texas
Jefferson
Y
Y
Y

Texas
Johnson
Y
Y
N

Texas
Karnes
Y
Y
N

Texas
Kaufman
Y
Y
N

Texas
Lamar
Y
Y
N

Texas
Lavaca
Y
Y
N

Texas
Lee
Y
Y
N

Texas
Leon
Y
Y
N

Texas
Liberty
Y
Y
Y

Texas
Limestone
Y
Y
N

Texas
Live Oak
Y
Y
N

Texas
McLennan
Y
Y
N

Texas
Madison
Y
Y
N

Texas
Marion
Y
Y
N

Texas
Matagorda
Y
Y
N

Texas
Milam
Y
Y
N

Texas
Montgomery
Y
Y
Y

Texas
Morris
Y
Y
N

Texas
Nacogdoches
Y
Y
N

Texas
Navarro
Y
Y
N

Texas
Newton
Y
Y
N

Texas
Nueces
Y
Y
N

Texas
Orange
Y
Y
Y

Texas
Panola
Y
Y
N

Texas
Parker
Y
Y
N

Texas
Polk
Y
Y
N

Texas
Rains
Y
Y
N

Texas
Red River
Y
Y
N

Texas
Refugio
Y
Y
N

Texas
Robertson
Y
Y
N

Texas
Rockwall
Y
Y
N

Texas
Rusk
Y
Y
N

Texas
Sabine
Y
Y
N

Texas
San Augustine
Y
Y
N

Texas
San Jacinto
Y
Y
N

Texas
San Patricio
Y
Y
N

Texas
Shelby
Y
Y
N

Texas
Smith
Y
Y
N

Texas
Somervell
Y
Y
N

Texas
Tarrant
Y
Y
Y

Texas
Titus
Y
Y
N

Texas
Travis
Y
Y
N

Texas
Trinity
Y
Y
N

Texas
Tyler
Y
Y
N

Texas
Upshur
Y
Y
N

Texas
Van Zandt
Y
Y
N

Texas
Victoria
Y
Y
N

Texas
Walker
Y
Y
N

Texas
Waller
Y
Y
Y

Texas
Washington
Y
Y
N

Texas
Wharton
Y
Y
N

Texas
Williamson
Y
Y
N

Texas
Wilson
Y
Y
N

Texas
Wise
Y
Y
N

Texas
Wood
Y
Y
N

Utah
Davis
Y
Y
N

Utah
Salt Lake
Y
Y
N

Utah
Utah
Y
Y
N

Utah
Weber
Y
Y
N

Vermont
ALL
Y
Y
Y

Virginia
Accomack
Y
N
N

Virginia
Albemarle
Y
N
N

Virginia
Alleghany
Y
N
N

Virginia
Amelia
Y
N
N

Virginia
Amherst
Y
N
N

Virginia
Appomattox
Y
N
N

Virginia
Arlington
Y
Y
Y

Virginia
Augusta
Y
N
N

Virginia
Bath
Y
N
N

Virginia
Bedford
Y
N
N

Virginia
Bland
Y
N
N

Virginia
Botetourt
Y
N
N

Virginia
Brunswick
Y
N
N

Virginia
Buchanan
Y
N
N

Virginia
Buckingham
Y
N
N

Virginia
Campbell
Y
N
N

Virginia
Caroline
Y
N
N

Virginia
Carroll
Y
N
N

Virginia
Charles City
Y
Y
Y

Virginia
Charlotte
Y
N
N

Virginia
Chesterfield
Y
Y
Y

Virginia
Clarke
Y
N
N

Virginia
Craig
Y
N
N

Virginia
Culpeper
Y
N
N

Virginia
Cumberland
Y
N
N

Virginia
Dickenson
Y
N
N

Virginia
Dinwiddie
Y
N
N

Virginia
Essex
Y
N
N

Virginia
Fairfax
Y
Y
Y

Virginia
Fauquier
Y
N
N

Virginia
Floyd
Y
N
N

Virginia
Fluvanna
Y
N
N

Virginia
Franklin
Y
N
N

Virginia
Frederick
Y
N
N

Virginia
Giles
Y
N
N

Virginia
Gloucester
Y
N
N

Virginia
Goochland
Y
N
N

Virginia
Grayson
Y
N
N

Virginia
Greene
Y
N
N

Virginia
Greensville
Y
N
N

Virginia
Halifax
Y
N
N

Virginia
Hanover
Y
Y
Y

Virginia
Henrico
Y
Y
Y

Virginia
Henry
Y
N
N

Virginia
Highland
Y
N
N

Virginia
Isle of Wight
Y
N
N

Virginia
James City
Y
N
N

Virginia
King and Queen
Y
N
N

Virginia
King George
Y
N
N

Virginia
King William
Y
N
N

Virginia
Lancaster
Y
N
N

Virginia
Lee
Y
N
N

Virginia
Loudoun
Y
Y
Y

Virginia
Louisa
Y
N
N

Virginia
Lunenburg
Y
N
N

Virginia
Madison
Y
N
N

Virginia
Mathews
Y
N
N

Virginia
Mecklenburg
Y
N
N

Virginia
Middlesex
Y
N
N

Virginia
Montgomery
Y
N
N

Virginia
Nelson
Y
N
N

Virginia
New Kent
Y
N
N

Virginia
Northampton
Y
N
N

Virginia
Northumberland
Y
N
N

Virginia
Nottoway
Y
N
N

Virginia
Orange
Y
N
N

Virginia
Page
Y
N
N

Virginia
Patrick
Y
N
N

Virginia
Pittsylvania
Y
N
N

Virginia
Powhatan
Y
N
N

Virginia
Prince Edward
Y
N
N

Virginia
Prince George
Y
N
N

Virginia
Prince William
Y
Y
Y

Virginia
Pulaski
Y
N
N

Virginia
Rappahannock
Y
N
N

Virginia
Richmond
Y
Y
Y

Virginia
Roanoke
Y
N
N

Virginia
Rockbridge
Y
N
N

Virginia
Rockingham
Y
N
N

Virginia
Russell
Y
N
N

Virginia
Scott
Y
N
N

Virginia
Shenandoah
Y
N
N

Virginia
Smyth
Y
N
N

Virginia
Southampton
Y
N
N

Virginia
Spotsylvania
Y
N
N

Virginia
Stafford
Y
Y
Y

Virginia
Surry
Y
N
N

Virginia
Sussex
Y
N
N

Virginia
Tazewell
Y
N
N

Virginia
Warren
Y
N
N

Virginia
Washington
Y
N
N

Virginia
Westmoreland
Y
N
N

Virginia
Wise
Y
N
N

Virginia
Wythe
Y
N
N

Virginia
York
Y
N
N

Washington
Adams
Y
Y
N

Washington
Asotin
Y
Y
N

Washington
Benton
Y
Y
N

Washington
Chelan
Y
Y
N

Washington
Clallam
Y
Y
N

Washington
Clark
Y
Y
Y

Washington
Columbia
Y
Y
N

Washington
Cowlitz
Y
Y
Y

Washington
Douglas
Y
Y
N

Washington
Ferry
Y
Y
N

Washington
Franklin
Y
Y
N

Washington
Garfield
Y
Y
N

Washington
Grant
Y
Y
N

Washington
Grays Harbor
Y
Y
N

Washington
Island
Y
Y
N

Washington
Jefferson
Y
Y
N

Washington
King
Y
Y
Y

Washington
Kitsap
Y
Y
Y

Washington
Kittitas
Y
Y
N

Washington
Klickitat
Y
Y
N

Washington
Lewis
Y
Y
N

Washington
Lincoln
Y
Y
N

Washington
Mason
Y
Y
N

Washington
Okanogan
Y
Y
N

Washington
Pacific
Y
Y
N

Washington
Pend Oreille
Y
Y
N

Washington
Pierce
Y
Y
Y

Washington
San Juan
Y
Y
N

Washington
Skagit
Y
Y
N

Washington
Skamania
Y
Y
N

Washington
Snohomish
Y
Y
Y

Washington
Spokane
Y
Y
N

Washington
Stevens
Y
Y
N

Washington
Thurston
Y
Y
Y

Washington
Wahkiakum
Y
Y
N

Washington
Walla Walla
Y
Y
N

Washington
Whatcom
Y
Y
N

Washington
Whitman
Y
Y
N

Washington
Yakima
Y
Y
N

West Virginia
Putnam
Y
Y
N

West Virginia
Kanawha
Y
Y
N

West Virginia
Cabell
Y
Y
N

West Virginia
Wayne
Y
Y
N

West Virginia
Wood
Y
Y
N

Wisconsin
Brown 
Y
Y
N

Wisconsin
Calumet
Y
Y
N

Wisconsin
Dane
Y
Y
N

Wisconsin
Dodge
Y
Y
N

Wisconsin
Door
Y
Y
N

Wisconsin
Fond du Lac
Y
Y
N

Wisconsin
Jefferson
Y
Y
N

Wisconsin
Kenosha
Y
Y
Y

Wisconsin
Kewaunee
Y
Y
Y

Wisconsin
Manitowoc
Y
Y
Y

Wisconsin
Milwaukee
Y
Y
Y

Wisconsin
Outagamie
Y
Y
N

Wisconsin
Ozaukee
Y
Y
Y

Wisconsin
Racine
Y
Y
Y

Wisconsin
Rock
Y
Y
N

Wisconsin
Sheboygan
Y
Y
Y

Wisconsin
Walworth
Y
Y
N

Wisconsin
Washington
Y
Y
Y

Wisconsin
Waukesha
Y
Y
Y

Wisconsin
Winnebago
Y
Y
N

Wyoming
ALL
N
N
N

TABLE C-1.  Average UST Temperatures Used for Stage I Calculations


Jan
Feb
Mar
Apr
May
June
July
Aug
Sep
Oct
Nov
Dec

Region 1 (NE)
46
44
44
48
57
64
70
73
70
64
60
51

Region 2 (SE)
66
67
69
74
78
81
80
81
80
77
69
60

Region 3 (SW)
60
61
62
66
73
78
81
84
82
78
71
62

Region 4 (MW)
33
35
40
47
55
62
71
73
68
65
64
63

Region 5 (W)
50
52
62
66
73
76
80
83
86
84
73
60

Region 6 (NW)
49
50
50
52
57
62
67
72
68
60
49
42

Region 1: 
Alaska, Connecticut, Delaware, DC, Illinois, Indiana, Kentucky, Maine, Maryland, Massachusetts, Michigan, New Hampshire 


New Jersey, New York, Ohio, Pennsylvania, Rhode Island, Vermont, Virginia, W. Virginia, Wisconsin

Region 2:
Alabama, Arkansas, Florida, Georgia, Hawaii, Louisiana, Mississippi, North Carolina, South Carolina, Tennessee

Region 3:
Arizona, New Mexico, Oklahoma, Texas

Region 4:
Colorado, Iowa, Kansas, Minnesota, Missouri, Montana, Nebraska, North Dakota, South Dakota, Wyoming

Region 5:
California, Nevada, Utah

Region 6:
Idaho, Oregon, Washington

Bold:
UST temperatures were not reported for some months for some Regions.  PES assumed an UST temperature.

Italics:
PES adjusted UST data as necessary

Table D-1.  Counties Modeled with Federal Reformulated Gasoline

State
County

California
El Dorado

California
Los Angeles

California
Orange

California
Placer

California
Riverside

California
Sacramento

California
San Bernardino

California
San Diego

California
Solano

California
Sutter

California
Ventura

California
Yolo

Connecticut
ALL

Delaware
ALL

District of Columbia
District of Columbia

Illinois
Cook (Chicago Area)

Illinois
Du Page (Chicago Area)

Illinois
Grundy (Chicago Area)

Illinois
Kane (Chicago Area)

Illinois
Kendall (Chicago Area)

Illinois
Lake (Chicago Area)

Illinois
McHenry (Chicago Area)

Illinois
Will (Chicago Area)

Indiana
Lake

Indiana
Porter

Kentucky
Boone 

Kentucky
Bullit (Portion)

Kentucky
Campbell

Kentucky
Jefferson

Kentucky
Kenton

Kentucky
Oldham (Portion)

Maryland
Baltimore

Maryland
Calvert

Maryland
Carroll

Maryland
Cecil

Maryland
Charles

Maryland
Frederick

Maryland
Harford

Maryland
Howard

Maryland
Kent

Maryland
Montgomery

Maryland
Prince George's

Maryland
Queen Anne's*

Massachusetts
ALL

New Hampshire
Hillsborough

New Hampshire
Merrimack

New Hampshire
Rockingham

New Hampshire
Strafford

New Jersey
ALL

New York
Bronx

New York
Dutchess

New York
Essex

New York
Kings

New York
Nassau

New York
New York

New York
Orange

New York
Putnam

New York
Queens

New York
Richmond

New York
Rockland

New York
Suffolk

New York
Westchester

Pennsylvania
Bucks

Pennsylvania
Chester

Pennsylvania
Delaware

Pennsylvania
Montgomery

Pennsylvania
Philadelphia

Rhode Island
ALL

Texas
Brazoria

Texas
Chambers

Texas
Collin

Texas
Dallas

Texas
Denton

Texas
Fort Bend

Texas
Galveston

Texas
Harris

Texas
Liberty

Texas
Montgomery

Texas
Tarrant

Texas
Waller

Virginia
Alexandria

Virginia
Arlington

Virginia
Charles City

Virginia
Chesapeake

Virginia
Chesterfield

Virginia
Colonial Heights

Virginia
Fairfax

Virginia
Fairfax County

Virginia
Falls Church

Virginia
Hampton

Virginia
Hanover

Virginia
Henrico

Virginia
Hopewell

Virginia
James City

Virginia
Loudoun

Virginia
Manassas

Virginia
Manassas Park

Virginia
New Port News

Virginia
Norfolk

Virginia
Portsmouth

Virginia
Powhatan

Virginia
Prince William

Virginia
Richmond

Virginia
Stafford

Virginia
Suffolk

Virginia
Virginia Beach

Virginia
Williamsburg

Virginia
York

Wisconsin
Kenosha

Wisconsin
Milwaukee

Wisconsin
Ozaukee

Wisconsin
Racine

Wisconsin
Washington

Wisconsin
Waukesha

Table D-2.  Counties Modeled with Oxygenated Gasoline

(& Associated Fuel Modeling Parameters)

State
County
MTBE Share %
Alcohol Blend Share %
Oxy Fuel Season

Alaska
Anchorage
0
100
Nov – Feb

Arizona
Maricopa
80
20
Oct – Feb

Colorado
Adams
75
25
Nov - Feb

Colorado
Arapohoe
75
25
Nov - Feb

Colorado
Boulder
75
25
Nov - Feb

Colorado
Denver
75
25
Nov - Feb

Colorado
Douglas
75
25
Nov - Feb

Colorado
El Paso
75
25
Nov - Feb

Colorado
Jefferson
75
25
Nov - Feb

Colorado
Larimer
75
25
Nov - Feb

Connecticut
Fairfield
90
10
Nov - Feb

Minnesota
Anoka
10
90
Oct - Jan

Minnesota
Carver
10
90
Oct - Jan

Minnesota
Chisago
10
90
Oct - Jan

Minnesota
Dakota
10
90
Oct - Jan

Minnesota
Hennepin
10
90
Oct - Jan

Minnesota
Isanti
10
90
Oct - Jan

Minnesota
Ramsey
10
90
Oct - Jan

Minnesota
Scott
10
90
Oct - Jan

Minnesota
Washington
10
90
Oct - Jan

Minnesota
Wright
10
90
Oct - Jan

Montana
Missoula
0
100
Nov - Feb

Nevada
Clark
0
100
Oct - Mar

Nevada
Washoe
95
5
Oct- Jan

New Jersey
Bergen
95
5
Nov - Feb

New Jersey
Essex
95
5
Nov - Feb

New Jersey
Hudson
95
5
Nov - Feb

New Jersey
Hunterdon
95
5
Nov - Feb

New Jersey
Middlesex
95
5
Nov - Feb

New Jersey
Monmouth
95
5
Nov - Feb

New Jersey
Morris
95
5
Nov - Feb

New Jersey
Ocean
95
5
Nov - Feb

New Jersey
Passaic
95
5
Nov - Feb

New Jersey
Somerset
95
5
Nov - Feb

New Jersey
Sussex
95
5
Nov - Feb

New Jersey
Union
95
5
Nov - Feb

New York
Bronx
95
5
Nov - Feb

New York
Kings
95
5
Nov - Feb

New York
Nassau
95
5
Nov - Feb

New York
New York
95
5
Nov - Feb

New York
Orange
95
5
Nov - Feb

New York
Putnam
95
5
Nov - Feb

New York
Queens
95
5
Nov - Feb

New York
Richmond
95
5
Nov - Feb

New York
Rockland
95
5
Nov - Feb

New York
Suffolk
95
5
Nov - Feb

New York
Westchester
95
5
Nov - Feb

Oregon
Clackamus
1
99
Nov - Feb

Oregon
Jackson 
1
99
Nov - Feb

Oregon
Josephine
1
99
Nov - Feb

Oregon
Klamath
1
99
Nov - Feb

Oregon
Multnomah
1
99
Nov - Feb

Oregon
Washington
1
99
Nov - Feb

Oregon
Yamhill
1
99
Nov - Feb

Texas
El Paso
15
85
Nov - Feb

Utah
Utah
20
80
Nov - Feb

Washington
Clark
1
99
Nov - Feb

Washington
Spokane
1
99
Sep - Feb

Wisconsin
St. Croix
10
90
Oct - Jan

Source:
Documentation For the Draft 1999 National Emissions Inventory for Criteria Pollutant - Onroad Sources, 

Table 8, E.H. Pechan & Associates, Inc., October 2001.

Table E-1.  State-Level Comparison of PES and NEI VOC Emission Estimates


Stage I Total (tpy)

Splash Loading (tpy)

Submerged Loading (tpy)

Submerged Balanced (tpy)

UST B&E (tpy)


State
PES
NEI
PES
NEI
PES
NEI
PES
NEI
PES
NEI

Alabama

2,005

0

0
1,016
10
1,137
1,197

Alaska

0
1,443
0

0


143
0

Arkansas

5,632
8,344
0
1,935
0
435
0
1,032
935

Arizona

8,659
1,046
0
493
0

0
687
636

California

0
460
0
223
0
4,279
0
7,245
4,446

Colorado

4,299
4,606
0

0
400
0
994
1,062

Connecticut

397
642
0

0
465
0
697
678

DC

0

0

0
47
82
62
6

Delaware

0

0

426
174
0
219
184

Florida

11,129
43,140
0

5,900
533
0
3,660
2,402

Georgia

6,965
17,502
0

0
754
470
2,321
1,292

Hawaii

0

0
1,138
0

0
177
0

Iowa

5,727
8,777
0

0

0
780
792

Idaho

2,228
3,065
0

0

0
285
306

Illinois

13,769

0

0
1,805
0
2,312
0

Indiana

0
10,268
9,718

0
560
227
1,569
0

Kansas

5,633
8,506
0

0
0
0
748
775

Kentucky

3,208
10,387
522

3,156
179
359
1,070
1,050

Louisiana

325
8,252
2,822

0
498
36
1,124
2,382

Massachusetts

0

16

3,032
931
2,278
1,239
1,369

Maryland

0

0

0
769
1,955
1,010
1,924

Maine

0

1,576

524
261
63
374
330

Michigan

439
2,363
2,732
4,000
9,842
1,043
247
2,420
2,414

Minnesota

8,752

0
5,304
0

0
1,203
1,206

Missouri

10,547
9,346
0
1,268
0
342
0
1,488
1,536

Mississippi

6,187
10,233
0

0

0
711
854

Montana

2,055

0
1,154
0

0
263
282

North Carolina

22,556

0

0
1,760
0
2,109
1,342

North Dakota

1,459

0
797
0

0
190
202

Nebraska

3,316
4,659
0

0

0
421
460

New Hampshire

2,924
241
0

0
87
0
275
117

New Jersey

578

0

0
1,566
0
1,970
231

New Mexico

3,352
3,688
0

0
108
0
457
592

Nevada

2,242

0
2,346
0

0
461
175

New York

33,531
2,776
0

0
2,009
0
2,690
0

Ohio

6,662
10,936
0

0
1,325
0
2,620
1,142

Oklahoma

232
9,795
0

0
321
0
1,104
952

Oregon

0
3,529
0

0
315
0
779
0

Pennsylvania

0

0

13,251
2,064
4,046
2,558
2,211

Rhode Island

0
221
385

116
160
38
233
25

South Carolina

11,269
15,560
0

0

0
1,168
1,057

South Dakota

1,644
2,277
0

0

0
211
227

Tennessee

15,105
15,921
0

0
496
375
1,808
1,468

Texas

0
40,648
0
20
0
2,795
27,364
5,815
5,023

Utah

407
1,447
0

0
311
0
543
75

Virginia

0
1,829
0
3,316
7,314
771
1,811
1,894
2,107

Vermont

3,627

0

0
101
0
149
0

Washington

0
4,104
0

0
785
0
1,419
0

Wisconsin

5,707
4,352
0

0
60
0
308
876

West Virginia

2,459
2,780
2,116

1,294
600
0
1,225
480

Wyoming

1,379
1,524
0

0

0
155
189

Grand Total

216,403
274,667
19,888
21,994
44,855
30,125
39,363
65,532
47,006
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