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I.
INTRODUCTION


The purpose of this work plan is to lay out a proposed methodology for generating a 2002 emission inventory for onroad and nonroad precursors of haze for the MANE-VU States.  This work plan proposes tasks, a schedule, and costs for completing this work.  The products of this project are intended to be used in regional haze SIPs, as well as PM10, PM2.5, and  8-hour ozone SIPs.  To accommodate these multiple end uses of the inventory, we propose to include the following pollutants, at a minimum, in this inventory:  PM2.5, SO2, NOx, NH3, VOC, PM10, CO, elemental carbon, and organic carbon.  Additional PM or VOC species may be added, depending upon the most up-to-date information available on emission factors or speciation profiles for these species at the time the inventory is being calculated.  To accommodate the needs for regional haze and air quality modeling, we will also produce files to be used as inputs to emission models, as well as in formats specified by the onroad and nonroad RPO Data Exchange Protocols.  While MANE-VU’s objective is to use as much final 2002 data as possible in these emission inventories, the Consolidated Emissions Reporting Rule (CERR) requires statewide 2002 mobile source emission inventories be submitted by June 1, 2004.  In addition, MANE-VU needs to be ready to begin modeling by the end of 2004 to remain on schedule.  Thus, the approach contained here makes use of as much State and local 2002 data as can be provided by mid-2003, so that emission inventories and modeling files can be complete by the end of 2003, but includes a task to develop a plan for periodically updating the 2002 mobile source emission inventories. 


This Work Plan is accompanied by a Quality Assurance (QA) Plan, delivered under separate cover.  The steps outlined in the QA Plan will be followed in the performance of the work described in this Work Plan.

II.
TECHNICAL APPROACH

A.  Task 1.  Summarize Default Data

The objective of this task is to make the State and local agencies aware of what data will be used in the absence of data that these agencies might otherwise supply.

1a.  Summary of Default Onroad Data

For the onroad sector, the default data will include VMT summaries as well as MOBILE6 default inputs.  For each State, a spreadsheet will be prepared summarizing the preliminary 2002 NEI VMT data by roadway type and vehicle type for each county.  In addition to the VMT totals by vehicle type, the VMT mix by vehicle type will also be presented, since this is an important determinant of the fleet average emission factors.  Comparisons to the 1999 NEI VMT data will also be prepared, showing the average annual growth rate from 1999 to 2002 at several different levels of detail.  One comparison would show State-level total VMT growth rates.  Another will show the same information by county.  In addition, VMT growth rate summaries by roadway type and by vehicle type will also be presented at the State and county levels.  The primary purpose of these summaries is to assist the State and local agencies that will not be able to obtain 2002 VMT data in time for the initial modeling runs to determine whether the default VMT growth rates might be reasonable to apply to their 1999 (or more recent) VMT data.  Where possible, graphical data summaries will be included.

The other component of onroad emissions, in addition to the VMT data used, is the emission factors.  The onroad emission factors will be calculated using EPA’s MOBILE6 model.  Thus, the inputs to this model are crucial to the determination of the onroad emissions.  Pechan will prepare county-level summaries of key MOBILE6 inputs.  These include information on control programs thought to be present in each county, such as reformulated gasoline, I/M programs, oxygenated fuels, and other programs.  For inputs such as I/M, the default program characteristics that would be modeled in each county will be laid out.  It will be important for the State agencies to verify both the counties actually included in these programs in 2002 as well as the program characteristics in 2002.  In addition to control program data, data characterizing the vehicle fleet are important in estimating the onroad emissions.  Such inputs include:  vehicle registration distributions by age, diesel sales fractions, mileage accumulation rates, and others.  The defaults used for these parameters in the NEI are the MOBILE6 defaults.  Pechan will clearly indicate where these MOBILE6 defaults are used in the NEI and will be used as defaults for the MANE-VU inventory in the absence of local data.  Default ambient conditions, such as temperature, will be presented by State on a monthly basis, based on actual 2002 temperature data recorded in the MANE-VU States at selected meteorological stations.  Similarly, RVP data and fuel sulfur content data by season or month, based on 2002 sample data, will be presented as it becomes available.  In order to meet project deadlines, it may be necessary to present 2001 RVP data, on the assumption that, in most cases, changes in these fuel properties from 2001 to 2002 should be minimal.

The deliverable for Task 1a will be a memorandum summarizing the default data that would be applied throughout the MANE-VU region and the approach that would be used in applying these default data in areas where no further State or local inputs are supplied.  Accompanying this memo will be a set of data files by State containing the VMT data summaries and the county-level summaries of default MOBILE6 inputs.

1b.  Summary of Default Nonroad Data

Several of the data elements needed for onroad mobile modeling overlap with the data used as input to the NONROAD model runs.  These include monthly Reid vapor pressure (RVP) inputs, average monthly ambient temperatures, reformulated gasoline programs, and gasoline oxygen content data.  In addition, fuel sulfur content data and Stage II refueling program information will be incorporated into the NONROAD model input files.  The level of effort in compiling these data for nonroad accounts for this overlap.
Similar to the summaries prepared for Task 1a, Pechan will prepare a summary showing Pechan’s proposed default data for the Stage II refueling programs.  Fuel sulfur content data for all fuel types will be based on the model default values, as Pechan is not aware of any readily available information to adjust the nonroad fuel sulfur level in the model.  S/L/T agencies are encouraged to provide any information they may have on this fuel parameter.  For example, some nonroad diesel engines may use lower sulfur highway fuel instead of “red dye” diesel fuel, which has higher fuel sulfur content (untaxed diesel fuel meant for use in nonroad engines is required to have a red dye added).  For areas where both types of diesel fuel are used, a weighting of the sulfur levels of the two types of fuel to the total fuel volume may be possible if the amounts of each fuel can be estimated.

As part of this task, Pechan will also prepare emission maps that present county-level emission estimates by significant nonroad category, as identified in Task 4.  The nonroad category/pollutant combinations we propose to map include:

NONROAD model:

Diesel Construction PM2.5 

Diesel Industrial PM2.5
Gasoline Lawn and Garden VOC 

Gasoline Recreational Marine VOC 

Gasoline Recreational Equipment VOC

Other Nonroad:

Aircraft NOx 

Commercial Marine SO2 
Locomotive NOx 

By mapping emissions for the first five categories, S/L/T agencies can review the geographic allocation included in the NONROAD model to distribute category-specific emissions to individual counties, and can review these estimates for representativeness.  For most equipment categories, the same allocation factor is used to distribute emissions for all applications within a specific category.  An exception is gasoline recreational equipment, which will require two maps since Snowmobiles are distributed differently than All-Terrain Vehicles (ATVs) and Offroad Motorcycles.  To accompany the maps, Pechan will also list the geographic allocation factors used by NONROAD for the identified equipment categories/SCCs.  

Aircraft, commercial marine vessels, and locomotives are not included in the NONROAD model, and were recently updated for the 1999 NEI using current year national-level activity data and emission factors, allocated to counties based on surrogate indicator data. (ERG, 2002).  Review of the emission maps by S/L/T agencies will assist in identifying the accuracy of the NEI’s top-down methodology in predicting activity and emissions for these nonroad categories.
1c.  Summary of Default Temporal, Spatial, and Speciation Data

The default information specified above is necessary for the calculation of county-level annual onroad and nonroad emissions.  For air quality modeling, the emission data need to be specified for selected episodes.  In order for the data to most appropriately represent the selected episodes or modeling conditions, the emissions need to be allocated temporally by month or season, day of week, and hour of day.  The emissions also need to be allocated spatially according to grid cells.  In addition, the VOC and PM emissions need to be speciated into various compounds.

For the onroad category in the NEI, only the monthly temporal processing is applied.  These profiles will be reported.  The default daily and hourly temporal profiles used for the onroad category in emission processing models will also be presented here.

For categories included in EPA’s NONROAD model, Pechan will prepare a summary of the temporal profiles used by the model to estimate monthly or seasonal emissions, as well as weekday and weekend day emissions.  The model contains monthly profiles to reflect differences in activity by equipment category and by geographic region.  The weekday and weekend day profiles vary by category but are the same for all areas of the nation.

For aircraft, commercial marine vessels, and locomotives, the 1999 NEI assumes that activity is constant throughout the year.  However, there are likely to be monthly or seasonal variations for these categories.  In addition, for a category such as aircraft, variations in diurnal emissions are expected (e.g., peaks in aircraft activity are likely in the morning and early evening hours).  Pechan will review other Regional Planning Organization (RPO) efforts to determine if more representative default profiles are available for these categories, and will propose default temporal profiles for these categories.

B.  Task 2.  Collect State/Local Agency Data

2a.  Onroad Data

Based on the November 27 call held between Pechan staff and MANE-VU member agencies, it became clear that 2002 VMT data for many of the MANE-VU States will not be available until 2004.  However, many of the States are currently working on  preparing the MOBILE6 inputs that will be needed for a 2002 onroad emission inventory.  Therefore, this task will be subdivided between VMT and related inputs and the MOBILE6 inputs.

MOBILE6 Inputs

Once the State and local agencies have had an opportunity to review the default MOBILE6 inputs as described in Task 1, they will have the option to indicate which of these default inputs are sufficient for the modeling of their State or area and will then need to provide area-specific inputs for the remainder of the MOBILE6 inputs.  This can be done in several ways.  First, the default data provided to the State and local agencies can be marked up with changes indicated.  A second method of providing the inputs for the MOBILE6 runs is to provide the input data in the form of an existing MOBILE6 input file.  In this case, documentation must be provided indicating the county or counties represented by a given MOBILE6 input file and also indicating what season or month and what portion of the VMT each individual scenario in the MOBILE6 input file represents (e.g., the summer day on urban interstates).  In the case of providing MOBILE6 input files, any nondefault external data files called by the MOBILE6 file must also be provided (such as registration distribution files).  A third option exists for agencies to provide written or tabular documentation of the MOBILE6 inputs for their area or State.  For example, one State might provide a county-level table showing 2002 RVP by season, monthly minimum and maximum temperatures, names of I/M files applicable within each county, and the name of registration distribution files to be applied in each county.  Accompanying this table would need to be the individual I/M files and registration distribution files named on the table.

The minimum data that we would hope to obtain from all States includes:

· Registration distribution data (either Statewide, county level, or for groups of counties);

· I/M and ATP program data and the counties affected by the program;

· Seasonal RVP data;

· Verification of counties in reformulated gasoline program;

· Verification of the counties in the oxygenated fuel program and the corresponding parameters; and

· LEV program implementation schedule for States not participating in the OTC-LEV program (e.g., New York and Massachusetts).

Other inputs that we would hope to collect from a number of States and/or local areas, but would not expect full coverage of in the MANE-VU region include:

· Diesel sales fractions;

· Speed data (either as average speeds for individual roadway types or MOBILE6 speed distribution files);

· Monthly minimum and maximum temperatures;

· Fuel sulfur content by season;

· Any other optional MOBILE6 inputs.

Note that VMT mix inputs are not included here.  These are discussed in the VMT section.  Since emissions are needed by SCC, it makes more sense to apply the VMT mix fractions to the VMT data base so that emissions are calculated by vehicle type.

The deliverable from this task will be a memorandum summarizing the MOBILE6 inputs supplied by the various State and local agencies.  This memorandum will be accompanied by a county-level data file with the corresponding inputs or file names and the set of all additional files named in this county-level file.

VMT Data

As indicated above, based on previous conversations with the States, many of the States indicated that 2002 VMT data would not be ready until 2005.  At the earliest, several States expected 2002 VMT data might be available by the end of 2003.  To accommodate this delay in obtaining actual 2002 VMT data, we propose to initially obtain 1999 VMT data from the States and grow that to 2002.  Once the actual 2002 data are available from the States, these data would replace the projected 2002 data.  Thus, the effort here will be on collecting appropriate VMT allocation data.  This includes the allocation of VMT by county, roadway type, and vehicle type.  It also includes the allocation of VMT by month or season, day of week, and hour of day where these data are available.

As indicated in Task 1, the MANE-VU member agencies will be provided with 1999 VMT summaries by county, roadway type, and vehicle type.  The preferred approach for providing updated data would be to provide the data back in this same format.  However, there are likely to be cases where States may have VMT allocated by county, but may not have the allocations by roadway type or vehicle type.  In such cases, we ask that the State and local agencies provide the VMT data at the lowest level of detail available, and we will then use the default mixes to allocate the VMT to the necessary level.  This process is discussed further under Task 3.  

Any information on VMT growth factors from 1999 to 2002 should also be provided at the lowest level of detail available (e.g., by county for urban roads).  

Documentation should be included with all VMT provided to indicate the units of the VMT.  For example, ozone season weekday or average annual VMT.  In addition, any factors available to allocate the VMT temporally should be provided with sufficient documentation to ensure that these factors will be correctly applied.

The deliverable from this task will be a memorandum indicating what updated VMT data were provided and an updated 1999 VMT data base with State and local VMT replacing the default NEI VMT in as many cases as possible.  All additional growth factors and temporal factors supplied under this task will also be provided in a data base.

2b.  Nonroad Data  


After reviewing the default data inputs and geographic distribution maps provided for the nonroad mobile sector under Task 1b, S/L/T agencies will be asked to provide any revisions to the NONROAD model category inputs or updates to 2002 emission estimates for aircraft, commercial marine vessels, or locomotives.  

Based on the November 27 call held between Pechan staff and MANE-VU member agencies, two States, including Pennsylvania and Vermont, have started efforts to collect activity data for NONROAD model categories.  Other S/L/T agencies may want to consider the use of a preliminary methodology developed by the Northeast States for Coordinated Air Use Management (NESCAUM) to improve local equipment population and activity estimates for construction equipment, which can be a significant source of PM and visibility-impairing pollutants (Cooper, 2002).  Although not available to date, a report that described this methodology is expected to be issued soon by NESCAUM.  In addition, if States have developed their own independent emission estimates for commercial marine vessels, aircraft, or locomotives, these estimates should be provided, along with a description of estimation procedures used.

Pechan will review the data and compile the inputs/emission estimates for use in developing a preliminary 2002 nonroad mobile inventory under Task 4.

C.  Task 3.  Prepare Preliminary 2002 Onroad Emission Inventory

Under this task, Pechan will prepare an annual 2002 onroad emissions inventory using the preliminary 2002 VMT data.  The inventory will be calculated by month, county, roadway type, and vehicle type. 

3a.  Prepare 2002 VMT

The collection of State and local VMT data was discussed under Task 2a.  As indicated there, we expect the preliminary 2002 emissions inventory to be based on 1999 VMT grown to 2002.  Prior to projecting to 2002, a full set of 1999 VMT data by county, roadway type, and vehicle type will be developed under Task 2a, replacing the default NEI 1999 VMT data with data supplied by the MANE-VU member agencies, wherever possible.  These 1999 VMT data will be multiplied by the default VMT growth factors developed under Task 1a or by locally supplied data where available.  Since the emission factors will be calculated on a monthly basis, the annual 2002 VMT will be calculated for each month by multiplying the annual VMT by a monthly temporal factor (either locally supplied or default) for each month of the year.

3b.  Prepare MOBILE6 Input Files

MOBILE6 input files will be prepared for groups of counties within each State having the same control programs and fleet parameters.  In some cases, this will be one input file per county, while in others only one input file will be needed for the entire State.  The county-level data file from Task 2a, indicating where locally supplied inputs have been provided, will be used to develop these input files.  Within each input file, there will be one scenario for each combination of month and speed/roadway type needed.  Monthly minimum and maximum average daily temperatures from 2002 will be obtained for one selected city in each State, where not otherwise provided, from the National Climatic Data Center.  The corresponding monthly or seasonal fuel information will also be included.  For areas that do not provide speed information, the default speeds by roadway type and vehicle type from the NEI will be used. 

Once the MOBILE6 input files are created, the MOBILE6 model will be run.  Emission factors obtained in the data base output format will be used and processed.

3c.  Calculate Annual Onroad Emissions

Once the VMT data base has been created and the MOBILE6 emission factors have been calculated, preliminary 2000 onroad emissions will be calculated.  This will be accomplished by mapping the VMT to the corresponding emission factor, by county, roadway type, and vehicle type.

The deliverable for Task 3 will be a data base of  the preliminary 2002 onroad emissions at the SCC level of detail.  Emission summaries will also be developed and provided for review.

D.  Task 4.  Prepare Preliminary 2002 Nonroad Emission Inventory

To understand the importance of the nonroad sector relative to other source categories, Pechan first examined the contribution of the nonroad mobile emissions to the total 1999 emissions inventory (i.e., stationary point + stationary area + onroad mobile + nonroad mobile) for the MANE-VU region.  Table 1 presents a summary of regional pollutant emissions, based on the latest 1999 NEI, Version 2.0.  It is estimated that nonroad mobile contributes 16 percent of total VOC emissions, and 15 percent of NOx emissions.  For SO2, primary PM10, and NH3 emissions, the nonroad contribution is approximately 2 percent.  For primary PM2.5 emissions, the contribution is relatively higher at 6 percent.  The nonroad mobile contribution to CO is 24 percent, but CO is not a priority pollutant in developing PM2.5 and regional haze emission inventories.

	Table 1

Contribution of Nonroad Sector Emissions to

Total MANE-VU Emissions Inventory



	
	VOC
	NOx
	SO2
	PM10
	PM2.5
	NH3
	CO

	All-Sector Total
	3,118,827
	3,313,891
	2,946,776
	1,956,251
	751,595
	276,668
	18,957,852

	Nonroad Sector Total
	494,728
	525,626
	57,363
	46,841
	42,963
	6,037
	4,602,537

	Percent of Total
	16%
	15%
	2%
	2%
	6%
	2%
	24%


Table 2 shows the nonroad equipment category contributions to the total nonroad emissions inventory.  For VOC, gasoline lawn and garden (33 percent), recreational marine (32 percent), and recreational equipment such as ATVs and snowmobiles (16 percent) are the major contributors.  For NOx, the major contributors are diesel construction (30 percent), commercial marine (26 percent), and railroads (10 percent).  Various diesel equipment categories make up 55 percent of the SO2 emissions inventory (construction at 37 percent and industrial equipment at 7 percent) while commercial marine contributes 37 percent.  

Major contributors for primary PM10 and PM2.5 emissions are gasoline recreational marine (16 percent), diesel construction (33-34 percent), and commercial marine (12-13 percent).  It should be noted that for commercial aircraft, PM2.5 or PM10 emission estimates are not reported in the 1999 NEI due to a lack of PM emission factors for these engines within the Federal Aviation Administration’s (FAA’s) Emission Dispersion Modeling System (EDMS).  Therefore, the contribution of aircraft to the nonroad PM inventory presented in Table 2 is likely to be underestimated.

	Table 2

Percent Contribution of Nonroad Categories to 

Total Nonroad Emissions for MANE-VU Region



	Tier 2
	Tier 3
	VOC
	NOx
	SO2
	PM10
	PM2.5
	NH3
	CO

	Non-Road Gasoline
	recreational
	16%
	0%
	1%
	2%
	2%
	0%
	8%

	Non-Road Gasoline
	construction
	2%
	0%
	0%
	1%
	1%
	0%
	3%

	Non-Road Gasoline
	industrial
	1%
	1%
	0%
	0%
	0%
	0%
	3%

	Non-Road Gasoline
	lawn & garden
	33%
	3%
	1%
	9%
	9%
	1%
	48%

	Non-Road Gasoline
	farm
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	Non-Road Gasoline
	light commercial
	8%
	1%
	1%
	1%
	1%
	1%
	20%

	Non-Road Gasoline
	logging
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	Non-Road Gasoline
	airport service
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	Non-Road Gasoline
	railway maintenance
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	Non-Road Gasoline
	recreational marine vessels
	32%
	1%
	1%
	16%
	16%
	1%
	9%

	Non-Road Diesel
	recreational
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	Non-Road Diesel
	construction
	4%
	30%
	37%
	33%
	34%
	3%
	2%

	Non-Road Diesel
	industrial
	1%
	5%
	7%
	6%
	6%
	1%
	0%

	Non-Road Diesel
	lawn & garden
	0%
	1%
	2%
	2%
	2%
	0%
	0%

	Non-Road Diesel
	farm
	1%
	4%
	4%
	6%
	6%
	0%
	0%

	Non-Road Diesel
	light commercial
	1%
	3%
	4%
	5%
	5%
	0%
	0%

	Non-Road Diesel
	logging
	0%
	0%
	1%
	0%
	0%
	0%
	0%

	Non-Road Diesel
	airport service
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	Non-Road Diesel
	railway maintenance
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	Non-Road Diesel
	recreational marine vessels
	0%
	1%
	1%
	0%
	0%
	0%
	0%

	Aircraft
	other
	1%
	3%
	2%
	1%
	1%
	0%
	1%

	Marine Vessels
	diesel
	1%
	26%
	9%
	12%
	13%
	0%
	0%

	Marine Vessels
	other
	0%
	0%
	28%
	0%
	0%
	0%
	0%

	Railroads
	other
	0%
	10%
	3%
	3%
	3%
	0%
	0%

	Other
	liquefied petroleum gas
	0%
	9%
	0%
	0%
	1%
	1%
	4%

	Other
	compressed natural gas
	0%
	1%
	0%
	0%
	0%
	91%
	0%

	
	Nonroad Total Emissions
	494,728
	525,626
	57,363
	46,841
	42,963
	6,037
	4,602,537


Compared to catalyst-equipped onroad engines and agricultural-related area sources, nonroad engines are not a significant source of ammonia (NH3).  The major category contributing to nonroad NH3 is compressed natural gasoline (CNG) engines.  However, in recent discussions with EPA OTAQ, it is likely that these emissions are overestimated for the 1999 NEI based on the units in which CNG fuel consumption estimates are expressed in the NONROAD model (Harvey, 2002).  In addition, NH3 emission estimates were not estimated for the NEI for the categories of aircraft, commercial marine vessels, and locomotives, although these categories are expected to be a source of NH3 emissions.

Finally, gasoline equipment such as lawn and garden and light commercial equipment contribute 48 percent and 20 percent, respectively to the total nonroad CO inventory.

Based on this analysis, the following are identified as priority categories to focus efforts for developing more representative mass emissions estimates and improving the spatial and temporal distribution of these emissions.

·  Diesel Construction

·  Diesel Industrial

·  Gasoline Lawn and Garden

·  Gasoline Recreational Marine

·  Gasoline Recreational Equipment

·  Aircraft

·  Commercial Marine Vessels

·  Locomotives

4a.  Nonroad Engine (NONROAD model) Emissions

Under Task 4a, Pechan will develop an updated 2002 inventory for nonroad engines included in EPA’s draft NONROAD model.  The NONROAD model is still in draft form, and the latest public version of the model is dated June 2000.  EPA OTAQ has developed an updated model, and if released to the public within the needed time frame, Pechan will use this version for generating 2002 nonroad emission estimates. 

NONROAD model equipment categories include:  outdoor power equipment, recreational vehicles, farm and construction machinery, lawn and garden equipment, aircraft and rail support equipment, and many other applications.  These equipment are powered by compression-ignition engines, which are typically diesel-fueled, as well as spark-ignition or gasoline-fueled engines.  Compressed natural gas (CNG) and liquefied petroleum gas (LPG) engines are also included in the NONROAD model.  Equipment categories are typically defined at the 7-digit SCC level, with recreational marine and railroad support being exceptions.  Specific equipment applications are defined at the 10-digit SCC level.  The latest draft version of NONROAD contains 213 SCCs.  The following general SCCs are addressed by the NONROAD model, and will be covered under this task.  

	Nonroad SCC
	SCC Description

	2260xxxxxx

2265xxxxxx

2267xxxxxx

2268xxxxxx

2270xxxxxx

2282xxxxxx

2285xxx015
	2-stroke gasoline engines

4-stroke gasoline engines

CNG engines

LPG engines

Diesel engines

Recreational marine equipment

Railroad support equipment



To estimate pollutant emissions, the NONROAD model multiplies equipment populations and their associated activity (i.e., load factor and annual hours of use) by the appropriate emission factors.  The model contains default values for these activity variables, but the values can be replaced with user-supplied data.  In addition, data such as ambient temperature and other variables related to fuel characteristics also affect the emissions calculation.

Pechan will develop 2002, State-specific option files for four seasons (winter, spring, summer, fall).  These files will be used to generate county-level seasonal emissions, and results for each of four seasons will be summed to estimate annual emissions.  Pechan will populate these option files with temperature and fuel characteristic input data as finalized under Task 1b.  In place of the model default values, Pechan proposes to use the latest monthly/seasonal State-level temperatures and Reid vapor pressure (RVP) inputs available (likely to be 2001), but will use 2002 data for these variables as they become available.  In addition, Pechan will create county-specific input files to reflect county differences from the Statewide input values (e.g., reformulated gasoline, oxygenated fuels, Stage II, and fuel sulfur levels).

NONROAD does not contain NH3 emission factors.  Ammonia emissions will be calculated outside the model using fuel consumption estimates (in gallons) generated from NONROAD as the basis for activity.  The fuel consumption will be multiplied by emission factors based on measurements of NH3 emissions from light-duty gasoline engines without catalysts, and heavy-duty diesel engines (Harvey, 1983).  Unless more representative data for NH3 emissions from nonroad engines can be identified, these emission factors will be used.  The NEI methods for estimating NH3 emissions from CNG engines will also be reviewed.

If provided under Task 2b, Pechan will incorporate activity data corresponding to State or local equipment populations and associated hours of use as input to model runs.  Activity data may be provided in either standard NONROAD model input file format, or values for the variables may be provided and incorporated by Pechan into the data input files referenced in the model.  Pechan will prepare the option files to be consistent with the National RPO Data Exchange Protocol for nonroad mobile sources (VISTAS, 2002).



4b.  Aircraft, Commercial Marine Vessels, and Locomotives

Under this task, Pechan will develop updated 2002 emission estimates for the following SCCs:

	Nonroad SCC
	SCC Description

	2275001000

2275020000

2275050000

2275060000

2280002100

2280002200

2280003100

2280003200

2285002005

2285002010
	Aircraft; Military Aircraft; Total

Aircraft; Commercial Aircraft; Total: All Types

Aircraft; General Aviation; Total

Aircraft; Air Taxi; Total

Marine Vessels, Commercial; Diesel; In port

Marine Vessels, Commercial; Diesel; Underway

Marine Vessels, Commercial; Residual; In port

Marine Vessels, Commercial; Residual; Underway

Railroad Equipment; Diesel; Line Haul Locomotives

Railroad Equipment; Diesel; Yard Locomotives


Aircraft, commercial marine vessels, and locomotives are not included in the NONROAD model, and annual emissions were recently developed for the 1999 NEI using national-level activity data and emission factors, allocated to counties based on surrogate indicator data (ERG, 2002).  National aircraft emissions were distributed to counties using airport-specific landing-takeoff operations (LTOs) from the Federal Aviation Administration (FAA).  CMV emissions were allocated to counties based on geographic information system (GIS) data corresponding to port traffic and waterway length.  Finally, locomotive emissions were distributed according to GIS data for rail density (i.e., gross-ton miles per mile).  Preliminary inventories for 2000 and 2001 have also been developed for these categories.

With the exception of Maryland, who supplied HAP emission estimates for these categories, Pechan is not aware of MANE-VU S/L/T agencies supplying their own independent estimates for these categories for the 1999 NEI.  As such, Pechan will use surrogate growth factors related to the activity for these categories to project the most recent year inventory finalized for the NEI to 2002.  Pechan proposes to use airport-level LTOs, assigned to counties, for growing aircraft emissions (FAA, 2002).  If available for 2002, vessel bunkering and rail fuel consumption estimates provided in the Energy Information Administration’s (EIA’s) publication, Fuel Oil and Kerosene Sales will be used for growing commercial marine vessels and locomotive emissions (EIA, 2002a).  Otherwise, Pechan will use fuel projections for these sectors prepared for EIA’s Annual Energy Outlook (EIA, 2002b).  Pechan will replace the grown emission estimates with estimates developed and supplied by States under Task 2b. 

Pechan is also aware of efforts by EPA Emission Factor and Inventory Group (EFIG) to develop preliminary 2002 estimates for these nonroad categories for the NEI, expected to be complete in August 2003.  Pechan will follow these efforts to determine the usefulness of these estimates for this inventory.

In addition, methods to fill in the identified gaps in the NH3 emissions (for all categories) and PM10 and PM2.5 emission estimates (for commercial aircraft) in the NEI will be examined.  Pechan will consult with EPA/OTAQ on the availability of emission factors for developing these emission estimates, or the suitability of alternative emission factors developed for related engines will be explored.

E.  Task 5.  Prepare Model Input Files

In order for the 2002 mobile source emission inventory to be used in air quality modeling, the inventory needs to be processed through an emissions processing program.  The most likely emission processors to be used at this time are SMOKE or EMS.  The emissions inventory needs to be converted to a format that can be used as inputs to these models.  This work plan only includes the preparation of the emission inventory files and associated temporal, spatial, and speciation allocation files.  The running of emission processing models is outside the scope of this work plan.

5a.  Prepare EMS/SMOKE MOBILE6 Files

Under this task, the MOBILE6 input files used in calculating the annual emissions will be converted to the format needed for input to an emission processing model, such as EMS or SMOKE, as well as the agreed-upon Inter-RPO Data Exchange Protocol format.  The programs that will be developed under Task 3 to set up the MOBILE6 input files based on the local and default inputs will be used as the starting point to develop programs to set up the MOBILE6-based EMS and SMOKE input files.  Although EMS has not yet been finalized to work with MOBILE6, EPA used SMOKE over the past year for modeling in the nonroad engine rulemaking analysis.  Thus, the MOBILE6 input formats for SMOKE are more certain than those for EMS, but it is expected that the EMS formats will be relatively similar to the SMOKE inputs.  Files mapping these input files to specific counties will also be provided.

The deliverables from this task would be a set of MOBILE6-based inputs formatted for use in EMS/SMOKE, and in the specified inter-RPO data exchange protocol, and any necessary mapping files and associated external data files.

5b.  Prepare VMT-related Modeling Files

In addition to the MOBILE6-based modeling files, VMT files are also needed in order for the emission processing models to calculate emissions hour or day of the year.  Thus, several VMT-based files are needed as inputs to these emission processing models.  Typically, these models require files of county-level annual VMT by roadway type.  Additional files must be provided that give the VMT mix by vehicle type.  Temporal files are also needed that allocate VMT by month, day of week, and hour of day.  Finally, these models also provide for files to indicate average vehicle speed by roadway type and time of day.

Each of these files will be developed from the projected 2002 VMT data base developed under Task 3, incorporating local data wherever possible.  Local temporal data and speed information will be provided where available.   The VMT data will also be prepared in the agreed-upon Inter-RPO Data Exchange Protocol format.

The deliverable for this task would be set of VMT inputs formatted for use in EMS/SMOKE and the Inter-RPO Data Exchange Protocol and all necessary temporal files that would be replacing the model defaults.

Line Source Option

One optional approach to providing the VMT by facility type is to include interstates or other major roadway types as line sources.  This approach would improve the spatial allocation of VMT.  For example, in a large rural county with only one major interstate passing through, this approach would allocate all interstate emissions along the actual path of the interstate, rather than applying the emissions equally throughout the county.  Additional effort would be needed for this approach.  This would be needed to ensure that the desired roadway coordinates are available within the emission processing model and to ensure that the modeling protocols needed for proper allocation of these major roadway emissions are appropriately followed.

5c.  Prepare EMS/SMOKE Nonroad Files

Once finalized under Task 4, Pechan will convert the 2002 nonroad mass emissions inventory files to formats suitable for input to the air quality modeling emissions preprocessor SMOKE, or other format as required by MANE-VU (e.g., EMS).  Pechan will follow SMOKE’s specifications for the area source annual or average day emissions file, “ARINV,” and will report all emissions at the 10-digit SCC level.  If developed under Task 2b, Pechan will also provide updated temporal, speciation, or spatial allocation files for nonroad SCCs, in the format suitable for use in SMOKE.

F.  Task 6.  Develop Methodology for Periodic Updates to Base Inventories

In order to meet the modeling schedule, as well as for States to be able to use these mobile source inventories in submission of the CERR requirements, this work will need to proceed before all States are able to provide final 2002 VMT data.  It is also likely that work will be ongoing in improving various nonroad emission categories.  The schedule for completing the above work assumes an end date of January 2004.  Thus, the purpose of this task is to provide a mechanism and schedule for periodically updating the emission inventories as more data become available.  The level of effort for this task assumes only time for conference calls with MANE-VU agencies to work out an agreeable schedule and to determine what data may be updated, and for the preparation of a technical memorandum outlining a process for accomplishing these updates.  Actual updates to the inventory are not included here.

G.  Task 7.  Documentation

Under this task, draft and final reports summarizing all work completed on this project will be prepared.  These reports will include all inputs actually used in the emission inventories.  Thus, the source of data by agency and/or default will be documented, as well as all emission calculation methodologies.

A final data archive will be prepared including the final electronic data products from this project.  This includes:  MOBILE6 input and output files, the VMT data base, the NONROAD Model inputs, the annual onroad and nonroad emission inventory, emission modeling input files and Inter-RPO Data Exchange Protocol formatted files, and emission summaries selected by MANE-VU.  

Presentation materials will also be prepared summarizing the key inputs and findings of this project to be presented at a future MANE-VU meeting.

H.  Task 8.  Project Management

This task incorporates project management associated with the execution of the tasks in this work plan.  Specifically, this includes the preparation of monthly progress reports, monitoring of the project schedule and budget, and conference calls to discuss comments on draft work products with MANE-VU members.  We also assume that two staff members will be needed to attend two one-day meetings to discuss the project and present results.

This task also includes overall QA of task deliverables by the project managers and the QA reviewer.  Preliminary QA is included within each individual task.
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III.  SCHEDULE, STAFFING, AND BUDGET

A schedule of deliverables and milestones is provided in Table 3.  This table can also be used as a reference point for the work to be performed under each task.  

Ms. Maureen Mullen and Ms. Kirstin Thesing are Pechan’s key staff for this work effort.  Ms. Mullen will be Pechan’s Project Manager and the technical lead for the onroad work.  As Project Manager, Ms. Mullen’s duties include coordinating the work among Pechan staff, being the primary point of contact with MARAMA, preparing monthly progress reports, and overall project management.  Ms. Thesing is the technical lead for the nonroad work.  Ms. Angelica Rena Codd will provide technical support for the onroad work.  Ms. Melissa Dagan will provide technical support for the nonroad work.  Mr. Steve Roe will be the QA reviewer on this project.  In this role, he will review all deliverables before they are sent to MARAMA.

The cost estimate for this project is provided in Table 4 (attached file).  

Table 3

Schedule of Deliverables and Other Milestones

	Task
	Deliverables
	Date

	Task 1--Summarize Default Data
	

	
	Draft Default Data Memorandum and Files
	4/01/03

	
	Final Default Data Memorandum and Files
	2 weeks after receipt of MARAMA comments

	Task 2--Collect State/Local Agency Data
	

	
	Draft Summary of State/Local Data and Memorandum
	6/15/03

	
	Final Summary of State/Local Data and Memorandum
	3 weeks after receipt of MARAMA comments

	Task 3--Prepare Onroad Inventory
	

	
	Draft Onroad Inventory and Methodology Memorandum
	11/1/03

	
	Final Onroad Inventory and Methodology Memorandum
	3 weeks after receipt of MARAMA comments

	Task 4--Prepare Nonroad Inventory
	

	
	Draft Nonroad Inventory and Methodology Memorandum
	11/1/03

	
	Final Nonroad Inventory and Methodology Memorandum
	3 weeks after receipt of MARAMA comments

	Task 5--Prepare Model Input Files
	

	
	Draft EMS/MOKE/RPO Files
	11/15/03

	
	Final EMS/MOKE/RPO Files
	2 weeks after receipt of MARAMA comments

	Task 6--Develop Methodology for Periodic Updates
	

	
	Draft Methodology Memorandum
	12/01/03

	
	Final Methodology Memorandum
	1 week after receipt of MARAMA comments

	Task 7--Documentation
	

	
	Data Archives
	12/15/03

	
	Draft Report
	12/15/03

	
	Final Report
	2 weeks after receipt of MARAMA comments

	Task 8--Project Management
	

	 
	Monthly Progress Reports
	15th of each month
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