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Introduction & Project Background

In 1997, the United States Environmental Protection Agency (EPA) established a new 8-hour ozone National Ambient Air Quality Standard (NAAQS).  This standard was the result of a review of ground level ozone and related health impacts, and was designed to replace the older 1-hour standard. The creation of this new standard was meant to address the cumulative impact of ozone exposure at lower levels for a longer period of time.  As such, the new standard is set at a lower level (0.08 parts per million) than the previous standard (0.120 parts per million) and is more protective of human health.

As part of the implementation of the new standard, states submitted area designation recommendations to the EPA in June of 2000 that identified potential ozone nonattainment areas based on air quality data during 1997 to 1999.  The Eastern Panhandle area of West Virginia (Berkeley and Jefferson counties) was identified at that time as one of the potential nonattainment areas, mainly based on the fact that the area is currently part of the Baltimore-Washington DC MSA.  No monitors were present in either Berkeley or Jefferson counties during this period.
A number of concerns were raised by the potential nonattainment areas about the adverse impacts of a possible nonattainment designation.  In response, the Eastern Panhandle area and West Virginia Department of Environmental Protection began to investigate possible voluntary actions that could be implemented proactively to improve air quality and lessen the possible impact of a formal nonattainment designation in areas that marginally exceed the new standard.

The most promising of the options explored was the EPA’s ozone Early Action Compact (EAC) program.  The EAC concept was originally 
developed by several areas in Texas in early 2002 and subsequently endorsed and expanded by the EPA as national voluntary program.

EACs are voluntary agreements by the localities, states, and the EPA to develop Early Action Plans (EAPs) to reduce ozone precursor pollutants and improve local air quality in a proactive manner, and in a shorter time than what would occur through the traditional nonattainment area designation and planning process.  These plans must include the same components that make up traditional State Implementation Plans (SIPs).  This includes emissions inventories, control strategies, schedules and commitments, and a demonstration of attainment based on photochemical modeling.  

The goal of an EAP is to develop a comprehensive strategy that will bring an area into attainment of the 8-hour ozone standard by 2007.  This goal is to be achieved by selecting and implementing local ozone precursor pollutant control measures that when combined with other measures on the state and national level, are sufficient to bring the area into compliance with the standard. If the area is successful in developing a plan that demonstrates attainment of the 8-hour ozone standard by 2007 and continued attainment through 2012, the EPA will defer the effective date of the nonattainment designation for the area.  This deferral will remain in place as long as certain milestones are met, such as implementation of local controls by 2005.  If all interim milestones are met and the area demonstrates attainment of the standard during the period from 2005 to 2007 through air quality data, then the nonattainment designations will be withdrawn by EPA, without further regulatory requirements.  If an area fails at any point in the process, it will revert back to traditional nonattainment status, with all the associated requirements of such a designation.

The Eastern Panhandle area of West Virginia has entered into an Early Action Compact which includes both Berkeley and Jefferson counties.  This Compact was signed by all the parties involved and then submitted to the EPA by the required date (December 31, 2002).  The area has subsequently established and empowered the Eastern Panhandle Air Quality Task Force to coordinate the development of the ozone early action plan for the area.  This Task Force has a diverse and knowledgeable membership, which will greatly aid in the development of a comprehensive plan.

The Eastern Panhandle area, as well as the neighboring Winchester – Frederick County area in Virginia and Washington County area in Maryland, have many similarities including a common geographic location and characteristics, marginal nonattainment air quality levels, and common influences of ozone transport and other external factors.  It is extremely important that air quality planning in the Eastern Panhandle be coordinated with Frederick and Washington counties.
The remainder of this status report describes the project area, the significant events and progress made thus far, efforts to encourage public participation in the process, and the technical support activities underway to support the overall planning effort.  

Description of Early Action Plan Area

The Early Action Plan for the Eastern Panhandle of West Virginia will include the area of both Berkeley and Jefferson counties.  Both counties are relatively rural in character   Berkeley County covers 321 square miles and includes the City of Martinsburg, a city of roughly 15,000 people.  The entire population of the Berkeley County is approximately 76,000.  Jefferson County is smaller, covering 212.4 square miles with a population of approximately 42,190.  The three largest towns in Jefferson County are Charles Town (2,907), Ranson (2,951) and Bolivar (1,045). 
The map below shows West Virginia and highlights those counties which are part of MSAs.  Despite the rural character of Berkeley and Jefferson counties, they are currently considered part of the Baltimore-Washington DC MSA.
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The following chart illustrates the ozone design values for the Martinsburg, West Virginia area (Berkeley County) compared to the surrounding counties in both Virginia and Maryland.  While ozone concentrations differ between the areas, all are relatively close to the threshold for the 8-hour ozone standard.  It is appropriate that air quality planning should be coordinated among these similar areas.

Comparison of Ozone Levels in Neighboring Counties
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source:  WVDEP (Martinsburg data based on 2-year average,

 other areas based on 3-year average.)
The following charts show the emissions inventory of ozone precursors in Berkeley and Jefferson Counties.  Emissions of volatile organic compounds (VOCs) largely come from area sources.   However, there is a substantial on-road component as well.  On the other hand, the, the largest share of emissions of nitrogen dioxide (NOX) come from point sources in this area with a smaller, yet substantial portion from mobile sources.
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PROJECT ORGANIZATION & PROGRESS SUMMARY

Berkeley and Jefferson counties in West Virginia entered into an Ozone Early Action Compact in December of 2002.  Discussions with county officials and local economic development authorities continued through the beginning of calendar year 2003.  Representatives from the area also participated in Air Improvement Task Force meetings with neighboring Winchester – Frederick County in Virginia.
In late April, the Berkeley County Economic Development Authority, on behalf of Berkeley and Jefferson counties, procured the professional services of Wilbur Smith Associates, a transportation/air quality planning firm to assist in facilitating Air Quality Task Force meetings and developing the required consensus-based documents for the June 16th and 30th submittals to US EPA.

A broad-based group of stakeholders was brought together in April 2003 which became the Eastern Panhandle Air Quality Task Force.  The first meeting of the group was held in Martinsburg WV on April 23, 2003 with approximately 27 in attendance.  The Task Force members include local government representatives from both counties and the City of Martinsburg, local business and industries, healthcare interests and environmental interests.  State Departments of Transportation and Environmental Protection are also participants.  (A complete listing of Air Quality Task Force Members is included as Attachment A.)
Additional Task Force meetings have been held in May and June, including public meetings held during the evening hours in both Martinsburg and Charles Town.  The focus of these meetings has been two fold:

First, to engage and inform the public on the air quality problems in 

the area and the need for an Early Action Plan.


Second, to select those types of local emissions control strategies that will be 
considered during the coming months for inclusion in the final Early Action Plan 
for the area.
More detailed summaries of Air Quality Task Force meetings are included in Attachment B.  See June 16th submittal for discussion of local control strategies being considered.
AIR QUALITY TECHNICAL SUPPORT ACTIVITIES

The Eastern Panhandle Air Quality Task Force is working closely with both West Virginia Department of Environmental Protection (WVDEP) and the Virginia Department of Environmental Quality (VDEQ).  The WVDEP Air Division staff has provided valuable information and technical advice in support of these efforts.  They have made numerous presentations on air quality in the panhandle area, and are actively participating in public involvement efforts.  The VDEQ Air Division staff is providing emissions modeling and photochemical modeling assistance for the Berkeley – Jefferson counties area.  Following is a summary of required technical activities and the status of those activities being performed by VDEQ.
The air quality planning process is very complex and resource intensive.  The VDEQ has committed substantial financial and staff resources to complete this technical analysis for the early action projects.  This process typically involves a number of steps to evaluate air quality problems, and then to develop and test control strategies to solve the problem.  In general, the major steps of this process are as follows.

· An air quality problem is observed through monitoring or some other mechanism.

· The current air quality conditions are evaluated by estimating baseline emission of the air pollutants contributing to the problem, the simulation of one or more observed events, or “episodes” of high pollution concentrations using a photochemical model.  This is done to determine what conditions and factors contribute to these poor air quality events.

· Future air quality is then predicted using the same model by estimating future emissions, selecting emission control measures, and testing these measures to determine whether they will lessen or eliminate the air quality problem. 

Two of the major analytical tools used to evaluate air quality as part of this process are the estimation of air pollutants in a given area, commonly referred to as emissions inventories, and regional or urban scale air quality models.   Both of these activities are currently underway in order to support the development of a technically sound air quality plan.
Emissions Inventories 

Emissions inventories are comprehensive estimates of all air pollutants emitted from all sources in a given geographic area during a given time period.  These inventories represent numerous estimates on an individual source basis that are then summarized by major source categories.  The inventory development process represents an extensive effort to collect emissions and/or related data combined with complex methods and models to produce the emissions estimates.  The major source categories used in the inventory process are:
· Stationary Point Sources: Large utility and industrial facilities with significant individual emissions.

· Mobile Sources: Motor vehicles operated on public roads such as interstates, freeways, and local roads.

· Area Sources: Small individual sources of emissions such as gasoline distribution and marketing, solvent usage, and others.

· Nonroad Mobile Sources: Motor vehicles and equipment such as lawn & garden tools, construction equipment, locomotives, and aircraft.

The EPA currently requires states to develop periodic emissions inventories (PEI) of ozone precursor pollutants every three years for ozone areas to support planning and progress tracking.
Air Quality Modeling

Air Quality analyses are used to simulate the combination of meteorology, emissions, and atmospheric chemistry that promote ozone formation and higher ambient concentrations in a given area.  Once a representative scenario, or episode conducive to ozone formation, based on an actual observed ozone event is selected and validated, various emission reduction strategies can be tested to predict whether they would succeed in reducing ozone and attaining the ozone standard.  The major steps involved in photochemical modeling are as follows:

· Selection of type and geographic scale of photochemical model

· Selection of representative ozone episode(s)

· Base case episode modeling and validation

· Future year projection and attainment demonstration modeling

These major steps and specific VDEQ early action modeling plan are discussed below:

Model and Domain Selection

Due to the regional nature of ground level formation and transport that is prevalent in the Eastern United States, combined with the reasonable assumption the early action areas are impacted by ozone transport, a regional photochemical modeling exercise has been selected for these projects.  This selection will allow for the evaluation of the impact of transport on the study areas, as well as the impact of regional and national control strategies in reducing ozone transport into these areas.  

The model selected for this purpose in EPA’s MODELS3/CMAQ model which is EPA latest modeling platform for such analyses.  The meteorological inputs required to run the model will be developed using the MM5 meteorology model, and the emissions inputs will be developed using the SMOKE emissions preprocessor model.  The purpose of these model data input preprocessors is to temporally and spatially allocate these inputs to a grid system used by the photochemical model to recreate the atmospheric interaction of all these factors in promoting ozone formation.

Due the need to model a larger region for ozone transport assessment, a regional domain that covers a large portion of the Mid-Atlantic States has been selected.  The domain will consist of a series of descending grid cells from 36 kilometers (km) at the edges of the domain, to 12 km in the Mid-Atlantic area, and possibly 4 km grid cells centered on Virginia.  In this way the resolution of the model and modeling results will be the highest in and around the early action planning areas.   This modeling domain is shown below:
Early Action Modeling Domain of 36 km & 12 km Resolution
[image: image1]
Episode Selection

One of the key aspects of a modeling analysis of a particular area and air pollution problem is to select one or more representative episodes to model.  The selection process should reflect one or more of the prevailing meteorological and emissions conditions that produce higher levels of ozone in the subject area.  An additional consideration for this project is that EPA guidance requires that the baseline emission inventory and subsequent episode(s) selected for an early action plan are no older than 1999.  Finally, since three states are developing plans in the same general area, an episode common to all three was selected.

The result of this process produced an ozone episode that occurred on July 12th and 13th in 1999.  This episode was selected mainly because exceedences of the ozone standard were observed at all the area monitors involved in this effort during this period.  To adequately simulate the events leading up and following this episode, a ten day period from July 10th to the 20th will be modeled.  After the completion of this modeling exercise, an additional episode, probably in 2002, will be selected and modeled to retest and confirm the results of the initial modeling.  The EPA ozone maps of the July 12th & 13th, 1999 episode are shown below:
The Ozone Episode of July 12th & 13th during 1999

[image: image5.png]


[image: image6.png]



Modeling Progress to Date

A 1997 episode was originally selected to support the development of the 
early action plans since emissions and meteorological data were readily available and quality assured.  However, subsequent to this decision, EPA early action plan guidance required that inventories and episodes no older than 1999 be used in this effort.  As a result, the episode described above as been selected to support the air quality planning effort.  However, this change in the modeling plan and episode has resulted in a change to the modeling project schedule.

As of the date of this document, VDEQ has obtained the necessary meteorological data for the 1999 episode and has completed the preprocessing of this data through the MM5 model.  Emissions data for 1999 from all states in the modeling domain has also been obtained from the NEI.  This emissions data has been supplemented with state specific data from Virginia and West Virginia.   The preprocessing of this data through the SMOKE emission model will soon be completed.  After the conclusion of these data processing tasks, the modeling of the 1999 base case episode will begin.  The base case modeling exercise is scheduled to be completed by the end of August 2003.
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