

TECHNICAL SUPPORT DOCUMENT
State of Maine Recommendations for the Attainment/Nonattainment Designations for the 2008 Revised 8-hour Ozone NAAQS
1. INTRODUCTION


The State of Maine recommends that towns and cities along the coast, from Kittery to Winter Harbor, to be designated as nonattainment for the 8-hour ozone National Ambient Air Quality Standard (NAAQS).  The recommendation includes two distinct areas along the southwest coast and mid-coast of Maine.  These areas are the same areas recently redesignated to attainment of the 1997 8-hour ozone NAAQS and are currently 175 maintenance areas.  Appendix A contains a map (Figure A-1) and a table (Table A-1) listing towns and cities in the recommended nonattainment areas.  This document summarizes technical analyses used to formulate those decisions.  The recommendations contained herein meet requirements of Section 107(d) of the Clean Air Act (CAA).   Requirements of Section 107(d)(4)(A)(iv and v) of the CAA were met to justify non-attainment areas that do not include all towns/cities in a county or Combined Statistical Area (CSA).   
2. RATIONALE FOR NONATTAINMENT AREA BOUNDARIES

The State of Maine is recommending nonattainment areas smaller than an entire county or Combined Statistical Area (CSA).  The following subsections contain analyses of factors suggested in Section 107 (d) (4) (A) (v)
 of the CAA and EPA guidance
, which can be used to justify recommending smaller than presumptive guidance nonattainment areas.  These factors are:

· Air Quality Data

· Jurisdictional Boundaries

· Geography/topography

· Meteorology (weather/transport patterns)

· Population Density and Degree of Urbanization

· Growth Rates and Patterns

· Traffic and Commuting Patterns

· Emissions Data

· Level of Control of Emission Sources

a. Monitored 8-Hour Average Ozone Concentration Data

Appendix B contains an analysis of 1997-2008 ozone data in Maine.  Table B-1 and Figure B-3 show only the Kennebunkport and the Summit of Cadillac Mountain monitoring sites have 2006-08 8-hour ozone design values violating the revised 8-hour ozone NAAQS.   Table B-3 and Figure B-1 show a significant drop in ozone levels in Maine starting in 2003.  This drop was primarily due to upwind regional controls implemented for the NOx SIP Call (see Section 2(f) for more details).  Because of significant regional control implementation after 2002 we need only look at 2003-2008 data to determine which sites in Maine have the potential to violate the revised 8-hour ozone NAAQS.  Table B-3 shows that there are currently fewer monitors violating the revised NAAQS than those monitoring violations of 1997 NAAQS using 2001-03 design values.  This data supports the recommendation to have no larger a nonattainment area than what EPA designated in 2004. 
Table B-2 and Figure B-2 show that it is very probable for all but the Summit of Cadillac Mountain monitoring site to attain the standard after the 2009 ozone season.  For the Kennebunkport site, the 2009 4th high 8-hour ozone threshold concentration is greater than the standard with only two (2) out of the past six (6) ozone seasons reaching that threshold concentration.  In addition, the Kennebunkport monitoring site was in attainment during the previous two three-year design Value periods (2004-06 and 2005-07).   The Cape Elizabeth and Durham monitoring sites were the only other sites in Maine that reached the respective 2009 4th high 8-hour ozone threshold concentration during the past six (6) ozone seasons.  One of those ozone seasons was 2007 when smoke from fires in Southeastern United States probably caused elevated ozone levels in the region.   The threshold analysis again supports the recommendation to have no larger a nonattainment area than what EPA designated in 2004.
b. Jurisdictional Boundaries

Data shows that Maine’s ozone problem is currently confined to two locations: Coastal York County and elevated terrain in Acadia National Park.  Monitored 8-hour ozone design values (see Appendix B) clearly show that the recommended Maine Southwest Coast Nonattainment Area should not be placed in a classification higher than marginal and that the Maine Mid-Coast Nonattainment Area should be considered a marginal or rural transport area.  Therefore, the State of Maine does not believe that the 8-hour ozone nonattainment areas should include the presumptive MSA/CMSA boundaries or an entire county as indicated by Section 107 (d) (4) (A) (iv) of the CAA
.  
The State of Maine is recommending that only towns/cities in the 175 maintenance area be included in the Maine Southwest Coast and Maine Mid-Coast Nonattainment Areas.  This recommendation addresses National Park Service concerns the Maine Mid-Coast Nonattainment Area contains all of Acadia National Park and surrounding towns. 
c. Geography, Topography, Meteorology and Transport Patterns
Maine is geographically located downwind of major metropolitan areas in the Northeast and other major sources of ozone precursors both in the Northeast and Mid-West.  Therefore, Maine relies on regional pollution controls aimed at reducing the emissions of ozone’s precursors, namely nitrogen oxides (NOx) and volatile organic carbon (VOC), to reduce ozone levels in the state.

Maine also has many miles of coastline bordering the Gulf of Maine.  Data from long-term ozone monitors in the state have clearly demonstrated that summertime ozone is highest along the coast and drops off, sometimes dramatically, within a short distance of the coastline.  The Gulf of Maine is a large body of water enabling efficient transport of ozone and its precursors from southern New England to the Maine coast.  
The mid-coast region of Maine includes hills and mountains.  High elevations are vulnerable to long range ozone transport because winds at this level travel faster and further than at lower levels. Additionally, there is a lack of ozone sinks/scavenging available at higher elevations thus ozone concentration remains high long after the sun has set contributing to recorded levels of ozone that exceed the 8-hour ozone NAAQS.
Meteorology plays a role in ozone levels in Maine because winds transport ozone and its precursors while sunshine favors ozone buildup.  In Maine, long hot sunny days do not automatically mean ozone levels will be high.  If the winds do not transport ozone, and its precursors, into the state ozone levels will not exceed the NAAQS.  Therefore, it is important to analyze how winds bring ozone to Maine.
MEDEP-BAQ Air Quality Meteorologists conducted a trajectory analysis of ozone exceedances from the 2004 through 2008 ozone seasons.  The analysis included each hour that ozone levels were equal to or greater than 75 ppb at a monitoring site for every day that an 8-hour ozone exceedance was recorded at sites in Maine and New Hampshire that are likely to be nonattainment.  

The maps in Appendix C visually depict thousands of trajectory points allowing the viewer to readily identify the transport patterns which result in high levels of ozone in Maine and New Hampshire.  This analysis demonstrates that ozone and its precursors are transported to Maine from outside the state through the recommended nonattainment area region and that Maine does not contribute to ozone exceedances in other states.  
d. Population Density, Degree of Urbanization, Growth Rates and Patterns
Population is displayed by town in Figures D-1 and D-2 as reported by the 2000 census for the southwest coast and mid-coast regions respectively.  This data was calculated by town from the 2000 Census Block data layer in ARCMAP by summing the population from the census blocks within that town.  

An important consideration is how population has changed over time and how it is expected to change in the near future.  Figure D-3 presents the population change from the 1990 to 2000 census and also the projected population change through 2006 by county.  The data sources for this information are noted on the graph.  Each of the counties within the proposed nonattainment areas has shown a population increase between the two censuses and also project continued growth.

Population density by town is calculated as population per square mile and presented in Figures D-4 and D-5 for the southwest coast and mid-coast regions respectively.  The degree of urbanization, which is represented by the fraction of natural land use by town and shown in Figures D-6 and D-7, is another factor in the analysis.  This factor is calculated in ARCMAP from the land cover data layer.  A high percentage of natural land cover is indicative of little urbanized area within that town.  

Both the population density and the fraction of natural land cover maps clearly show that much of Maine is more rural than urbanized.  Even near Maine’s largest city, Portland, the degree of urbanization drops significantly and is spotty beyond the towns immediately bordering the city.  
Since Maine’s ozone exceedances are primarily due to transport from outside of Maine, population, growth, density and degree of urbanization have a minimal impact on Maine’s ozone exceedances and therefore nonattainment boundaries.  However, the Maine Southwest Coast Nonattainment Area does include the most highly and densely populated towns (76.4% of the 2006 population estimate of the four county Consolidated Statistical Area and 36.1% of the 2006 state population estimate)) with the lowest fraction of natural land cover within the four county Consolidated Statistical Area.  Population (only 7.3% of the 2006 state population estimate), population density and degree of urbanization are significantly lower in the mid-coast region than in the southwest corner of Maine.  
e. Traffic and Commuting Patterns

The Maine Department of Transportation provided data for the areas likely to be designated as nonattainment.  Two types of maps were created from this data.  The first is the summer vehicle miles traveled (VMT) by town in Figures D-8 and D-9 for the southwest coast and mid-coast regions of the state respectively.  Summer VMT is an important statistic to consider due to two important facts: ozone is a summertime pollutant and Maine is a popular tourist destination during the summer months.  Figure D-8 demonstrates that VMT is highest along the I-95/Route 1 corridor, the city of Portland and for coastal communities favored by tourists.  The proposed nonattainment area includes all coastal communities and most of the I-95/Route 1 corridor in this part of the state which are most favored by tourists.  As shown in Figure D-9, VMT in the mid-coast region is significantly less than that for the southwest corner of Maine. Towns favored by tourists and those that encompass the only roadway to Acadia National Park have higher VMT than other towns in the region.  In this region all areas have demonstrated compliance with the 8-hour ozone NAAQS except high elevations which experience ozone exceedances as a consequence of rural transport.

A second set of maps were created to depict commuting patterns within these two regions in Figures D-10 and D-11.  These maps display the total number of commuters, the number of in-town commuters and the number of out-of-town commuters working in the southwest coast and mid-coast regions of the state.  The Maine Southwest Coast Nonattainment area encompasses towns with the highest total number of commuters in York and Cumberland counties.  The total number of commuters by town is significantly lower in the mid-coast region than in the southwestern corner of Maine and the high elevations do not include major roadways.  Local commuting patterns do not impact the Maine Mid-Coast Nonattainment Area because ozone exceedances are due to rural transport high above ground level.
f. Emissions Data and Level of Control of Emission Sources

A five year average of emissions of NO2 and VOC in tons per year was calculated by town based on point source emissions data provided by the Bureau’s Emissions Inventory section.  This data is displayed in Figures D-12 and D-13 for the Maine Southwest Coast Nonattainment Area and the Maine Mid-Coast Nonattainment Area respectively.  Many of the highest point source emissions are included in the recommended nonattainment areas.    
Past regional control of emissions, including those from Ozone Transport Commission (OTC) control programs and especially from the 2003-07 NOx SIP Call implementation, were key to move Maine into attainment of both the revoked 1-hour ozone NAAQS and the 1997 8-hour ozone NAAQS.  In September of 1994, OTC adopted a memorandum of understanding to achieve regional reductions of NOx in three phases, beginning with the installation of reasonably available control technology (RACT).  Phase II and III of the program (the “NOx Budget Program”) was modeled on the cap and trade principle, and established a de facto 0.15 lbs/mmBtu NOx  emission rate for participating electric generating units and large industrial boilers.  By the beginning of 2003, the 10 participating jurisdictions had reduced their emissions more than 50 percent from 1990 baseline levels.  Meanwhile, in 1998, EPA had issued a regulation to reduce the regional transport of ground level ozone.  This rule, the NOx SIP Call, required 22-states and the District of Columbia to reduce ozone season emission of NOx.  Compliance with the NOx SIP call began on May 1, 2003 for the OTC states
, and on May 31, 2004 for states outside the Ozone Transport Region (OTR).  Although the NOx SIP Call provided states with the flexibility of designing their own programs to meet their NOx reduction requirements, all affected states have chosen to participate in a regional cap and trade program.  While Maine was not included in the NOx SIP call, this rule has had a significant effect on transported NOx and ozone, reducing upwind NOx emissions from 819,000 tons in 2003 to 593,000 tons in 2004
.  

Figures B-1 and B-2 in Appendix B clearly show results of those control strategies.   Continued implementation of regional control programs will again be key to future attainment of the revised 8-hour ozone NAAQS in the OTR of which coastal Maine is in the tailpipe. 
3. RECOMMENDED NONATTAINMENT AREAS IN MAINE

All Clean Air Act requirements for nonattainment designation are met by the recommended nonattainment area boundaries for the Maine Southwest Coast Nonattainment Area, as shown in Figure A-1, and the Maine Mid-Coast Nonattainment Area, as shown in Figure A-2.  
EPA believes that “the Core Based Statistical Area (CBSA) or a Combined Statistical Area (CSA) (which includes 2 or more adjacent CBSA’s) associated with the violating monitor(s) serve as the starting point or “presumptive” boundary for evaluating the geographic boundaries of an ozone nonattainment area.”
  Nevertheless, the analyses contained in this document and conducted according to Section 107 (d) (4) (A) (iv and v) of the CAA demonstrate that the Maine Southwest Coast nonattainment area should be only along the coast in the four county Portland-Lewiston CSA and no larger than the existing 175 maintenance area.   
EPA recommends that “Where a violating monitor is not located in a CBSA or CSA . . . the boundary of the county containing the monitor serve as the starting point for considering the extent of the nonattainment area.”
  The Mid-Coast High Elevation Nonattainment Area does not include any CBSA or CSA.  However, the analyses contained in this document, which meet the CAA requirements, demonstrate that the Maine Mid-Coast Nonattainment Area should only be along the coast and no larger than the existing 175 maintenance area. 
Nonattainment expansion within and upwind of Maine is not justified based primarily upon unique ozone transport mechanisms into and through Maine, meteorology, relatively low population/emission density, geography/topography and ozone analyses contained in this document.  Therefore, the State of Maine recommends that these nonattainment areas be considered as two separate areas not connected to the New Hampshire or Massachusetts nonattainment areas.
These recommendations are to be considered preliminary because the 2009 season has not yet begun.  It is possible that when the 2009 season is over, the Maine Southwest Coast Nonattainment area could be classified as attainment.  When final quality assured 2007-2009 data is available, the State of Maine will review and submit, if necessary, final recommendations for 8-hour ozone NAAQS nonattainment area designations.

� “In making such finding, the Governor and the Administrator shall consider factors such as population density, traffic congestion, commercial development, industrial development, meteorological conditions and pollution transport.”


� Memorandum of December 4, 2008, from Robert J. Meyers, “Area Designations for the 2008 Revised Ozone NAAQS.”


� “. . . an ozone nonattainment area located within a metropolitan statistical area or consolidated metropolitan statistical area classified as serious, severe, or extreme, (have boundaries classified) by operation of law to include the entire metropolitan statistical area or consolidated metropolitan statistical area.”


� The NOx SIP Call superseded Phase III of the OTC NOx Budget Program.


� For comparison, NOx Budget Program sources in the 22-states NOx SIP Call region emitted 1,222,000 tons during the 2000 ozone season.


�, 7 Memorandum of December 4, 2008, from Robert J. Meyers, “Area Designations for the 2008 Revised Ozone NAAQS.”
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