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The Clean Air Challenge:  Improving Tennessee’s Air Quality By Addressing the 
Contribution of Motor Vehicle Miles Traveled to Ozone Pollution 

 
Overview 
 
All of Tennessee’s major cities, as well as the Smoky Mountains, have high levels of ground-level ozone 
pollution as compared to many other cities and counties in the United States.  The State has strived over 
the years to achieve acceptable levels of ozone, which is a major contributor to smog and is associated 
with negative public health and environmental effects.  This effort has become increasingly challenging 
as the State’s population has grown and development has increased.  In addition, Tennessee and states 
across the country will soon be required to comply with a new, more stringent federal air quality standard 
for ozone.  Failure to meet the new ozone standard could harm public health and the environment and 
result in federal restrictions on industrial growth as well as reduced federal highway funds for the State.   
 
Many sources contribute to the State’s ozone problem, including stationary sources, such as power plants 
and industrial facilities, and mobile sources, such as on-road and off-road motor vehicles.  This paper 
focuses on how the increase in the number of motor vehicle miles traveled in the State contributes to the 
ozone problem.  The increase in the number of vehicle miles traveled presents unique challenges because 
it is not subject to either state or federal regulatory requirements, and it stems largely from population 
growth and land development patterns.  The problem will require leadership and innovation to address.  
This paper suggests some possible approaches that the State could consider, including:  development of a 
long-range strategic transportation plan that includes investments in alternative modes of transportation; 
increased integration of transportation and land use planning, including support for local planning efforts 
and coordination of State transportation and land use plans; provision of economic incentives such as 
congestion fees; and implementation of other initiatives, such as incentive programs for car pooling, that 
will enable the State government to serve as a role model for private citizens and businesses. 
  
Problem  
 
Clean air is essential to public health, the natural environment, and the economic prosperity of the State of 
Tennessee.  As part of its efforts to ensure clean air for its citizens, the State has strived over the years to 
achieve acceptable levels of ground-level ozone pollution – a major contributor to smog.  This effort has 
become increasingly challenging as the State’s population has grown, development has increased, and 
federal air quality standards for ozone have become more stringent.   
 
A recent national ranking included Tennessee’s four largest cities, Knoxville, Nashville, Memphis, and 
Chattanooga, in the top 25 most ozone-polluted cities in America.1  Cities are not the only areas subject to 
ozone pollution problems.  Ozone levels in the Smoky Mountains are some of the highest in the eastern 
United States. Ozone levels in the Smokies have exceeded federal air quality standards for the protection 
of public health and have resulted in injury to numerous types of trees and plants.2  Furthermore, Sevier 
and Blount counties in the Smoky Mountains were recently ranked tenth and sixteenth respectively on a 
list of the top 25 most ozone polluted counties in America.3   
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The challenge of addressing the State’s ozone problem is further intensified by the need for Tennessee 
and states across the country to meet a new, more stringent federal standard for ozone pollution. 4   Not 
only could failure to meet the new standard harm public health and the environment, it could result in 
federal restrictions on industrial growth and reduced federal highway funds for the State.5  The State has 
already preliminarily identified 16 counties, including significant parts of the State’s four major 
metropolitan areas and the Smoky Mountains that currently fail to meet the new standard.  These counties 
are spread across the State from Shelby County in the West to Sullivan County in Upper East Tennessee.  
It is also possible that additional counties will be identified as additional air quality data are gathered. 6 
 
Numerous factors contribute to Tennessee’s ozone problems.  Among the most significant of these factors 
is the increasing number of motor vehicle miles traveled each year in the State.  Ozone forms from the 
reaction of nitrogen oxides (NOx) and volatile organic compounds (VOCs) in the presence of heat and 
sunlight.  Motor vehicles are major sources of both NOx and VOC emissions.  Total emissions are a 
function of the amount emitted per mile traveled and the number of miles traveled.  In 1999, motor 
vehicles, including cars and trucks, contributed 55% of the total of 740,000 tons of NOx emissions in 
Tennessee and 37% of the 549,000 tons of VOCs.  Highway vehicles in particular, as distinct from 
railroad equipment, marine vessels, construction equipment, and aircraft, contributed 30% of the total 
NOx emissions and almost 28% of the total VOC emissions.7  
 
The number of vehicle miles traveled is only a partial cause of the State’s ozone problems and its possible 
inability to meet the new federal standard.8  Stationary sources, for example, are a significant contributor 
to ozone pollution.  In addition, the level of pollutants emitted per vehicle mile traveled, 9 not only the 
overall number of vehicle miles traveled, affects air quality.  Non-highway or off-road vehicles are also a 
source of ozone pollution.  By focusing on the contribution of vehicle miles traveled on the State’s 
roadways, this paper does not intend to suggest that stationary sources, tailpipe emission levels (for new 
or existing vehicles), and off-road vehicles are not significant causes of the ozone problem. 10  Achieving 
reductions in vehicles miles traveled presents special challenges, however, because the number of miles 
traveled in the State is not subject to regulation in the traditional sense, as are stationary sources of air 
pollution and tailpipe emission levels. Moreover, regulation of stationary sources and tailpipe emissions is 
largely the purview of the federal government and thus not within the scope of this paper. Accordingly, 
the State will need to develop innovative solutions to address the problem.  
 

Vehicle miles traveled in the State by automobiles, as compared to trucks, have increased in large part as 
a result of population growth and land development.11  Tennessee ranked fourteenth in the nation for 
population growth between 1990 and 2000. 12  Corresponding to this growth are increases in the number of 
family, commercial, government, construction, and transit vehicles.  In addition, Tennessee’s rate of land 
development is the seventh highest in the nation.13  The often sprawling land development, coupled with 
population growth, has greatly increased the number of miles traveled in the State each year, as citizens 
are required to spend many more hours in their cars and travel far greater distances to work, school, 
shopping, and other needs.  While the level of emissions from tailpipes per vehicle mile traveled has 
decreased substantially over the years as a result of federal emissions standards, the total number of miles 
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traveled annually by motor vehicles has also increased substantially, making motor vehicle emissions an 
increasingly large contributor to ozone emissions. 14   

State-wide, the number of vehicle miles traveled, including miles traveled by cars and trucks, has 
increased dramatically.  In 1967, over 18 billion vehicle miles were traveled in Tennessee.  By 1990, that 
number had increased to over 46 billion miles, and by 1999 to over 64.7 billion.  15   Between 1997 and 
2000, State-wide vehicle miles traveled increased 8.6%.  Vehicle miles traveled per lane-mile of road also 
increased almost 6.5% during this time period, indicating an increase in overall congestion. 16 

The region around Tennessee’s capital city, Nashville, now ranks highest for vehicle miles traveled per 
person in the nation, surpassing even Atlanta, at 37.7 miles per person per day.  A 1998 study in 
Davidson, Rutherford, Sumner, Williamson, and Wilson counties found that residents of these counties 
made an average of 4.5 car trips a day and that each day in these counties people traveled a total of over 
31.5 million miles in motor vehicles.  By the year 2025, the number of miles traveled per day in these 
counties is projected to reach 50.4 million. 17  Increases in vehicle miles traveled can also increase traffic 
jams and congestion, which further pollute the air and inconvenience drivers.  Residents of the Nashville 
area recently ranked traffic and infrastructure as the most important issue affecting their city today – more 
important than crime, taxes, the economy, and education. 18  

 
Why Tennessee Must Meet the Challenge  
 
Public Health 
 
Ground-level ozone is associated with increased susceptibility to respiratory infection and lung 
inflammation, and the aggravation of other respiratory illnesses such as chest pain and cough.  The effects 
of ozone often occur while individuals are exercising, working, or playing outdoors.  Children playing 
outdoors in the summer months may be most at risk of experiencing such negative health effects.  Long-
term exposure to ozone may cause premature aging of the lungs and may worsen chronic respiratory 
illness.19   

 
A 1996 study on air pollutants in Tennessee ranked NOx, a contributor to ozone, third on a list of the top 
14 air pollutants for “relative potential toxicity.”  The study also noted that ozone “is more toxic” than 
NOx and the other criteria pollutants regulated under the federal Clean Air Act.  The study noted that 
ozone would add to the “relative potential toxicity” associated with those pollutants if it had been 
included in the study.20  In addition, many VOC emissions, such as benzene, which contribute to ozone, 
also are considered hazardous air pollutants or air toxics.  Some of these pollutants are linked to cancer, 
reproductive and developmental effects, and neurological disorders.  Reduction in the pollutants that 
contribute to ozone could also reduce formation of fine particulates, which are subject to a new federal air 
quality standard and also may have adverse health effects.21   
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Environment   
 
Ozone can have negative effects on plants and ecosystems by reducing the efficiency of photosynthesis.  
As a result, ozone can lead to reduced crop and commercial forest yields and increase the susceptibility of 
plants to disease and pests.22   Visible ozone damage to plants has been observed in the Smoky 
Mountains.  The incidence of leaf injury can be as high as 90 percent in some species.  Ozone is also 
reducing the rate of growth of certain plant species, such as the yellow poplar and black cherry.  The NOx 
emissions that contribute to ozone formation also lead to acidification of streams and soils in the Smoky 
Mountains National Park.  Certain high-elevation streams have the highest nitrate levels of any systems in 
the United States draining undisturbed watersheds.23  Acidification is associated with declining numbers 
of brook trout and other fresh water fish and mussels native to Tennessee.24   

 
Economy  
 
Ozone pollution also has negative effects on the economy.  The United States Environmental Protection 
Agency has estimated that partial attainment of the new ozone standard is expected to cost $1.1 billion 
annually in the U.S. and yield annual monetized benefits of up to $2.1 billion.25  Health-related benefits 
derive from the estimated value of reductions in adverse health effects and related mortality, hospital 
admissions, and respiratory symptoms, and from related work loss days and restricted-activity days.  
Additional benefits derive from reduced adverse effects on commodity crops, fruit and vegetable crops, 
and commercial forests; reduced adverse effects of nitrogen deposition in estuaries and coastal waters; 
increased productivity of workers engaged in strenuous outdoor labor; improved residential and 
recreational visibility; and reduced consumer cleaning costs.  The estimates do not include many expected 
benefit categories such as reduced damage to ecosystems, vegetation in national parks, and ornamental 
plants.26 

 
Failure to meet the new federal standard could lead to restrictions under the federal Clean Air Act that 
also could have negative effects on the economy. The Clean Air Act provides that permits for building 
new major sources or modifying existing sources can only be obtained in non-attainment areas if the 
projected emission increases from the source will be offset by decreases from other sources.27  This 
requirement could make it difficult for current businesses to grow and for new businesses to locate in 
areas of the State that are not in compliance with the standard. 

 
In addition, if Tennessee is unable to comply with the ozone standard, it could lose federal funding for 
highway construction.  The Clean Air Act provides that certain federal highway expenditures may be 
prohibited in areas that fail to meet federal air quality standards.28 
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Possible Approaches to Meeting the Challenge  
  

Tennessee could take a variety of approaches to addressing the challenge posed by the contribution of the 
number of vehicle miles traveled to ozone pollution in the State.  The following are possible directions 
that the State should consider, although additional research is needed to determine the appropriateness of 
specific approaches or alternatives to those discussed here. 

 
Development of a Transportation Strategic Plan and Vision 

  
Tennessee lacks a long-range vision for how it will achieve a more sustainable transportation 
infrastructure that will enable it to provide clean air for all of its citizens and address other problems, such 
as congestion and long daily commutes.  Tennessee could implement a variety of approaches to develop 
such a plan.  For example, State law requires the Commissioner of the Tennessee Department of 
Transportation (TDOT) to prepare and report to the General Assembly on a long-range, coordinated 
State-wide transportation plan with specific plans, goals, and performance criteria for all transportation 
modes.  In order to comply, TDOT recently announced that it is beginning development of a 25-year 
multi-modal transportation plan for the State.29  This planning process could be used to develop a long-
range vision and implementing plan for a sustainable transportation infrastructure.  

 
In the alternative, a new process could be established.  For example, the governor could appoint a blue 
ribbon commission that includes representatives from Tennessee government, in addition to TDOT, such 
as the Departments of Environment and Conservation and Economic and Community Development, as 
well as representatives from the private sector, nongovernmental organizations, and local governments.   

 
Regardless of the particular approach selected for developing Tennessee’s long-range vision and plan, it 
may be useful to consider the following: 

 
• The Development of a Base Case and Alternative Scenarios   

To bring the problem into focus, the State could start by developing a scenario that shows what 
will happen in the next decade if efforts to reduce vehicle miles traveled and congestion are not 
achieved.  This base case scenario could include projections of annual cases of illness from air 
pollution, federal sanctions for failure to comply with federal clean air standards (such as lost 
highway dollars), economic harms (such as reduced tourism and crop yields), and effects on 
livability (such as increased commute times and the corresponding increases in hours children are 
in day care).  Until the implications of the current path are fully realized it may be difficult to 
muster the will to address the problem.  The base case could take into account the possibility of 
technological advances, new federal mandates, and other developments.  After developing a base 
case, alternative scenarios could then be developed.  These scenarios could highlight how the 
transportation and lifestyle needs of Tennessee citizens could be met if motor vehicle miles 
traveled are reduced by, for example, developing convenient and efficient means of alternative 
transportation, using innovative transportation control methods, and encouraging transit-oriented 
development. 
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• Investment in Alternative Transportation Modes 

One potential method of addressing the contribution of vehicle miles traveled to the ozone 
pollution problem is fostering more transportation choices.  There are many alternatives to 
driving alone, including light rail, rapid bus transit, bike paths, and sidewalks.  Currently, TDOT 
and local transportation programs in Tennessee focus almost entirely on building new roads.  
Over 60% of TDOT’s budget is allocated to building new roads and bridges.  Substantial 
additional funding goes to road maintenance.  Only 3% of the TDOT budget is spent on mass 
transit.  Tennessee is in the bottom tier of states for spending federal transportation funds on 
projects other than new roads.30  The State has several alternative transportation successes to its 
credit, however.  For example, the Memphis streetcar line through its central business district is 
integrated with the rest of the transit system and has reduced the need for additional freeway 
miles.31  The Memphis streetcar program is credited with stimulating unprecedented new 
development in the central business distric t core, and additional redevelopment is now spreading 
outward from the core.32  Similarly, Chattanooga provides free bus service from park-and-ride 
sites to and throughout downtown, reducing the need for individuals to drive motor vehicles.33  
As part of a long-range strategy, the State could consider how best to build on these successes by 
developing additional transportation options that can complement the use of automobiles. 
 

• Public Outreach and Education 
 Ultimately, to reduce vehicle miles traveled and congestion in the State, Tennessee’s citizens will 
need to recognize the benefits of such reductions.  Partnerships of state agencies, local 
governments, transit agencies, and members of the business and environmental communities 
could educate the public about linkages between transportation, air quality, energy use, traffic 
congestion, and land use, and communicate the advantages of approaches such as transportation 
alternatives and telecommuting.34  Such partnerships could also build support for alternative 
transportation programs.   

 
The information and education process should flow in both directions.  The needs and preferences 
of Tennessee’s citizens should be paramount in designing alternative transportation policies. 
Barriers that prevent citizens from reducing vehicle miles traveled should be removed. The State 
could listen to its citizens about what would encourage them to reduce the number of miles they 
travel in their motor vehicles.   The State could collect this information in many ways, including 
surveys and community group meetings.   It also may be useful to establish a process, such as a 
series of focus group meetings across the State, that could help direct policies and resource 
investments.  For example, convenience is likely to be a major reason that people drive their cars 
rather than take buses or van pools.  If citizens can provide information to the State about what 
would help encourage them to reduce vehicle miles traveled, whether relatively inexpensive 
measures such as providing bus schedules and shelters at bus stops, or more costly measures such 
as expanding bus routes or providing cab service as a back-up for commuters who need to work 
late, they could help shape the State’s approach to addressing air pollution from motor vehicles.  
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Integration of Transportation and Land Use Planning   
 
Numerous studies have documented that transportation and land use are interrelated.  Local land use plans 
and development can affect the need for transportation facilities, while transportation improvements can 
shape the location and pace of development.  It is well recognized that the increase in motor vehicle 
emissions and miles traveled nationally is due, in part, to sprawling land development patterns that 
require residents to drive longer distances on a daily basis.35    
 
The State should consider initiating a group of high-level representatives from State and local 
government, as well as from the private sector, including planners, developers, environmental groups, and 
other interested parties.  This group could assemble information about the most successful programs 
across the nation, develop new approaches, and make recommendations on approaches the State could 
take to integrate transportation and land use planning.  Two general areas, at a minimum, should be 
considered. 
 

• State Support for Local Planning Efforts   
Localities across the country are adopting planning approaches that help address air pollution 
problems caused by motor vehic les.  Investments in planning at the time of new development can 
be far less expensive and intrusive than attempting to address air pollution and other problems 
subsequent to development.  These approaches include transit-oriented development that can help  
create the population density necessary to support transit and development plans that distribute 
traffic over a broad number of roads.  For example, Orlando, Florida, requires residential 
developments to be connected by roadways, bikeways, and pedestrian systems that encourage 
travel between neighborhoods and access to transit that does not require the use of a major 
thoroughfare.  In addition, planning for sidewalks and bike paths can help reduce congestion and 
vehicle emissions.  Mounta in Brook, Alabama has built over 15 miles of sidewalks linking town 
centers, neighborhoods, parks , and schools.  The State could consider and develop ways of 
supporting these types of approaches to land use planning through education and incentives. 
 
In addition, the State could consider ways of encouraging inter-county coordination of growth 
planning.  Tennessee’s Growth Policy Act requires county growth plans to include:  urban growth 
boundaries that define corporate limits of municipalities and adjoining territory where growth is 
expected; planned growth areas outside current municipalities and growth boundaries; and rural 
areas to be preserved for uses other than high-density commercial or residential development.  
The law does not require regional planning across multiple counties.36  Additional measures could 
be considered that would foster inter-county coordination.    
 
The State also could consider providing additional support for local and regional planning of 
transportation control measures by offering models, training and, to the extent feasible, resources.  
For example, the State could work with localities to help them develop transportation control 
measures, such as preferential parking for carpools, and provide local models for incentive 
programs for encouraging businesses to develop transportation demand management strategies to 
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reduce the traffic they generate.  For example, employers can provide shuttles to public transit, 
allow variable work hours, and provide bicycle parking, showers and locker facilities.  
 

• Increased Coordination of State Transportation Plans with Land Use Plan   
The State also could consider whether it should develop additional ways of linking State-level 
transportation planning to local, regional, and State planning efforts.  The State could use more 
coordinated planning processes to ensure that new barriers to reducing vehicle miles traveled are 
not established as the State continues to grow.  For example, in North Carolina, voters in 
Charlotte and Mecklenburg County recently approved a referendum to fund a 25-year, integrated 
transit and land use plan.37   
 

Provision of Economic Incentives 
 

Although driving a motor vehicle is a private good, the consequences of vehicle emissions are public 
burdens, which are borne by all citizens of Tennessee.  To the extent that the negative consequences of 
vehicle emissions are not currently included in the cost of driving, the State could consider incentives that 
would raise the cost of polluting to capture these social costs.  Among the options that have been 
considered by other states are increased taxes on gasoline or diesel fuels, congestion fees, differential 
gasoline taxes in areas that do not meet federal air quality standards, and subsidies for alternative fuels or 
alternative modes of transportation.  The Southern Appalachian Mountain Initiative is currently 
evaluating the effectiveness of using such types of incentives in the region. 38 

 
The State as a Role Model 
 
The State has an opportunity to lead by example by providing incentives to State workers to reduce 
vehicle miles traveled.  A considerable effort has been made already to study and present such policy 
options.  The State’s leaders should now determine which of the various options to adopt.  The 
Governor’s Interagency Energy Policy Work Group’s January 2002 report presents several opportunities.  
The Task Force, which was chaired by the Commissioner of Economic & Community Development and 
vice-chaired by the Commissioner of Environment and Conservation, suggested that state policy makers 
consider the following recommendations: 

 
• Encourage all state departments to evaluate telecommuting for their employees.39 

 
• Continue assessing and applying alternative work schedules, teleconferencing, and other work 

methods that save time, reduce travel costs, and increase productivity. 
 

• Take cost-effective steps to expand state vanpool and carpool programs, including procuring 
additional vans and seeking federal funds. 
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• Offer a new pre-tax flexible benefit to state employees who use public transit or vanpools in their 
commute to work – a program authorized by the Commuter Choice provision of the federal 
Transportation Equity Act for the 21st Century (“TEA-21”). 40 
 

The State has already invested considerable resources in evaluating possible options to reduce vehicle 
miles traveled that are associated with its operations.  The State could now determine which of these 
options are the most viable and effective.  By implementing these options efficiently and effectively , the 
State could encourage  private businesses and localities to adopt similar measures.  
 
This paper is part of a series of white papers on environmental issues in Tennessee. The three papers 
discuss public lands, nonpoint source water pollution, and the contribution of motor vehicle miles 
traveled to ozone pollution. These three issues are illustrative of the environmental challenges that 
Tennessee faces in the coming decade. The focus on these topics, however, is not intended to suggest that 
these are the only or the most important environmental issues that the State must address. The papers 
highlight some possible approaches that could be examined further, based on information gathered during 
a series of over two dozen interviews with representatives from State and local government, businesses, 
and nonprofit organizations. While potential solutions are offered, they are by no means exhaustive of 
potential solutions that might be considered and they should not be taken as specific recommendations 
without further analysis on the costs and benefits of each alternative. These papers were produced by the 
Vanderbilt Center for Environmental Management Studies (VCEMS) with the support of the Vanderbilt 
Institute for Environmental Risk and Resources Management and the Tennessee Conservation League. 
The views expressed are those of the authors and not necessarily those of any sponsoring organizations. 
Contributing authors and researchers include:  Linda Breggin, Mark Cohen, Meghan Lockman, Ann 
Olsen, and Kristen Shepherd.  Electronic versions of the papers in this series, as well as additional 
information about the authors, are available on the VCEMS web site at www.vanderbilt.edu/vcems.   
 
Endnotes: 
 
                                        
1  Knoxville was ranked eighth, Nashville was ranked eighteenth, Memphis was ranked nineteenth and 
Chattanooga was ranked twenty-fourth.  See American Lung Association, “State of the Air 2002,” Tables 
3 & 4 (http://www.lungusa.org/air2001). 
 
2  National Park Service, “Great Smoky Mountains National Park Air Quality Briefing Statement” 
(December 2001) (http://data.itc.nps.gov/parks/grsm/ppdocuments/AIR_BriefingStmt.PDF). 
 
3  American Lung Association, “State of the Air 2002,” Tables 3 & 4 (http://www.lungusa.org/air2001). 
 
4  United States Environmental Protection Agency, “Fact Sheet: EPA’s Revised Ozone Standard” (July 
17, 1997) (http://www.epa.gov/ttn/oarpg/naaqsfin/o3fact.html). 
 
5  See Clean Air Act, Sections 173, 179(b)(1) & 182, 42 U.S.C. 7503, 7509(b) & 7511a. 
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6  Letter from Governor Don Sundquist to Mr. John Hankinson, Regional Administrator, United States 
Environmental Protection Agency, Region IV, June 30, 2000.   
 
7  See Environmental Defense Scorecard data for Tennessee: http://www.scorecard.org/env-
releases/cap/state.tcl?fips_state_code=47.   
  
8  The ability of Tennessee to meet the standard will depend on a range of factors, including, but not 
limited to, the amount of reductions obtained from stationary sources of pollution, such as power plants, 
the amount of reductions achieved from new, federal tailpipe standards that are also scheduled to go into 
effect in 2004, and the number of vehicle miles traveled.   
 
9  Tailpipe emissions are regulated at both the federal and state level.   For example, the federal 
government sets tailpipe and fuel requirements; whereas, the states are responsible for inspection and 
maintenance of vehicles to ensure that tailpipe emission standards are met.  These programs have 
achieved and will continue to achieve reductions in the level of tailpipe emissions from individual 
vehicles.  See, e.g., Arnold Reitze, “Air Pollution Control Law:  Compliance & Enforcement” 
(Environmental Law Institute 2001).  New regulations requiring the use of low-sulfur fuel and improved 
vehicle emission controls, particularly for trucks, sports utility vehicles, and heavy duty engines, may 
eventually reduce motor vehicle NOx emissions enough for portions of Tennessee to comply for some 
period of time with the new ozone standard, particularly when coupled with reductions from stationary 
sources.  This is not likely to occur, however, within the expected time frame for compliance.  The 
Arkansas-Tennessee-Mississippi Ozone Study (ATMOS) group is currently modeling projected ozone 
concentrations for the year 2010 to determine what additional reductions may be required to ensure 
compliance.  See Dr. Wayne Davis, Department of Civil and Environmental Engineering, University of 
Tennessee (e-mail correspondence dated April 8, 2002). 
 
10  For example, additional steps could be taken by the State to address tailpipe emissions.  Old vehicles 
designed to meet less stringent emission control standards and poorly maintained vehicles contribute a 
disproportionate share of pollutants to the environment, as compared to new, well-maintained vehicles.  
Incentive programs to encourage purchase of low-emission vehicles and accelerated retirement of high-
emission vehicles, coupled with the use of new, on-road technology to monitor emissions more 
effectively could produce substantial reductions in emissions of pollutants from motor vehicles.  
Similarly, the use of alternative fuels, especially in fleet vehicles, could reduce pollutants from motor 
vehicles.  See, e.g., National Governor’s Association, Center for Best Practices, “State Innovations to 
Reduce Vehicle Emissions” (2000) (http://www.nga.org/center/divisions) (discussing inspection and 
maintenance programs and alternative fuel vehicles); see also Southern Appalachian Mountains Initiative, 
“Demand Management Incentive Strategy Evaluation,” Final Report Submitted by ICF Consulting 
(September 6, 2001) (discussing incentives to retire high emitting vehicles and/or purchase low emitting 
vehicles). 
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11  The number of vehicle miles traveled by trucks in Tennessee is among the highest in the nation and 
contributes to the overall vehicle miles traveled in the State.  Tennessee’s highways serve the national 
trucking industry, as Nashville is a hub for three intersecting interstate highways and the remainder of the 
State’s major urban areas are intersected by at least two interstates.  See, e.g., United States Federal 
Highway Administration, “Highway Statistics 2000”  (http://www.fhwa.dot.gov/ohim/hs00); United 
States Department of Transportation, Bureau of Transportation Statistics, “Truck Movements in America:  
Shipments From, To, Within, and Through States,” BTS/97-TS/1 (May 1997) (ranking Tennessee fifth in 
the nation in both ton-miles and value of through shipments) (http//www.bts.gov/trasntu/ts1/ts1.htm). 
   
12  United States Census Bureau, “Census 2000 PHC-T-2, Ranking Tables for States:  1990 to 2000” at 
Table 3 (“States Ranked by Percent Population Change: 1990 to 2000”) (April 2, 2001) 
(http://www.census.gov/population/cen2000/phc-t2/tab03.pdf ). 
 
13 United States Department of Agriculture, “Summary Report, 1997 National Resources Inventory” 
(revised December 2000).   

 
14  See Arnold Reitze, “Air Pollution Control Law:  Compliance & Enforcement” at 357 (Environmental 
Law Institute 2001).      
 
15  Tennessee Department of Transportation,  “Effects of Growth in VMT and New Mobile Source 
Emission Standards on NOx and VOC Emissions in Tennessee 1999-2030” at 13 (March 14, 2002) 
(report prepared by W.T. Davis, et al., University of Tennessee, Department of Civil and Environmental 
Engineering). 
 
16  United States Federal Highway Administration, “Highway Statistics 2000” 
(http//www.fhwa.dot.gov/ohim/hs00/index.htm); “Highway Statistics 1997” 
(http//www.fhwa.dot.gov/ohim/hs97/hs97page.htm).  
 
17  Southern Environmental Law Center, “Where Are We Growing: Land Use and Transportation in 
Middle Tennessee” at 9 (2001) (http://www.selcva.org/res_publications.shtml) (citing “Nashville Area 
1998 Travel Behavior Study,” cited in Nashville Metropolitan Planning Organization, “2025 Nashville 
Area Long Range Transportation Plan”). 
 
18  Nashville Area Chamber of Commerce, “Guide for Community Improvement” (Davidson County) 
2002 (www.nashvillechamber.net/living/guide/2001.html). 
 
19   See, e.g., United States Environmental Protection Agency, Air and Radiation, “Smog–Who Does It 
Hurt?” (July 1999); United States Environmental Protection Agency, “Fact Sheet: EPA’s Revised Ozone 
Standard” (July 17, 1997); United States Environmental Protection Agency, Office of Air Quality 
Planning and Standards, “Latest Finding on National Air Quality: 2000 Standards and Trends” 
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