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Numerous problems have arisen in the planning and implementation of
transportation controls developed under the Clean Air Act. These prob·
lems include constraints imposed on the planning process by strict statutory deadlines and limited resources; uncertainties about the nature and
severity of the air pollution problems facing metropolitan areas and about
the effects on health and welfare of air pollution; incomplete information
about the effectiveness, costs, and implementability of transportation control options; lack of explicit investigation of social and economic e'tfects
of proposed transportation control strategies; insufficient public involvement in, and understanding of, transportation control planning; and fail-'
ure to adapt the transportation control planning process to the existing
institutional framework. Despite these problems, transportation controls
can have multiple benefits, not only improvement of air quality but also
more efficient use of the existing transportation system, energy conservation, increased safety, spurred transit development and better transit services, and more rational use of scarce urban land. Thus, carefully planned
transportation controls can meet multiple objectives and support community goals. Steps that can be taken by states and localities now include (a)
requiring that certain decisions be riiade by the organization responsible
for adopting a regional transportation plan; (b) coordinating the roles of
all levels of government in development of transportation plans; (c) facilitating public involvement in transportation control planning; (d) requiring
full impact analysis ; (e) undertaking and monitoring experiments and innovations in transportation controls; and (f) requiring periodic evaluation
and update of transportation control plans.

In urban areas, the automobile is the principal source of
two major air pollutants, carbon monoxide and oxidants.
National ambient air quality standards, established by
the U.S. Environmental Protection Agency under the
Clean Air Act of 1970, as amended, were exceeded for
one or both of these pollutants in 66 air quality control
regions (AQCRs) in 1972.
The Clean Air Act established three major approaches
for achieving air quality standards:
1, Increasingly stringent emissions controls on new
automobiles,
2. Performance standards for appropriate categories
of new stationary emissions sources, and

3. State implementation plans (SIPs) containing any
additional control regulations and measures needed to
achieve the air quality standards within each state.
Transportation and land use controls are specifically
mentioned in the act as means that must be used, if
necessary, to meet and maintain the standards.
Although the new car emissions standards and stationary
so'lirce controls have substantially reduced emissions,
more than 30 AQCRs must implement transportation control measures to achieve the carbon monoxide and oxidant
standards by the deadlines set by the act. In addition,
new and more reliable air quality data indicate that many
areas not previously required to develop transportation
controls in fact may need to do so. Finally, projected
growth rates in automobile use in several areas indicate
that total motor vehicle emissions in these areas will increase to levels above the standards in the middle of the
next decade unless countermeasures are taken. Inasmuch
as the Clean Air Act requires that air quality standards
be achieved in all areas and maintained permanently
once achieved, transportation control measures may become necessary in these areas in the near future . Thus,
transportation controls are or wiil be needed in a large
number of AQCRs.
The Clean Air Act currently places initial responsibility
for the development of SIPs, including transportation
control plans, with the states but requires EPA to supplement any inadequate state plan and to formulate a plan
for the state if the state fails to do so. Although some
states have submitted approvable plans, EPA was required to promulgate transportation control measures in
a large number of cases. However, the act permits the
states to submit revised SIPs , and a number of states are
taking advantage of this option to modify transportation
control plans (TCPs) for their urban areas. In several
cities, studies are under way to determine alternate
transportation control measures to replace some of those
in current TCPs. Many of these restudies have been
motivated by the severe criticisms of existing TCPs.
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PROBLEMS WITH CURRENT TRANSPORTATION
CONTROL PLANS
Proposals to implement transportation control measures have set off heated and often antagonistic debate
in several metropolitan areas. Criticisms of and challenges to proposed measures have led to repeated plan
revisions and delays in implementation in a number of
cases. Controversy has been so severe in some areas
that there is serious doubt that these control plans, at
least as they are currently formulated, could ever be
implemented and, if implemented, enforced.
A number of problems in TCP development have been
identified (.!).
Constraints Imposed by Deadlines and
Limited Resources
Constraints have been imposed on the transportation
control planning process by strict statutory deadlines
and limited resources. The Clean Air Act allowed a
relatively short time for the development of transportation control pl.ans, particularly in light of the fact that
there had beell little expei'"ience with ur iu.fu.1.·n1atiu11

about transportation control measures. The tight deadline for plan submission was a severe constraint on the
level of analysis that could be performed. In addition,
several areas found that fonding was not readily available for TCP development. Finally, the dates for
achieving the standards were impossible to meet in a
dozen areas unless those areas resorted to measures
so stringent as to cause severe hardships (e.g., gas
rationing).
Uncertainties About Seve1·tty of Air Pollution
Problem
The nature and severity of the air pollution probiems
facing metropolitan areas and the effects on health and
welfare of air pollution are uncertain. Although there
have been great advances during the last few years in
air pollution measurement and prediction, few areas
have the most sophisticated models and measurements
available to them. Some areas have found large discrepancies in air pollution measurements, and all but
a few have had inadequate amounts of data available.
In addition, the effects on health and welfare of air pollution are not fully understood, which makes it difficult
to assess the impact of the pollution levels predicted.
These uncertainties make it difficult to convincingly
define the air pollution problems of a given area and the
steps necessary to correct them.
Incomplete Information on Transportation
Control Options
Information about the effectiveness, costs, and implementation of transportation control options is incomplete.
A major difficulty is that the states have had practically
no experience with transportation control measures.
Most have been reluctant to propose potentially feasible
but relatively untested measures, e.g., automobile restricted zones, because it is not always clear how to
implement the measures, what their costs would be, or
how useful they would be in reducing air pollution.
Significant disagreements have developed over the extent
to which various control measures would reduce pollution,
and conflicting data and estimates even for relatively
well-known strategies, such as exclusive bus lanes,
have added to the confusion.
Other sources of uncertainty are the shortage of
adequate models for evaluating short-range transporta-

tion control strategies and the difficulties in identifying
the degree of effectiveness of any one strategy when
several are interdependent. One study, for instance,
!nd'icates that, although transportation control strategies
can be effective in areas where applied, air quality
problems may shift to another area (2). Another study
indicates that the effectiveness of car pooling in reducing
air pollution depends on the extent to which cai·s left at
home are used for trips that otherwise would not be made
(!!., !). Dilficu lties in predicting transportation system
response leave planners with unanswered questions about
whether and how control strategies would work.
Lack of Explicit Investigation
Social and economic effects of proposed transportation
control strate ies have not been explicitly investigated,
resulting i n controversy over the perceived costs and
benefits of the controls: In much of the reaction to
transportation control plans, the issue raised, explicitly
or implicitly, is, Are the benefits of improved air
quality worth the costs of transportation controls?
Perhaps the major cause of controversy over transportation control plans and of delays in their implementation has been that the full range of potential impacts
and the distribution of these impacts among different
sectors of the public have not been adequately considered.
Common objections i·aised have been that trauspo1·tation
control measures will reduce the competitive position
of the central city in terms of retail sales and employment, will adversely affect contruction and other development throughout the region and cause undesirable
land use shifts, will seriously reduce mobility for the
average citizen, and will place a harsh financial burden
for implementing and enforcing the measures on local
governments. With few exceptions, there have been no
sound data or analysis to adequately support or refute
such charges.
Both of the major types of strategies for transportation control appear to conflict with other important social
goals. Inspection-maintenance-retrofit strategies impose an economic burden on the vehicle owner, and
hardest hit (in absence of public subsidy) will be the
low-income automobile owner, who will have to allot an
increased portion of his or her disposable income to vehicle modification and upkeep. In partic ulru:, the cost
of retrofit devices may be onerous to those on a tight
budget, and in some circumstances the costs may be a
sizable portion of the total value of the automobile (5).
Potential losses in mobility and the effects such losses
could have on employment opportunities, commerical
activity, the housing market, and even social interactions have been the bases for many of the negative reactions to proposed transportation control plans. Reductions in vehicle-kilometers traveled under the transportation control plans may cause losses of mobility in
the short run unless realistic alternative means of
transportation are provided. Many of the plans include
some pract~cal substitutes for private automobile use;
however, it is not cleat• whethe1· the pi·oposed steps are
feasible, at least in the near future. In Boston, for instance, traDsporta:tion officials expressed concern that
the subway system could not expand services fast enough
to accommodate the projected increases in riders during
peak periods. Other propO$P.O substitutes for automobile
use such as bicycling and walking are suitable only Ior
some persons (the i·elatively robust) and even then may
be acceptable only for short dis tances and in good weather.
Even if a level of mobility similar to that available
with unrestricted automobile use can be p1·ovided, losses
will be felt. For example, using transit and car pools
means less privacy and freedom of movement than the
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typical automobile driver has at present.
Certainly, time pressures and resource limitations
have been a factor in the failure to assess these impacts, but equally important has been the lack of experience with the control measures themselves and of
information about their costs, effectiveness, direct and
indirect short-term and long-term effects, and implementation requirements.
Insufficient Public Involvement
Public involvement in and understanding of transportation control planning have been insufficient. In most
cases, citizen involvement in the formulation oftransportation control plans and explicit consideration of
which interests would bear the consequences of plan
implementation, especially the adverse consequences,
have been minimal. Citizen input generally occurred
only at the required public hearings, a forum at which
information exchange tends to be stilted. One result
has been that, now that plans have been promulgated, a
number of revisions to mitigate hardship (or simply
alternative means of reaching the clean air goals) are
being suggested. This is by no means negative, but
one can speculate that acceptance and implementation
of control plans might have been smoother if more extensive debate and consideration of trade-offs had occurred before initial promulgation.
Another problem that may have been exacerbated by
a failure to carry out active public information and
participatory programs is that the public appears not
to understand air quality problems and the benefits of
cleaner air. Some seem to associate air pollution problems with dirty skies and bad smells, although serious
problems may exist without either symptom or with
such effects only minimal. Many of the effects of air
pollution-increased respiratory ailments, shortened
life spans, crop damage, adverse effects on domestic
and wild animals, damage to real property-are cumulative and indirect and thus may not be readily apparent
to the casual observer. The fact that air pollution is a
contributing factor to and not necessarily the sole cause
of many of these adverse effects may make it harder
for persons to perceive or understand the implications
of air pollution for health and welfare.
Complicating the picture is the apparent lack of
understanding of how transportation controls will im prove air quality. This is more probably true of control strategies such as parking management than of the
transit-oriented strategies, and more debate has occurred over the former.
Under such circumstances outcry over the inconveniences and potentially harmful effects of transportation controls is hardly surprising. However, unless
citizen fears can be allayed, political pressures on the
state and local levels may seriously hamper the implementation of any transportation control measures. And,
as a practical matter, the success of transportation control strategies will depend largely on voluntary cooperation and compliance; positive community attitudes toward
the selected measures are crucial.
Inadequate Consideration of Existing
Institutional Framework
The transportation control planning process has not been
adapted to the existing institutional framework, resulting
in inefficient use of resources and lost opportunities. In
many cases, the control plan for a region is prepared
outside of and somewhat independently of the institutions
and political processes that will be called on to carry
out the plan. This is a problem particularly for those

plans developed or significantly modified by EPA, but
even those plans developed by state or local agencies
may not have the broad-based commitment necessary
for their effectuation.
In many cases local governments and agencies that
must shoulder the greatest part of the burden of carrying
out transportation control plans played insignificant roles
in the selection of control measures. It is not clear
whether these local institutions fully support the implementation and enforcement of the control strategies,
particularly since the plans sometimes conflict with
previously established policies. Even if they wish to do
so, local entities may lack the resources to carry out
the plans because their funds and personnel resources
already are stretched to the breaking point, and it is
unlikely that all of the funds needed will be forthcoming
from either city or state sources where environmental
planning must compete with numerous other programs
for scarce tax funds (6).
Failure to involve focal governments also may have
resulted in lost opportunities to improve air quality.
Local units of government usually control many of the
levers that have great potential for air quality regulation
(e.g., parking, use of local streets, zoning, and development permits), and their exclusion from the transportation planning process narrowed the range of options that
could be considered. Thus, involvement of the appropriate local agencies can result in significant contributions to air quality planning.
Perhaps the most serious institutional weakness in
the transportation control planning process to date has
been the failure, in a number of instances, to bring
regional transportation and other areawide planning
agencies into TCP development. The Clean Air Act requires the state to submit the SIP (including the TCP),
yet TCPs are by and large an urban area need. In many
cases, metropolitan planning organizations (MPOs) have
been only marginally involved in controls planning, yet
their support and approval of TCP measures are a prerequisite in many instances to federal funding and to
successful implementation. In cases in which the MPO
has not been involved significantly in transportation
control planning, the result has been a parallel planning
process for those transportation options that have likely
air quality benefits and difficulty in obtaining funds
needed for implementation of the TCPs.
RELATIONSHIP OF TRANSPORTATION
CONTROL PLANS TO OTHER FEDERAL
PROGRAMS
The primary purpose of transportation control plans is
to achieve cleaner air and an accompanying decrease in
health problems and improvements in the quality of life.
However, other benefits such as more efficient use of
energy, increased safety, accelerated development of
transit and better transit services, and more rational
use of scarce urban land may result directly or indirectly
from transportation control measures.
A variety of options have been proposed for inclusion
in transportation control plans. These options fall hi.to
categories: (a) those intended to reduce emissions per
vehicle-kilometer traveled and (b) those intended to reduce vehicle-kilometers traveled or to increase the
efficiency of traffic flow, thus decreasing total emissions.
Proposed options include (7) the following. (Gasoline rationing also appears as a strategy in some control plans,
although EPA's stated policy is not to require or enforce
such requirements in the absence of a congressional mandate or presidential directive.)

1. Vehicle emissions inspection and maintenance
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programs,
2. Retrofit of vehicle emission control devices,
3. Idling restrictions,
4. Conversion to gaseous fuels,
5. Gasoline rationing,
6. Priority treatment for high-occupancy vehicles
on roadways,
7. Priority treatment for high-occupancy vehicles
at signals, intersections, and toll gates,
8. Improved traffic engineering systems,
9. Paratransit and demand-activated transit services,
10. Facilitated bicycle use,
11. Improved and expanded transit service,
12. Improved pedestrian ways,
13. Parking restrictions and parking bans,
14. Vehicle-free zones and restricted use zones,
15. Congestion pricing,
16. Increased parking fees and road tolls,
17. Fringe parking at transit stations,
18. Gasoline price increases,
19. Car pooling and van pooling programs,
20 _ !!!lpro~r~d goods movem~nts, and
21. Changes in work schedules.
Of course, there are numerous possible variations of
each of these options.
Many of the measures included or considered in
transportation control planning for air quality purposes
are being considered by other federal and state agencies
because they promote other goals such as more efficient
transportation system operation and energy conservation.
For example, the Urban Mass Transportation Administration and the Federal Highway Administration have
issued joint regulations (8) requiring the urban transportation planning agencies to develop "transportation
system management elements" (TSME). Measures suggested for consideration include traffic operations improvements to manage the flow of automobiles and transit
vehicles; preferential treatment for high-occupancy vehicles on highways; improved provisions for pedestrians,
bicycles, and trucks; management and control of parking;
changes in work schedules and peak-hour pricing; reduc tion of automobile use through shared rides, congestion
pricing, and restrictions; improvements in transit services; and improvement in transit management efficiency.
Not only are most of the options included in the TCPs
suggested for inclusion in the TSMEs, but also air quality
is specifically listed as one of the factors to be considered in the seiection of TSM measures. Thus, this
new program offers considerable opportunity for fostering greater coordination between transportation and air
quality programs.
Other programs also are examining the TCP types of
measures for reasons other than air quality. Several
state transportation agencies are now funding and promoting common transportation control measures such
as highway operations improvements, exclusive bus
lanes, fringe parking lots, and car pooling as means of
improving the existing transportation system level of
service at low cost. The Federal Energy Administration is conducting studies of car pooling, van pooling,
and other shared-ride concepts and related incentives
and disincentives (parking regulations, road tolls,
and so on) to determine their potential for reducing
gasoline consumption (9). Social service agencies and
private interest groups-are promoting transportation
control measures such as new or increased transit service, bicycle lanes, and improved provisions for pedestrians as means of improving mobility for the elderly,
disabled, disadvantaged, and nondriving segments of
the population. And numerous agencies and groups are

supporting a variety of transportation control measures
because of their potential safety benefits.
The consideration of TCP types of measures in a
broad range of programs for a variety of purposes provides opportunities to overcome many of the problems
that arose in TCP planning. By selecting those measures that meet multiple objectives (e.g., increase
transit level of service while improving air quality) and
are consistent with community goals (e.g., increase
bicycle safety), planners can meet Clean Air Act requirements in ways that are compatible with other local
needs.
RECOMMENDATIONS FOR STATE AND
LOCAL ACTION
Proposed federal actions to overcome some of the problems of transportation control plans include (10) amending the Clean Air Act, modifying EPA regulations pertaining directly to transportation control plans, and
modifying other federal regulations for related programs.
However, the timing of federal actions is uncertain.
With
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of ambient air quality standards, years may elapse before the full range of federal actions can be implemented.
In the meantime, states and localities can act independently of the federal government to make transportation
controls more compatible with local goals, more responsive to local opinion, and more attuned to local
resources and problems. Actions that the states and
local communities can take now to improve transportation control planning are discussed below.
Decision Making by Metropolitan Area
Organization
Many transportation control measures are regional or
local in scope and impact and should be planned and implemented by regional and local agencies, not in remote
levels of the state and federal government. Measures
such as exclusive bus lanes, car pooling, bikeways, and
improved transit, which directly affect the regional
transportation network, fall into this category and should
be planned in conjunction with the established trans portation planning process for the metropolitan area.
The logical agency to undertake this planning is the
existing metropolitan planning organization. The advantages of planning these measures on the regional
level are several:
1. It uses all of the resources of the existing trans portation planning agency, including established procedures for public participation, an existing data base,
in-house analytical capability, contacts with other regional and local planning programs, contacts with local
enforcement agencies, and available planning funds;
2. It prevents wasteful duplication of transportation
planning efforts;
3. It provides for the consideration of local interests
and goals in the plan formulation; and
4. It opens the TCP measures included in the regional
transportation plan to a wider range of potential funding.
Coo1·dination of Local, Regional, and
State Responsibilities
Many of the transportation measures considered as
transportation controls are not planned or implemented
at the regional level. Some, such as inspection and
maintenance, are typically handled by state agencies
(if undertaken at all), while others, such as parking
controls, are usually handled by local governments.
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States may coordinate these disparate planning elements
in one of two ways.

Additional Experiments and Innovations in
T r ans por tation Controls

1. Designate a lead agency to coordinate the planning
processes. The lead agency might be a state or regional
agency. In either case, the lead agency's responsibility
could be to identify needed input to the planning process
and work out agreements with other appropriate agencies
on scope and timing of those inputs, how final decisions
will be made, and so on.
2. Consolidate planning responsibilities for trans portation controls in one or a few agencies (e.g., by expanding the role of the MPO to include certain parking
and land use planning responsibilities, assigning all
transportation control planning except inspection and
maintenance to the MPO, and retaining inspection and
maintenance at the state level).

Because uncertainty surrounds practically every aspect
of TCPs, many of the strategies will be experiments.
Transportation controls should be monitored carefully
so that the results of accumulated experience can feed
back into modifications of the TCP. Additional experiments with actions such as parking limitations and car
pooling, jitneys, dial-a-ride, subscription buses, exclusive bus lanes, area traffic control schemes, parking
price regulation, and service quality improvements on
existing transit are needed, and it is crucial that information on the success or failure of these experiments
be made widely available. The objectives are to determine ways to achieve levels of mobility close to those
provided by the private automobile and to demonstrate
workable options to the public and to officials; to overcome fears about the negative consequences of decreased
mobility; to gain improved information about the costs,
market response, and likely operating revenues (or
deficits) of various transport options; and to assist in the
cultural transition of local and state officials and planners
from an emphasis on construction of facilities to an emphasis on operation of transport services.

Whichever method is chosen for assigning responsibilities, the capabilities, authorities, and responsibilities
of all relevant agencies and governments at the local,
regional, and state levels must be specified. Such careful delineation and coordination of planning responsibilities maximize the likelihood that the resulting plan will
be feasible, realistic within resource constraints, and
implementable and also take advantage of the planning
resources and capabilities available at all levels.
Public Involvement in Transportation Control
Planning public involvement programs can help to
clarify for local residents the air pollution problems
and the potential means of alleviating these problems.
The public also may generate ideas about the kinds of
control measures that are most appropriate for a given
area and may assist in identifying likely impacts of control measures. Thus, public involvement is an asset to
the transportation control planning process. In addition,
the workability of many control options is by and large
determined by the degree of public cooperation, which
is fostered by full participation of the public throughout
the planning process.
The organization conducting transportation control
planning should identify the groups and organizations
likely to be affected by measures under consideration
and should meet with them to discuss likely impacts,
both beneficial and adverse, and to explore ways in
which adverse impacts might be mitigated. Formal
public hearings are necessary but are not sufficient as
the principle opportunity for public comment on control
measures. Although an extensive involvement program
cannot be expected to arrive at consensus on the selected
measures, it can improve public understanding and help
planners choose those options with greatest support.
Analysis of Full Range of Impacts
Even though there are great uncertainties about the
likely effects of transportation control options, some
impact prediction is always feasible. Because major
concerns about many transportation control measures
are their economic and social effects (particularly
potential adverse effects), transportation control planners must develop information about the nature, extent,
and incidence of impacts. This information will both
increase public awareness of and involvement in transportation control planning and improve the information
base for decisions on TCPs.

Periodic Evaluation and Revision of TCPs
The dangers of undercontrol (i.e., ineffectiveness in
combatting pollution) or overcontrol can be reduced if
there is an ongoing planning process to deal with the
dynamic needs of air quality maintenance. Also, positive response to the air quality standards is more likely
when local officials and citizens see that they need not
be locked into a control plan if it should prove to be unworkable. Periodic review and revisions not only help
allay fears about transportation controls but also create
an atmosphere in which experimentation in transportation service concepts can thrive.
GETTING STARTED
One way to get started on a transportation control planning process consistent with the recommendations listed
above is to analyze all appropriate TCP measures as the
first step in developing the TSME (11). An analysis of
the transportation, social, economic, and environmental
(including air quality) effects of the TCP measures should
be performed as a normal part of the urban planning
process, as reflected in each state's Action Plan. Similarly, the public participation mechanisms followed
when sensitive projects are considered would apply if
appropriate.
The TSME should include all acceptable TCP measures, and those measures should be programmed, if
appropriate. If certain TCP measures are rejected
after a thorough analysis, the next step is to explore
new measures from among those suggested for consideration by the U.S. DOT. These measures should be analyzed for their potential air quality benefits, and air
quality should be one criterion in selecting measures
for inclusion in the TSME. Then, a recommendation
should be made to add any newly identified measures to
the TCP.
CONCLUSION
The success of transportation control plans may depend
as much on the quality of the process through which they
are adopted, implemented, and revised as on the particular actions chosen. A positive approach to this process
requires recognition that the decisions being made are
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political as well as technical, that adverse effects may
result and must be identified and dealt with, and that
transportation is only one thread of the complex metropolitan fabric. Single-objective planning must be replaced by a multiple-objective process. Procedures for
the ongoing development and implementation of control
strategies must provide for timely public involvement
and full identification of the nature and incidence of
social, economic, and environmental effects (including
but not restricted to air quality). This is the only way
decisions on transportation controls, which involve
choices among conflicting objectives and competing interests, can be made as equitably as possible.
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