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CONFERENCE I RESOURCE PAPER

Linkages Between Transportation
Planning and the Environment

Martin Wachs, Unwers~ty of Califorma-Berkeley

T ransportation investments have m the past been
among sooety’s most unportant contributors to
environmental improvement, but today trans-

portation programs and projects are more often of con-
cern as sources of major env:rorLmental problems. Over
the past 30 years, since the ena~.uaient of the National
Environmental Protecuoa Act (NEPA) arid the first Clean
Air Act. amendments, the relationship between trans-
portation planning and environmental pohcy making has
continuously become more complex and problemat:c.

Until about 1835, when early public transport was
just being introduced into many clues, vrrtually every-
one resided wlthm walkmg distance of where he or she
worked, whether on a family farm or m an urban area.
The limited capaciues of transportatmn systems deter-
maned that most people traveled very httle and experi-
enced tightly bounded environments. By the beginning
of the 20th century, transportation had evolved rapidly
from horse carts to horse-drawn omnibuses to street
railways, and crees expanded dramadcaUy m response
to increasing mobdlty. But crees were still mostly
crowded, dirty, dense, congested places, beset by a myr-
iad of environmental problems and limited m size by
their transportation systems.

The first national conference on oty planning and the
problems of congemon was held m Washington, D C., m
1909. The conference was characterized by many
speeches m whach intellectuals of the day mslsted that
the enwronmental challenges of their time--the disease,

poverty, darkness, and vlce of the North American city--
were caused by the scourge of high-density hwng and
that it was the lob of urban transportatmn planners to
build pubhc transit routes to outlying areas for the
explicit purpose of lowering density and ~nprovmg
hying con&t:ons.

Mary Kmgsbury S:mkhov:ch, for example, the only
woman to address the first annual conference on c:ty
planning urged that new immigrants to New York City
should be wl~sked to low-density suburbs before they
had a chance to settle in lower Manhattan and be
destroyed by the urban densxties, v:ces, and &seases
reduced by squahd urban environments. Subways to
new outlying commumues were urged, combined with
low flat fares, so that low-income people could afford to
live at low density at the edge to benefit from environ-
mental improvement and to avoid the pitfalls of tuner-
city hwng. The transportatmn system was the key to
environmental betterment. The retat~onshlp between
transportauon ar:d the environment at this tame was an
intimate one, as it rs now, but there was greater empha-
s~s on policy dascuss:ons about transportation as a
prowder of environmental benefits instead of a source
of environmental pollutants.

Similarly, the arrival of the automobile was under-
stood to be an environmental blessing of enormous
proportmns. The city could be freed from environ-
mental insults of horse manure, diseases camed by
horse flies, and the need to regularly remove from the
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streets tens of thousands of carcasses of dead horses
that had exptred on the lob. No wonder newspapers
and magazines, before 1920, described the emerging
transportation system based on the internal combus-
tion engine as a clean and environmentally benign
improvement.

Flow times have changed during these iast 100 years
At the turn of the century, urban densities were consid-
ered too high, and "spreading the city" was seen as a
solution. Today, the vast malorlty of urban critics beheve
suburbamzatmn is a problem, and the reversal of sprawl
Is the solution When the automobile was new it was
widely considered to be an environmental savior. Today,
It zs often labeled an environmental disaster

As times change so does our understanding of the
facts about the linkage between transportation systems
and the environment The goals of public pohcy on
transportation and the environment similarly evolve. A
succession of laws has been enacted that reflect our
changing understandings, as welt as the many competing
interests that make up our socaety--from the trucking,
petroleum, and auto industries to cyclists and lung asso-
clationso These laws encapsulate our current under-
standing and our hopes about the relationship between
the environment and the transportation system A series
of regulations have also been promulgated by which we
attempt to implement these laws At this Conference on
Refocusing Planning for the 21st Centurg we are dis-
cussing the latest of these laws, TEA-21, and possible
changes m the regulations that govern metropohtan
transportation planning in the context of transportation
and environmental requirements that have been enacted
over several decades.

I started addressing this important topic with a brief
reference to history because I am always both amazed
and humbled by hlstorlcal facts and analyses. Our cur-
rent problems often appear so complex and insur-
mountable, and the solut~ons we passionately espouse to
current problems are so very important to us, until we
set them in their proper historical context. Only a brief
examination of history shows that our current under-
standing of the transportatmn-environment relationship
is partial, is constantly changing, and is largely mls-
taken. Fhstory also demonstrates that our commitments
to pamcular policy solutions are highly sublecnve and
are strongly influenced by well meaning fads as much as
by scientific certainties.

This paper briefly examines several trends and
emerging themes in urban and regional transportation
planning. The emphasis here is on breadth instead of
depth, and each theme is offered as a sublect for elabo-
ration and consideration at the conference workshops.
For emphasis, and as a resource for easy reference for
use In the workshop sessmns, recommendaraons for
planners and policy makers follow each theme.

ENVIRONMENTAL QUALITY WITH~
NOT AGAINST, MOBILITY

When the environmental movement took the trans-
portation community by storm, we were m the m~dst of
building a vast national highway system that some con-
sider as being a great force for national umficatmn and
economic growth Others, in comparison, see the post-
war interstate era as a monument to greed and pork bar-
rel politics. It could well be both of these, but the
magnitude and extent of the highway program of the
fifties, sixties, and seventies were enormous, and the
bureaucracy of mst~tutmnal machinery that was bruit to
support it was equally as impressive it is therefore not
surprmng that the envaronmental movement was at first
largely an opponent of the highway program instead of
a component of it NEPA and the Clean Mr Act amend-
ments were in a sense reactions more than they were mi-
tmtives. Their proponents were contending with the
prohlghway forces and were attempting to put a brake
on what many in the transportation business thought of
as progress. Many transportataon officials have referred
to the Clean A~r Act requirements as "the tall that
wagged the transportation dog." Interestmgl); and
appropriately, that perspective is voiced with decreasing
frequency as we approach the new century

Today, the situation is rather different. Although
there are some individuals in the transportation com-
mumty who believe they are besieged by environmen-
tahsts and there are some env~ronmentahsts who
continue to consider transportation officials as their
enemies, for the most part, a successful working rela-
tionship has been forged that aims at provadmg mobflivr
in combination with environmental responsiblhty. A
broad cross section of the public is committed to con-
gestxon rehef and environmental responsibility. The
Surface Transportation Pohcy Prolect and the American
Association of State Highway and Transportation
Officials (AASHTO) actually do talk with one another
and find grounds for compromise

Given this evolution of feelings and understandings,
it is possible today to urge that we adopt regulations and
procedures based on the principle that mobility and
environmental quality are not mutually mcompauble,
but that it is our mission to serve both of these masters
In fact, to go further, many of us would even assert that
the prmclpal purpose of transportation investments is to
respond to society’s environmental goals, whereby the
environment ~s perce,ved broadly as a combination of
the social, economic, and natural contexts within which
we hve. In other words, over time, we have all become
env~ronmentahsts to some extent, and the planmng of
transportation systems and facilities is observed to be a
component of shaping the environment. The environ-
ment as no longer an afterthought or a checklist of fac-
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tots and quesnons asked of otherwise completed trans-
portanon plans, our transportation planmng is becom-
ing a fundamental determinant of and an mgre&ent in
the way we think about the environment

Recommendation Transportation plannmg, environ°
mental regulanons and procedures, and project and
program funding should become more integrated
and less opposed to one another over t~me

GROWING COMPLEMENTARITY BETWEEN
TRANSPORTATION AND INFORMATION

The single most influential social trend that is having
an ever-greater influence on transportation over time
is the growing rote of information processing and
telecommunications in modern society. During the
first decades of the approaching century, the impacts
of this relationship will be as influential as was the
invention of the automobile and the telephone in the
early part of the 20th century. The development of a
telecommunications-transportation linkage will prob-
ably be even more mfluentlaI over the next few
decades than was the construction of the national
highway network during midcentury. At the very
least, our ability to expand moblhty will increasingly
depend on our abdlty to use telecommumcatlons
and information processing in concert with the
transportatmn system.

Even though fully automated highways are probably
decades away, on-vehicle collision-avoidance systems,
the provision of "real-tlme" information on the arrival
of transit vehicles, widespread use of electromc toll col-
lectaon to finance highways, the capablhD" to navigate
around traffic congestion, and the ability to reserve in.
advance a tame slot to cross a congested bridge are
closer at hand Larger shares of transportation budgets
will undoubtedly be spent on telecomrnumcation
enhancements that expand and manage the capacity of
existing facilmes than will be spent on the construction
of extensive new facdmes. We must develop planmng
methods that include the capability to evaluate
telecommunlcatlon enhancements to current facilmes
in programs for congestion relief as easily as they
presently mctude evaluations of new transportation
facflmes

Recorarnendatton: Regmnal transportatmn agencies
must develop the capablhty to understand and forecast
the environmental consequences of intelligent trans-
portation system improvements on ex~stang facdmes as
well as on new facahnes Over time these systems will
become important strategies that wall help regmnal
agencies to achieve their transportataon goals

The use of computers and other mformatmn-pro-
cessmg devices Is also changing the amount of hours we
work and the places at which we work, and conse-
quently, it is changmg the spatial and temporal patterns
of travel and the spanal patterns of crees The pressure
for continued decentralization wllI be hard to minimize
given the avaflabdity of mformanon-exchange devices
Although relatively few people are hterally tetecommut-
mg by working full days at home, more are working at
multiple locations during day and at unusual times of
day because of reformation-processing opportunmes at
home and at night E-mall and the Internet are changing
travel patterns dramancally

We are already experiencing a great increase m non-
work travel in proportion to all travel, in part because of
the new telecommumcatmn dewces and as the result of
other socml changes. For the same reason, we are already
observing heavier peaks of traffic at midday and on
weekends at many iocatmns other than at the tradmonal
morning and evening weekday rush hours. We are less
certain of the environmental consequences of these
changes than we are of the travel consequences, but they
will be significant and must be addressed in the develop-
ment of transportation ptannmg and environmental reg-
ulanons and procedures if those procedures are to truly
accommodate emergmg societal needs. If we fall to
incorporate considerations of lnformat~on processing
into transportanon planmng for the coming two or three
decades, we will be planning transportation systems to
meet yesterday’s needs.

Recornmendat,on: Whde we expend great amounts
of money forecasnng travel and its environmental
consequences at the metropohtan levei, we should be
developing slmltar capacities to forecast mformanon
transfers from one locale to another; to incorporate
mformatmn flows as significant, causal determinants
of regional travel patterns; and to estimate environ-
mental consequences of these changes m telecommu-
mcanons patterns and of the changes an urban form
and travel patterns that they will engender

ENWIRONMENTAL CONSEQUENCES OF
TRANSPORTATION

To the extent that our society has progressed in the
reduction of the harmful ,mpacts of transportation sys-
tems on the natural environment, the last 30 years have
m&cated that technologmal changes have been respon-
sible for far more of these impacts than have regional
plans or facility changes Air pollutmn has decreased
primarily as a result of more demanding tailplpe-emls-
sion standards and longer permds during which new
cars are required to meet those standards, as well as the



LINKAGES BETWEEN TRANSPORTATION PLANNING AND THE ENVIRONMENT 105

implementation of inspection and maintenance pro-
grams to ensure that they do so Thus, air polluuon has
dechned substantially m crees that have the most severe
problems, including even Los Angeles, desplte
increased driving, increased suburbamzatton, worsen-
mg traffic congestion, and failed efforts to achieve
more environmentally responsible travel behavior.

It is difficult to attribute recently measured ~mprove-
ments In air quality to transportation control measures
or to behavioral changes by travelers. Because of failure
to use even a sJgmficant portion of the capabllmes of
these measures, some states are attempting to reconvert
high-occupancy vehicle (HOV) lanes to mixed flow,
while transit use continues to decline nationally at the
same time that a proportion of all travel and rldesharmg
ts at a 20-year low. Efforts to induce transit-ormnted
development have met with some limited success, but
the national trend toward lower density for most people
In most places remains dominant, even as some central
city, urban residential communities grow and prosper.

Despite important implications for policy on invest-
ments m both technology and infrastructure, vehicle-
technology improvements have been emphasized m the
preparauon of state Implementation plans (SIPs) for air
quahty, whereas land use and transportauon-capacIty
measures have been emphasized an the development of
long-range regional mobthty plans.

During the coming decades, the most cost-effective
ways to reduce pollutants from the air, water, and land
that are attributable to transportation systems will con-
tmue to be through technologacal changes m vehicles,
engines, fuels, lubricants, and telecommunications
capacities that are linked with transport instead of
through transportation control measures and other
efforts to induce behavioral changes (e.g., major shifts
from driving to public transit, cycling, or walking).
Goods-movement vehicles and off-road mobile sources
are not yet as tightly regulated for environmental poilu-
tants as are hght-duty passenger vehicles, but they are
expected to come under closer scrutiny for regulation
and technological change m the first decade of the new
century.

Recommendatmn. Regional plans to meet federal air
quality requirements should integrate more effec-
tively technological measures with land use, travel-
demand management, and transportation-capacity
measures In nonattamrnent areas the timing of and
organizational responsiblhty for the preparation of
SIPs, which emphasize technologacal Improvements,
are not sufficiently integrated with the preparanon of
the long-range regional mobdtty plans, which tend to
emphasize transportation facflmes. These two plan-
ning processes are often far too independent of one
another. They are frequently Implemented m a corn-

petmve mode among agencies that have separate
responslbdmes for air quahry and regional trans-
portation planning There ts a need to rethink these
planning processes so that SIPs and regmnal long-
range transportation plans are more integrated m
substance and content and that their preparation ts
more synchronized with time (i)

TRAVEL-BEHAVIOR CHANGE BY POLICIES,
NOT BY FACILITIES

Traditional transportation plannmg at the regional level
has emphasized the construction of transportation facd-
rues and the analysis of the environmental impacts of
their construction and of forecasted flows on those
facdmes It is likely that in the coming decades trans-
portauon plans wall consist, to a decreasing extent, of
facilities plans, and that, to a greater extent, boti: mobil-
lty and environmental oblectives of transportation plan-
ning will be addressed by a mix of pohcles that are much
broader than facility construction

For example, strategies such as the promotion of
higher-density resldentaal communities and m~xed land
uses in residential and commercial areas are being pro-
moted as environmentally responsible. Some believe
that 6hese approaches to planning wilt reduce the geo-
graphic expansion of metropolitan areas, reduce the
rate of urbanization of agricultural land, promote more
wallang and transit use, and require less automobile
travel While I personally believe that the general trend
will continue toward lower densities and metropohtan
areas of growing expansiveness, It is possible to envl-
slon a trend within the larger trend toward nodes of
greater density and more dehberate attempts to create
mLxed-use developments. Although most new develop-
ment wall undoubtedly take place at the urban edge, it
ts reasonable to think that we will simultaneously wit-
ness the redevelopment of urban brown fields and the
conversion of older industrial and mihtary s~tes to new
commercial and residential uses

The Increase of reliance on telecommunications and
the complementarmes between telecommumcat~ons and
travel will permit a wader variety of living environ-
ments, and It ~s certainly appropriate for communmes to
experiment with a wider variety of arrangements of land
and pubhc transit Thus, It will be necessary to develop
theories, empirical evidence, and mathematical models
to support the assessment of the traffic generauon and
the environmental consequences of a wider range of
types of urban development.

Similarly, m addmon to alternative land use and
development patterns, some pre&ct a wider range of
pohc~es in the future that is intended to influence travel
behavior on existing facdmes rather than to construct
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new capacity For example, urban areas and metropoh-
tan planning orgamzatlons (MPOs) have proposed, and
in some cases already implemented, the addition of elec-
tromc toll collection to existing toll roads, the addition
of high-occupancy toil lanes to existing HOV lanes (i.e.,
lanes in which single-occupant vehicles can use an HOV
lane by paying a toll), the conversion of some free lanes
to toll operations, and the institution of congestion pric-
ing The methods of analysis that are currently used to
measure the environmental impacts of transportation
facllmes were not developed to be &rectly or easily
applicable to the evaluation of the environmental
impacts of such a wide range of policy alternatives, and
efforts to extend them to the analysis of such policies
have revealed many limitations

Recommendatmn. Federal planning regulations
should foster and encourage a wider variety of
approaches to urban development and the manage-
ment of travel. There Is a need to monitor the envi-
ronmental impacts of transportation strategies that
involve variations in development densities, land
use mixes, highway and translt-pricing changes, and
other pohcles that do not revolve traditional capac-
ity expansions In addmon, it is necessary to
develop methods for estimating and forecasting
environmental consequences of such policies.

SHIFT IN THE Focus OF ENVIRONMENTAL
ANALYSIS OF TRANSPORTATION IMPACTS

Reactive Organic Gases, Oxides of Nitrogen, and
Particulates

For the last 30 years the single most pressing environ-
mental concern that affected regaonal transportation
mstttutmns has been air quality at the local and regional
levels. With regard to air quality; emphasis has been
placed on the reduction of lead, oxides of nitrogen
(NOx), reactive organic gases (ROG), and carbon
monoxzde (CO). For several different but complemen-
tary reasons, it is predicted that in the new century
attention to other environmental consequences of trans-
portation systems will increase, both In terms of air
quality and other areas. In part, this increased attention
is the result of the substantial progress that has already
been made in addressing the environmental hazards of
lead, ROG, NOx, and CO Even with the Implementa-
tion of increasingly stringent ozone standards, the con-
trol of these pollutants will be accomplished, to a
greater and greater extent, largely through national
emissions standards for vehicles, inspection and mainte-
nance programs, and the retirement of grossly polluting
vehicles instead of through regional transportation

plans, land use initiatives, or transportation control
measures. But this progress will not solve the environ-
mental problems that are associated with modern urban
transportation systems

There is Increasing awareness that the measures used
to reduce pollutants that are derived from mobile
sources have been far less effective at controlling par-
ticulates, which are an increasingly recognized health
hazard. Environmental requErements that are related to
the reduction and filtering of fine particles are qmckly
becoming a pressing and dominating problem for
regional air quality and transportation planners.
Because heavy-duty diesel trucks are estimated to
account for about three-fourths of highway-related
emissions of particulate matter [diesel engines associ-
ated with off-road actlwtms are another rnalor source
of pollutants (2)], it would appear that technological
controls will continue to be an Important strategy by
which to meet newly revised particulate standards. This
will Involve more stringent control of both on-road and
off-road vehicles and will place a much heavier burden
of regulation and compliance on the goods-movement
industry. It should atso result in increased attention to
the efficiency of goods movement within regional
transportation plans and is one of the motwatlons, for
example, for the inclusion of trucks-only lanes and
even trucks-only highways in the latest regional trans-
portation planning effort m Los Angeles. It should be
noted that a substantml propornon of fine particles,
such as entrained road dust, are caused by wind and
water erosion instead of by engine emissions

Recommendation. Attention to the reduction of
fine particles will become a more dominant part of
the process of addressing the enwronmental
impacts of the transportation system. We are not yet
suffmently well equipped m terms of scientific
understanding of the phenomena to address these
problems effectively in plan making, and a great
deal of research is needed before particulate pollu-
tlon can be more fully understood and properly
managed

Growing Importance of Greenhouse Gases

Similarly, we are lust now understanding of the risks of
producing greenhouse gases, and globat warming ts
Increasing in sahence as a transportat,on planning and
policy problem. It has been estimated that transporta-
tion Is responsible for about 20 percent of worldwide
carbon dioxide (C02) and that motor vehicles m the
United States account for 20 to 25 percent of world-
wide transportation emissions (or about 5 percent of
the total of worldwide greenhouse gases that are pro-
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duced by people as opposed to natural sources) (3, 
210-21i)

Long-term environmental consequences of the green-
house gas buildup remains uncertain, and a great deal of
current research is aimed at reducing that uncertainty
Nevertheless, with pubhc awareness rising and the risks
of greenhouse gas accumulation substantial, transporta-
tion will continue to be the focus of research on this
topic, and transportation strategies are certain to be
included in pohcies aimed at reducing greenhouse gases.

Most strategies are aimed at either reducing the
amount of motor vehicle travel or substantially chang-
mg the amount and type of fuel that is used to produce
motor vehicle travel (3, p. 212). Once again, because 
many other trends that tend to increase instead of
reduce travel exist, technological changes in fuels and
vehicle-propulsion systems are expected to play the
larger role, and changes m travel behavior are expected
to play a limited role m addressing this emergang prob-
lem. Yet, it should be noted that although regmnal long-
range transportation planning m the United States is a
rather unimportant contributor to today’s efforts to
control greenhouse gas emissions, there are major dis-
agreements among sectors of the professional commu-
mty as to the role that it could play. The extent and
nature of regional transportation planmng could be a
major topic for discussion in the conference workshops

Recommendatmn: There ts a need to research the con-
tribut~ons that reglonal transportation planning and
investment strateg:es can make to the control of green-
house gases and to address the reduction of CO2 emis-
sions in the regional transportation planning process.

Water Quality

Transportation facilities can dramatically alter the
nature of water systems Highways and transit routes
often alter the courses and volumes of flows in water-
ways and can change natural drainage patterns The
pavement of large areas of ground surface in airport and
highway projects also affects runoff patterns and can
result in flooding or m major changes m drainage pat-
terns. Vehicles, highways, and transit routes are also
sources of substantial amounts of liquid, solid, and
gaseous pollutants that can settle on water surfaces or be
carried by runoff into water courses.

Over time we have come to realize that an indeter-
minate but large proportion of surface and groundwa-
ter pollution ongmates in or Is modified and affected
by the transportation system. The constructmn process
is itself a source of water pollution, and the operation
of transportation facdmes will continue to produce
water pollution for many years to come.

The U S. Army Corps of Engineers has lurisdicuon
over navigable waterway~ m the United States and must
review and provide permits for transportation projects
that will affect the character and content of flows on
those waterways. Also, provisions of the Clean Water
Act and regulations of the U.S Fish and Wildlife
Service can and often do limit the routing and design of
transportation facilities

In recent years it has become more common that
transportation agencies have had to mitigate the impacts
of their prolects and programs on wetlands and water-
ways. At times when irrevocable intrusions into wet-
lands and waterways are necessary to complete
transportation projects, mmgation measures may
involve replacements or reluvenatmn of damaged wet-
lands or waterways that are located away from the pro-
ject itself. For example, conslderauon is now being
given to expanding the runways at the San Francisco
International Airport by filling in several hundred acres
of the San Francisco Bay.

To mitigate the effects of the proposed San Francisco
project, some suggest that several thousand acres of
commercial salt ponds, located elsewhere on the Bay, be
acquired and returned to their more natural historical
character as marshlands. These areas could provide
habitats for a large number of local species of animals,
fish, and birds, as well as stopping points for migrating
species. Some environmentalists portray this move as a
win-win proposition for the Bay Area. The transporta-
tion agency, however, is reluctant to accept responslblI-
lty for projects that revolve malor wetlands restoration
m areas away from its own facihues, and some environ-
mentalists continue to oppose intrusion into the Bay by
the transportation agency, even if the marshlands would
be restored in a compensatory project° These situations
are becoming more typical in transportation plannmg

Recommendation: Regional transportanon planning
methods must be improved so that we can integrate
more effectively concerns for water quality into the
siting and design of transportation prolects This
lntegrauon requires basic arid applied research on the
relationships between ttansportanon systems and
water quality, and it also requires use of planning
processes that recognize the enwronmental signifi-
cance of the impact of transportation systems on
water quality.

Blodiverslty

The Impact of transportation investments on biodiver-
slty is emerging as a major concern of environmental
organizations that monitor transportation programs and
participate in pubhc debates on transportation planning
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and programming. Highways, ports, airports, and rail
transit hnes can affect blodlverslty by, for example, frag-
menting habitats, placing barriers between sheltered
habitats and sources of food and water, placing barriers
in the way of normal ammal or insect migration routes,
or polluting local water courses No requirement now
exists that addresses blodiversity m the regional trans-
portation planning process, but of course the ~ssue of
species habitats is addressed at the level of prolect plan-
ning because ,t is one of the critical components of an
enwronmental impact statement (EIS). The decision 
address blodlverslty at the project level can vary greatly
with the scale and location of the prolect and wlth
knowledge of local condmons.

A survey of state highway and transportanon depart-
ments revealed that In 21 of the 32 responding states,
the issue of bmdlversity had been raised during high-
way-development processes. A/though the issue had
been raised in general because of the concerns of envi-
ronmental groups and cmzens’ associations, It has also,
m a few instances, been a point of contention over spe-
cific species at specific locations. Only four states
reported m thls survey that they had conducted scien-
tific stu&es of the blodlversity impacts of particular
transportation projects, and three others described spe-
cific highway location decisions or transportauon
agency investments that revolved planting or grading
specifically to support blochverslty (4)

Progress has been made m the development of tools
and techmques for assessing the potential Lmpacts of
transportation facilmes on biodlverslty. In particular,
West Virgima, Pennsylvania, and Maine have all devel-
oped approaches that vary considerably from quahtanve
assessments to more quanutat~ve data-coUecuon tools (5).

What role should cons~derauons of bm&verslty play
m regaonal level transportataon plannmg.~ While specific
evaluations of the impacts of alternauve routes or project
designs are part of the envLronmentaI impact rev,ew of
speczfic projects, it would appear that, in an environ-
mentally responsible regional transportation planning
process, the protection of areas wlth special ecologlcal
significance and habitats of endangered or highly valued
spec, es should be among the key consIderauons of pre-
hmanary regional network analysis and should be a part
of the formulation of basic alternat,ve transportauon sys-
tem designs. I pro~ect that considera~ons of biodaversity
and habitat protect,on will become increasingly Impor-
tant m the reg~onaf transportauon planmng process.

Recommendatmn. Consideration should also be
g,ven to defining an appropriate role for federal
requirements and planning regulauons in the protec-
tion of threatened species and tn recogmnon of the
significance of blod,verslty m the development of
transportataon plans. States and MPOs should take

the lead m developing methods and procedures for
the mclusmn of blod~vers~ty considerations m
regional transportatmn planning

DISSATISFACTION WITH
REGULATORY COMPLEXITY

One of the hallmarks of the transportat~on-enwronment
relauonsh,p during the past 30 years has been bureau-
cratac complexity. Th~s complexity arose from a well-
meaning commitment to enwronmental protection but
has certainly imposed h,gh costs and significant delays
As noted earher, the complexity of the regulatory frame-
work by which the transportation-enwronment relat~or~-
ship ,s managed arose because the provision of mobility
and the protection of the env,ronment were, until qmte
recently, opposing public policy goals that were almost
always m tension with one another This opposmon nat-
urally gave rise to a system of opposing checks and bal-
ances, w~th organizational structures and procedures that
reflected and balanced the distinct interests associated
with each and the need to mediate between them Costly
and t, me-consummg lmgatlon is s,mllarly the frequent
result of multiple and overlapping statutory and regula-
tory respons~bdmes that are perceived to be needed to
protect competing interests.

If, however, we are truly approaching a period of
cooperation between transportataon and environmental
interests and if we are are moving toward a planning
and pohcy-makmg context in which there ,s a genuine
commitment to the provision of both mobd~ and envi-
ronmental quahty, we should be able to simplify the
process by which transportauon systems are planned
and prolects are approved.

In the conference report that accompamed TEA-21,
Congress clearly stated its concerns with the "delays,
unnecessary duphcauon of effort and added costs often
associated with current practices for reviewing and
approwng surface transportation projects." (6~ p. 3) 
Section 1309 of TEA-21, Congress called for "a coordi-
nated env,ronmental review process for highway con-
struction and mass transit prolects " The language of the
law specifies that th~s process "shall insure that, when-
ever practlcableo..alt environmental reviews, analyses.
opinions, and any permits, licenses, or approvals that
must be Issued or made by any Federal agency for the
prolect concerned shall be conducted concurrently and
completed within a cooperatively determined t~me
period." (7, p. 141)

The goal of this section of the law is clearly the cre-
atlon of a more unified prolect development, env~ron-
mental review, and permitting process that wdl
encourage federal, state, and other agencies to work
together to ensure both greater effectiveness and faster
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environmental decision making. In support of this coor-
dinated review process, TEA-21 provides further lan-
guage about process elements, time limits for review
processes, the participation of appropriate federal and
state agencies, &spute resolution procedures, and fund-
mg for process implementation Congress apparently
intends that planning regulations be revised to facilitate
these goals without devolving decision authority from
the Secretary of Transportation.

Under the Intermodal Surface Transportation
Efficiency Act of 1991 (ISTEA), transportation capital
investments at the corridor or at the malor prolect level
were required to be the outcomes of a malor investment
study (MIS), which was similar to the earher reqmre-
ment that transit capital investment prolects be sup-
ported by "alternatives anafysls" studies. In Section
1308 of TEA-21, Congress revised this requirement,
direct~ng the secretary of transportation to promulgate
regulations that eliminate the MIS process as a separate
requirement It specified instead that the evaluation of
alternative prolects designed to meet malor transporta-
tion needs should be carried out as part of the process
that is generally performed m the development of the
regional long-range transportauon plan and the pro-
grammmg that results in the preparation of the
Transportation Improvement Program (TIP) (7, p 141),

AASHTO encouraged and supported this revision,
arguing that some of the "good principles of MIS
should be retained the tead agency should continue to
be proactive in building a cooperauve relationship
between the many public agencies that must be
involved in evaluating prolects at the corridor level, the
planning agency should vigorously pursue the active
participation of affected citizens and interest groups,
the alternatives that are evaluated at the corridor level
should be multi-modal in nature, and the evaluation of
alternatives should incorporate the financial capacity of
the agencies involved to actually deliver the prolects "
AASHTO advises, however, that new regulations devel-
oped by the U.S. Department of Transportation
(USDOT) should "integrate MIS principles into metro-
pohtan planning requirements only to the extent that is
actually required by statute," and also urges that the
integration of MIS principles into existing planning and
programming procedures should not "in any way apply
more broadly than the ex~sung MIS requirements, and
to the extent allowable by statute, should be less pre-
scriptive " (6, p 9) This conference may wish to con-
sider whether AASHTO’s preference for limiting
environmental review in this way is consistent with a
planning process that gives appropriate weight to both
the provision of mobility and the responsiveness to
concerns over environmental quality.

MPOs do not all operate in exactly the same way, but
development of the long-range regional transportauon

plan does not always require detailed, project-level eval-
uation of design alternatives The type of detailed evalu-
ation of alternatives that is included in the MIS process
must, however, usually be completed before the inclu-
sion of the prolect in TIE If the MIS process xs a useful
exercise, contributing in some degree to the efficient
expenditure of public funds, we must ask where in the
planning process should the eqmvalent evaluative func-
tions be placed by the revised planning and program~
mmg regulations envisioned by Congress~ And what
should be the relationship between this evaluation and
the assessment that is required to fulfill the requirements
of NEPA?

Under ISTEA the agency that performed the MIS
process was allowed to choose between two different
evaluataon processes by which it could approach the
MIS and EIS processes. It could treat the MIS and EIS
requirements separately by first selecting the ma~or
characteristics of the preferred prolect alternative dur-
ing the MIS review, and then sublectmg the preferred
version of the prolect to environmental evaluation
Although this two-step process would appear to focus
and simplify the reviews by making them sequential, the
NEPA evaluation itself requires broad consideration of
social, economic, and environmental concerns and
reqmres the comparison of the recommended alterna-
tive vclth other possible courses of action. Th~s would
imply that, to some extent at least, the two-step
approach to M_IS and NEPA reviews was required to be
duphcative by the prevailing regulations and laws.

The other evaluation alternative was for the agency
to integrate the MIS review with the NEPA review, per-
forming them simultaneously and presumably integrat-
ing into its evaluation criteria those reviews that are
related to transportation effectiveness and cost effi-
ciency and those that are related to the potential social,
economic, and environmental impacts of the project
alternatives. Although it rmght appear less efficient to
require an agency to thoroughly evaluate a large num-
ber of more broadly defined alternatives, it appears to
ensure a more thorough evaluation of a wider range of
alternauves.

Can we envision a planning process that is more
streamlined and efficient, while ensuring that a broad
set of multimodal alternatives is thoroughly evaluated
according to transportation effectiveness and effi-
cmncy criteria as well as environmental criteria? In a
paper presented at the Transportation Research
Board’s (TRB~s) annual meeting in January 1996,
Frazier and Henneman outlined a planning process
developed for the Pennsylvania DOT that aims to do
lust that (8). In this case the researchers are trying 
satisfy both conformity requirements on the one hand,
a planning process conducted at the regional level and
similar in nature to the development of the long-range
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regmnal transportation planning process, and on the
other hand, trying to satisfy prolect-speclfic NEPA
requirements.

In this process, the regional planning process for con-
fortuity analysis characterizes the emissions of criteria
pollutants that are associated with a potentml protect as
being at a certain "benchmark" level. An early identifi-
cation is conducted of the potential mitigation tech-
tuques that can be used at the detailed prolect
evaluation and design stage to keep the pro~ect within
the benchmark level of emissions, which was deter-
mined in the conformity review This benchmark level is
then tracked through the later NEPA prolect-level
review process.

The pro3ect-level benchmark of emlsslons is consid-
ered a firm reqmrement in detailed prolect design, engi-
neering, and evaluation Failure to meet the benchmark
pushes a region out of compliance. This process encour-
ages planners to be realistic at the conformaty review
stage and also to view the benchmark as a requirement
when later conducting detailed prolect development
and evaluation (8). I cannot specifically advocate this
benchmark process because I am not lntamately familiar
wlth its operation m practice, but I can say that the inte-
gration of MIS requirements that are required by
Section 1308 of TEA-21 suggests that processes having
similar characteristics to this process are applicable or
approprmte.

In the spirit of "environmental streamhmng,"
AASHTO has also suggested to the secretary of trans-
portauon that new regulataons on the ~mplementat:on of
TEA-21 should provide greater flexlbthty m the format
of environmental documents. Currently, Federal
Highway Admlmstranon and Council on Environmental
Quality regulations prescribe the format for EISs
AASHTO asserts that the prescnbed format is "topic ori-
ented rather than process oriented or decmon oriented,"
and that this format makes it difficult for the reader to
understand and follow the evolunon of the proposed
prolect through its various phases 0.e., purpose, need,
analysis of alternatives). AASHTO recommends an EIS
format that would be "process and decmon oriented"
and would "document the various stages of a proposed
prolect, the consensus reached, and decisions made." (6,
p. 7) Although I am not certain that AASHTO’s recom-
mendation is ideal for each and every case, I certainly
concur that use of greater flexibility and probably greater
variety in EIS formats would be desirable.

Recommendatton: Planning regulanons and guide-
hnes should be streamhned in character to avoid
duphcatlon and delay, focused on meeting regional
mobility and conformity requirements, and respon-
sive to the environmental consequences of mdlvldual

transportation improvements.

DEVELOPMENT OF APPROPRIATE
TECHNICAL CAPACITY

The development of regional transportation plans is a
data-lntenslve activity that uses relatlvely standardized
models to estimate traffic flows and their environmental
consequences under alternative growth scenarios and
for alternative proposed mixes of transportation
improvements. Analytical requirements that are placed
on the planning process by federal regulations should
reflect reasonable expectations about the ability of stan-
dard methods to provide an accurate picture of the envi-
ronmental consequences of alternative future urban
development and transportation strategies.

The capabihties of some of the most widely used
mathematacal modeling packages are disappointingly
shallow. A major law suit, for example, was brought by a
consortmm of environmental groups m the San
Francisco Bay Area that challenged the adequacy of the
regional transportaraon plan and suggested that the plan
should not be found to be conforming because the qual-
ity of the Metropolitan Transportation Commission’s
esumates of the pollution reductions of alternative trans-
portataon control measures did not enable the agency to
confidently implement some measures in its own plan
(9). A TRB committee examined the capability of current
models on the basis of existing databases to esumate the
effects of transportation control measures on air quality,
specifically on conformity analyses, as wei1 as the effects
of new tughways that are proposed to accommodate pro-
jected growth in populauon and travel. The committee’s
pessimistic conclusions are as follows:

After examining the considerable literature on the
relationsh~ps among transportation investment,
travel demand, and land use, as welt as the current
state of the art m modeling emiss~ons, travel
demand, and Iand use, the committee finds that the
analytical methods m use are inadequate for
addressing the regulatory requirements. The accu-
racy implied by the interim conformltT regulations
issued by the EPA, m particular, exceeds current
modeling capabilities The net differences m emis-
sion levels between the braid and no-build scenar-
ios are typically smaller than the error terms of the
models Modeled estimates are ~mprec~se and bru-
ited in their account of changes in traffic flow char-
actenstlcs, trip making, and land use attributable to
transportation investments The current regulatory
requirements demand a level of analytic precision
beyond the current state of the art m modeling
(10, p s)

In part, the limitations of the models that are cur-
ready in use can be traced to the inability of data-
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collection methods and theories to determine causal
relationships among land use patterns, transportatmn
facdmes, travel volumes, and the production of pollu-
tants Beyond this, many models m widespread use have
not been updated for years and have often been used
inappropriately by inexperienced staff members The
committee concluded that the addmon of hzghway
capacity to alleviate congestion, in most instances,
would have beneficial impacts on alr quality. However,
tt acknowledged that there were slgmficant differences
of opimon on this question and that results could differ
from case to case, depending on geograph:c conditions
and particular contexts. Nevertheless, the comm:ttee’s
ludgment was tentative, and it acknowledged that the
models currently m widespread use are often inadequate
to make a confident determination (3, p. 8)

Since the committee :ssued its report, there have been
a number of efforts to strengthen relevant modeling
capabilities, and Howett (1) recently stated that the
models in use have shown substantxal ~mprovernent over
the past few years A new "emissions factor" model is
coming into use, and on a much broader scale, USDOT
has initiated a travel-model :mprovement program to
upgrade over 5 to 7 years the capabihnes of models that
are generally used at MPOs for integrated land use,
travel-demand, and air quality analyses Still, there con-
tmues to be enormous variability among metropohtan
areas and among consulting firms that are retained m
land use, transportation, and air quality modeling capa-
bilities. Many smaller MPOs lack the capabihty to con-
duct sophisticated analyses that are more frequently
required as the basts of conformity determinations.

Recommendatmn Because critical esnmates of the
travel outcomes and conformity lmphcauons of alter-
native land use and transportatmn plans reqture
rather sophisucated mathematical modehng, and the
ability of MPOs to perform such analysis is
extremely uneven, it may be necessary for the federal
government to develop, package, and disseminate
advanced software packages that would permit
MPOs to conduct appropriate and accurate forecast-
mg as part of the regional planning process. Such a
program might be coupled with a federally spon-
sored training program m land use, transportanon,
and em,ss,ons modehng and with peer rewew of the
modehng capabilities of designated MPOs

CONCLUSION

Relationships among land use, economic development,
travel, and environmental quality are inherently multlfac-
eted and complex. Our understanding of these relation-
ships has increased dramatically since the passage of the

first Clean A~r Act and the enactment of NEPA. Federal
planning and environmental regulations have evolved
over time as planning and pohcy pnormes have shifted
On one hand, federal reqmrements reflect our current
understanding of these complex relationships. On the
other hand, they mouvate efforts to refine and deepen
that understanding. The new regulations that will emerge
in response to the passage of T-’Lti-21 will serve, like past
regulataons, as a reflection of current pnormes and the
current knowledge base. They will also motwate research
and expenmentauon to ~mprove our knowledge base and
refocus our regulatory requirements.

I hope that my analysis and suggestaons wll! help the
parucipants at th~s conference to develop meamngful
proposals for refocusing the regional transportation
planmng process. I believe that now is the time to make
regmnal planmng gmdehnes more flexible and to pro-
mote a planning process that Is less t~me consuming If,
at the same time, a broader range of environmental fac-
tors and potentaal :mpacts ~s to be incorporated into the
transportation planmng process, increasing flexibility is
needed so that the planning process can be appropri-
ately tailored to differences among regions and to the
most pressing Issues that are brought to the table by
local and regional interests.

If regional transportation and enwronmentat plan-
ning is to be effective, however, it is necessary for fed-
eral reqmrements and funding programs to recogmze
that transportanon plarmmg and analyses of the enw-
ronmental consequences of transportatmn can be inte-
grated to a far greater extent than they have been in the
past. In addmon, by focusing on ~mproved methods,
data-collection techniques, and techmcal training for
those persons revolved, it may be possible to improve
the quality of the )udgrnents produced by the process
while allowing and encouraging greater flex~bfllty.
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