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Assessment of the impact of large-scale regional plans on regional en·
vironmental quality is increasingly being recogniied as a usefu I effort.
This paper reviews two such studies and draws conclusions from them.
The authors suggest that regional assessments cannot be undertaken
within the normal context of a planning agency but must generally be
treated as a special project. Although such treatment may make these assessments seem costly, they should yield substantial returns to the region
in the form of improved informatio)l for effective planning and control
of environmental quality.

As greater experience has been gained in dealing with
the environment, there has been a greate1· realization
that it is not enough to consider only the localized impact of single projects. Such facilities as a highway 01·
a sewage treatment plant ru.•e actually parts oi a larger
system. As part of this larger system, the individual
project will have an impact on the entire region in which
the system is located. There is a need to explore the
impact of the system as a whole.
Studies of the environmental impact of regional plans
may be undertaken for socioeconomic and land-activity
plans, transportation systems, sewer and wate1· plans,
recreation ancl open space, and natural resources, as
well as comprehensive plans that may inco1·po1·ate several or all of U1ese individual components. Such plans
have impact through the sets of projects that result from
plan implementation. Closely related to studies of 1·egional plans are the studies of single very large projects
that, because of theil· size, have regional impact. New
communities and major sports facilities are perhaps tY1,ical of these major projects.
The pur.p ose of this paper is to present some recent
experience with analysis of the regio11al environmental
impact of such plans and projects. A brief discussion
of the legal and regulatory incentives for such studies is
followed by a review of two studies in which we were involved-the Baltimore Regional Environmental Impact
Study and the environmental assessment of the Talla-
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hassee Urban Area Transportation Study. From these
examples of regional assessments, some lessons have
been learned about the costs of such studies and the return to be gained from them.
REQUIREMENTS FOR REGIONAL STUDIES
The basic requirement for federal environmental impact
assessment is, of course, the National Environmental
Policy Act of 1969 (NEPA). Under this act, for all proposed legislation and other major actions signiiicantly
affecting the quality of the human environment au environmental impact statement (EIS) must be prepared.
The purposes of this requirement are to ensure that all
federal agencies ascertain that their policies and programs ru.·e designed to protect and enhance environmental
quality, while avoiding or minimizing adverse environmental effects, and to evaluate the short- and long-range
implications of the proposed action. In addition to the
environmenta.l assessment, the net economic, technical,
and other benefits of the action must be assessed.
The Council on Environmental Quality ( CEQ) is responsible for implementing the NEPA requirements and
for performing the final review of environmental lmpact
statements. To assist in this fl111ction, CE.'Q has issued
guidelines (1). Although they do not specifically require
regional assessments for major federal actions, the
guidelines state (section 1500.6):
In considering what constitutes major action significa11tly affecting the
environment, agencies should bear in mind that the effect of many federal
decisions about a project or complex of projects can be individually limited but c1,1mulatively considerable, This can occur when one or more
agen(lies over a period of years puts into a project individually minor but
collectively major resources. when one decision involving a limited amount
of money is a precedent for action in much larger cases or represents a decision in principle about a future major course of action, or when several
government agencies individually make decisions about partial aspects of
a major action. In all such cases, an environmental statement should be
prepared if it is reasonable to anticipate a cumulatively significant impa<:f
on the environment from federal action.

This suggests that the actions of several federal agencies
occurring simultaneously or over time would have a cumulative effect on the environment and that this effect
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would require an EIS on a regional scale.
NEPA has been interpreted by several federal government agencies to require conside1·ation of the regional
impact of their actions. Notable among these are the
Devarbnent of Housing and Urban Development's comp1·ehensive planning gra11ts and the Environmental Protection Agency's areawide wastewater treatment plans
under section 208 of the Federal Water Pollution Control Act of 1972. EISs or similar reviews are required
to accompany each of these plans, and HUD and EPA
recently agreed to coordinate planning under these two
programs so that joint EISs may be appropriate. Similarly, the Air Quallty Maintenance Plans, designed to
control ail: quality in a region, will require consideration of secondary impacts of the plan. rt is furtb r anticipated that legislation may be passed to coordinate
procedures for all these plans.
While transportation planning under the urban transportation plauuing process does not specifically require
an EIS of the plan, portions of the transport plan are assessed for each project. In addition, an annual review
of the plan with respect to consistency with air-quality
implementation pl::ins ·s ·equired under section 109j of
the Federal-Aid Highway Act or 1970. Thus, a series
of federal-level requirements for areawide assessme11ts
currently exist.
Against this ba.ckground of 1'ede1·a1 1·egulation, an increasing number of states have adopted environmental
policy and protection acts. These acts tYPically include
a p1·ovision similat· to that of NEPA's requirement of a
formal statement of the anticipated impacts of major actions. Actual authority to implement a nd enforce a review may be placed at t he state or the local level. Unlike
NEPA, these state laws frequently define which actions
may requil·e formal review. The focus ls on the geograpllic extent of effect-developments of regional impact. Pdvate projects, such as majo1· subdivisions,
are Irequently also included.
Because of this explicit recognition that a single large
project can have an effect tlu-oughout the region, U1e en.vironmental assessment of such a project assumes many
of the charactel'istics of a system plan assessment, although the range of alternatives considered may not be
as far-reaching. Since a major p1·oject plays a considerable role in determining the effectiveness of a plan i n
the context of l'egional planning efforts , it may be desirable to s upport a full-scale regional environmental
assessment when such a project is being considered.
In addition tc these lebisl~tivc r-."'tions, there ha8 bet:n
litigation that has encouraged regional assessment. Two
actual cases of regional overview assessments evolved
from court actions to apply NEPA on a regional or system scale.
In Baltimore, the planned I nterstate highway system
in the city was still incomplete by late fall of 1972. This
plan, designated the 3-A system, was partially under
construction, but portions were delayed due to citizen
suits related to EISs on segments of the system. A citizen suit was filed in 1972 against U1e U.S. Departme11t
of 1):ansportation (DOT) (Movement Against Desfruction
versus Volpe) chargi11g tbat the 3-A system as a whole
represented a significant federal action and that a regional environmental impact statement should be filed
in addition to separate statements for each facility.
As a result of a hearing, the court found 011 June 22,
1973, that "the applicable law does not require that au
envb:onmental impact statement be prepared by the 3-A
system as such'' and that "components of the 3- A system are not necessarily so intercle1lenden as to require
the construction of all the 3-A system or none of it."
The com·t continued:

It may be wise for the city, state, and federal authorliies to prepare in the
near future a statement which considers those environmental impacts that
should be determined with respect to the entire configuration. or major
portions thereof. Such a statement would be included in one or more of
the E1Ss which will have to be prepared in the future for other sections oJ
the highways in the 3·A system and which will, of course, also include and
consider those environmental impacts that should properly be determined
section by section or road by road.

As the legal contest was proceeding, the U.S. Environmental Protection Agency {EPA) was stressing the need
for a 1·egioual environmental analysis fo1· the 3-A system.
In September 1972, after a series of discussions, a consensus agreement between EPA and FHWA was reached.
This agreement provided in part that for all remaining
segments of the 3- A system under environmental review,
11either app1·oval of plans, specifications, and estimates
nor further right-of-way approval would be granted by
FHWA until a 1·egional impact statement was prepared
and circulated to FHW A, EPA, DOT, and the Maryland
Department of Healtll and Mental Hygiene's Bui·eau oI
Air Quality Control and that the regional impact statement would address the regional issues identified by
EPA in its various 1'eviews thal couid not be addressed
on a project basis. The Baltimore Regional Environmental Impact Study (BREI$) was initiated in response
to these actions.
The environmental assessment of the Tallahassee
Urban Area Transportation Study ( TUA TS) also arose
from citizen action. The regional transpoi-tation plan,
which had not been officially adopted, was challenged by
citizen groups. A court suit was threatened and, as a
result, local autl1orities undertoolc to develop a new plan.
Since several individual projects-particularly the widening of Thomasville Road-were especially controversial,
there was a need to examine the envil'onmental impacts
of the entire system.
The scope of TUATS was not defined by external requirements as much as BREIS was. Emphasis on pa1·ticular environmental issues was based on a preliminary
survey of the area to identify problems and key public
interests. In addition, in contrast to BREIS, TUATS was
conducted as part of the planning process, prior to formal adoption of a plan alternatlve. A brief ove1·view of
the Baltimore and Tallahassee studies will illustrate the
process and products of regional assessment. We believe these two studies a1·e unique in the depth and de ;ail
of the analyses undertaken.
BALTIMORE STUDY

Concern in this study was focused particularly on the
Interstate highway system proposed fo1· construction in
the city of Baltimore and the General Development Plan
(GDP) for road imp1·ovements in the region. Impacts on
air, noise, water, solid waste, ecology, socioeconomics,
traffic, and energy were assessed fo1· alternative transportation and land use policies.
The problem was to examine the short-term (1980)
effects, both with and without the Interstate highways,
a nd t he long-term (199 5) effects, als o wi.th and without
the highways. The process was co11ducted by a multidisciplina1·y team of consultants in association with fed eral, state, and local agencies. Unlike most past studies,
which assumed a specific pattern of development would
exist that would require certain transportation facilities,
the BREIS recognized that building transpol'tation 1·outes
creates dema,ldS and opportunities for development. Fo1·
each transportation policy developed, land activity was
varied accordingly. In t his way the alternatives that
were exrunined coLtlcl be viewed in tlleil· entirety.
'l'he alternatives ranged from building the complete
interstate system to buildipg only portions of it and in-
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Table 1. Transportation
alternatives of the Baltimore
Regional Environmental
Impact Study.

Highway Assumption
Alternative

Year

3- A Interstate

Other Highways

Rapid Transit Assumption

l

1970
1978
1980
1980
1980
1995
1995
1995
1995

Existing
Existing and
Complete
Partial
Existing and
Complete
Existing and
Complete
Existing and

Existing
Existing and programmed
Existing and programmed
Existing and programmed
Existing and programmed
General Development Plan
General Development Plan
Existing and under construction
Existing and under construction

None

2
3
4
5
Cl
1
8
9

programmed
under construction
unde r canst ruction
und er construction

Figure 1. Baltimore regional 1995 with full transportation system
completed (alternative 6).

Phase I
Phase I
Phase I
Phase I
General
General
General
General

Development
Development
Deve lop ment
Development

Plan
Plan
Plan
Plan

Figure 2. Effects of the proposed alternatives on population.
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Figure 3. Effects of the proposed alternatives on carbon monoxide
emissions.
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mendations on overall regional development policy. The
data in Figures 2 and 3 show the expected effects on the
region's population and air pollutant emissions. They
are arranged in increasing order of estimated capital
cost for the alternatives, thus permitting an approximation of a cost-effectiveness evaluation.
Population and Employment
In the short-term (1980) projections, if the full 3-A system were built there would be approximately 3 percent
more people in the city and 1 percent more in the region
than if the system were not built. Building the 3-A system was also predicted to 1·esult in about 15 000 more
jobs in the city and 4000 more in the region than if it
were not built.
In the long-term (199 5) projections, if the 3-A system
were built and all othe1· GDP highway improvements were
made, the regional population would be about 10 percent
higher t han If no highways were built or improved. The
city wotlld have about 72 000 fe wer persons in this compal'ison. Regional employment figu1·es would be about 6
percent higher and the city's employment wotlld be 5 pe1·cent higher if the f ull highway program were implemented.
Economic Indicators

eluded a no-build alternative. A regional rapid transit
system was assumed for all alternatives. At the time
the study was conducted, no transportation control plan
for air pollution had been officially adopted for the region; thei·efore~ no transportation control strategies were
assumed in the study. The swnmary of alternatives is
shown in Table 1. Figure 1 shows the full transportation
system, including the 3-A system, as planned for 1995.
It should be noted that the scope of BREIS did not include all the elements that should be considered in the
decision-making process; therefore, there are no recom-

In the short-term estimates, the city payroll would be
higher by about $110 million annually (all figures are
expressed in 1969 dollars) and regional payrolls would
be higher by $23 million annually if the 3-A system were
built. Retail pm·chasing power would increase by $42
million annually in the city and by $1 6 million in the region. Retail sales in the city would increase by $ 8 5 million annually aud by $ 16 million in. the region. In the
long term, building the 3-A system and other GDP improvements would maximize economic growth in the region. Payrolls and 1·etail sales would be higher by $1. 74
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Table 2. Comparison of alternatives in the Tallahassee Urban Area Transportation Study assessment.

Alternative

Travel on
Severely Congested Links (km)

Total System Costs
(millions of dollars)

Construction

Right-al-Way
50

Recommended plan
Arterial plan

56 000
350 000

94
109

Freeway plan

379 000

108

Existing and commilted system

1995 Annual Vehicle
Operating Costs·
(millions ol dollars)

Number of Communiti es Subject

Time Costsb

rupti on or
Parks anct

(millions of dollars)

Open Space

156
170

67
77

174

80

180

1 355 000

Tra(fic Di s1995 Annual Trave l

172

None

Mc Cl ay
Garde ns
Mcclay
Garde ns
Tom Brown,

to Increased
Throu~h Trafric
6
11

11
13

McClay
Gardens

Note: 1 km = 0.6 mile,

aBased on 24 cents per vehicle-kilometer

bBased on $1 .80 per vehicle hour

billion and $750 million annually than with the no-build
alternative.
Travel Simulation and Traffic Analysis
In the short-term analysis, travel time and congestion
levels would tend to be higher than in 1970, whether or
not the 3-A system is built. The overall vehiclekilometers of travel will increase, but there will be
only slight differences on a regional basis. Transit use
will be slightly higher if the 3-A system is built, but all
1980 alternatives will have lower transit use than 1970.
If the full highway system were built by 199 5, the result would be 16 percent more vehicle-kilometers of
travel than if the system were not built. On a 24-hour
basis, the mean trip speed would be 40 km/h (25 mph)
for the region if the full system \Vere built and 27. 8 km/h
(17 mph) under the no-build alternative. There would be
approximately 10 percent more h·ips made with the full
3-A system and GDP impl'Ovements than if the system
were not built. The no-·build alternative would result in
4000 fewer dally transit b.·ips than the full highway program; the proportion of transit trips would be higher
however.
Air Quality
After 1980 there would apparently be no violation of the
air-quality standards for carbon monoxide. However,
the1·e will continue to be a violation of the guideline level
for hyrlrocarbons, p_rL.1112..rily b2c~u.:.sc of tb.a growth ir1
pollution from stationary rather than mobile sources
and, as a consequence, predicted violation of the standards for photochemical oxidants !or some period of
time between now and 1995. These findings hinge, however, on effeetive implementation of federal motor vehicle emission controls for new vehicles and may be adjusted on the basis of revised d<'tta.
Water and Solid Waste
The difference in effects of the transportation alternatives on water and solid wasl:e will be minor in the shortterm (1980) and long-term (1995) plans. The impacts on
suburban growth and development of completing the GDP
highway improvements a1·e most significant with respect
to increased flooding risk in the Gwynns Falls, Magothy,
and Severn Rive1· basins. The 3- A system. itself would
have little direct impact on this problem. Wastewater
flows will be approximately 8 percent greater if the 3-A
system and GDP highways are completed than if there is
no building. Solid waste production will be approximately
10 percent higher if the full highway system is constructed.

Noise

In the short term, an increase for the region of approximately 4 percent in U1e residential noise dosage per
capita above the standard would be produced by building
the 3-A system rather than adopting the no-build alternative . In the city, the increase would be about 2 pel'cent if the 3-A system wexe built. I11 the long term,
building the full 3-A system and GDP improve.ments
would produce approximately 10 percent less residential
noise dosage per capita above the standard than the nol;>Uild alternative for the region as a whole. For the city,
this figttl·e would be approximately 3 percent g1·eater U
the fllll 3-A and GDP highways are built. In general,
residential noise dosages in the Baltimore area would be
relatively lower for any of the alternatives than they are
under existing conditions .
Environmentally Sensitive Areas
Analysis of environmentally sensitive areas ls dependent
on population distribution. In the short tenn (1980), the
3-A system would not have a marked regional environmental impact. In the long te1·m (1995), construction of
the 3-A system and other GDP improvements would increase the population by about 10 percent and U1e environmental impact by 28 percent over U1e no-build alternatli•e.
The results of U1is study have been incorporated int,J
environmental assessments and EISs of individual lini,s
in the system.
TALLAHASSEE STUDY
The Tallahassee urban area is much smaller than Baltimore. The entire i·egion has a population of approximately 130 000 people, with an increas e to 230 000 anticipated by 199 5. Due primarily to geological conditions
a11d tl1e fact that large land areas are held as national
forest or held by pulp and paper interests, the city l1as
grown toward the n01•th, and development promises to
continue within corridors in the northeast and northwest
quadrants.
There are two notable differences between tbe TUA'l'S
and BREIS assessments. First, since the Tallahassee
region is quite depende11t on tl1e automobile, U1e alternative system plans are primarily highway plans. Strong
citizen interest in transit suggests that the improved
se1·vices being considered would be useful but it seems
unlikely that any substantial reduction in use of automobiles will occur. Second, it was a basic assumption in
development of a transportation plan that Ilttu1·e land use
would be as shown in the plan for the metropolitan area.
The transportation system was formulated to support the
regional land use plan.
The TUA TS assessment thus effectively had a much
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smaller scope than BREIS and served primarily to
screen plan alternatives for adverse environmental effects that might have been neglected in development of
a plan. The assessment was timed within the planning
process in such a way that discovery of such effects
could lead to plan changes. The factors considered in
the Tallahassee environmental assessment were
Ecological factors
Geology and soils
Canopied roads
Parks and open space-regional, state, and national
Other biotic resources
Water factors
Surface water
Groundwater
Flooding and drainage
Energy resources
Air quality
Noise
Socioeconomic factors
Community quality
Community economics
Visual quality
Safety
Historic structures and areas
This list was developed to be comprehensive and to reflect the particular interests of the people in the Tallahassee area. For example, trees are of considerable
importance; there is an ordinance that regulates the
cutting of trees and there is great public interest in the
several canopied roads in the area. These canopied
roads-roads completely shaded by the Spanish-mosshung branches of huge trees lining both sides-are a
major scenic feature of Tallahassee and a part of the
area's character.
The principal plan alte1·natives examined were to expand the capacity of existing alignments (arterial plan),
bring in new capacity in the form of a new freeway facility (freeway plan), or to do nothing (existing and committed system), with no construction scheduled beyond
that already adopted through the political process. In
addition, intermediate plans, representing restrictions
on the principal alternatives, were explored. The final
recommendation was prepared by combining the better
features of the first two principal alternatives so that
adverse impacts were minimized.
Because of the fixed land use plan, the principal impacts projected for 1995 stemmed from construction activities and from increased traffic flows. Table 2 presents a summary of this assessment. Other assessments were made for such factors as construction impact. The recommended plan, along with the results of
the environmental assessment, was presented at public
meetings in five parts of the Tallahassee urban area.
COSTS OF STUDIES
The dollar cost of regional overview assessments will,
of course, vary as a function of a number of factors, including the size of the urban area, state of the art of
planning in the functional areas of the plan (transportation, waste management, and so on), availability of data,
degree of agency involvement, number of alternatives
considered, and type of land use inputs.
The Baltimore study cost somewhat in excess of
$ 600 000, with additional costs of participation by local
agencies not clearly identifiable. Much of the Baltimore
work was done in conjunction with updates of the urban
transportation planning program. The Tallahassee study
cost approximately $ 50 000, again with additional agency

participation. As described above, there was no land
use variation in the Tallahassee study; an additional
$ 40 000 to $ 50 000 might have been required to perform
a full-scale assessment analogous to that for the Baltimore study.
The costs of such a study may approximate the annual
budget of the planning agency that sponsors it. This fact
may have two consequences. First, as special projects,
regional environmental assessments will probably not be
feasible without specific federal assistance. However,
because various federal programs require environmental
reviews, regional overview assessments might be undertaken with joint findings for several programs. Second,
regional environmental assessment could be conducted
as part of the ongoing planning process without being out
of scale in relation to other agency activities. Both the
Baltimore and Tallahassee studies were conducted in less
than 1 year. Had an approach been taken to build up a
diary of the planning process, incorporating full environmental concern throughout, these studies might have effectively been conducted over 2 to 3 years at a lower total
cost.
RETURNS ON THE INVESTMENT
While regional assessments are somewhat costly in relation to the regular bedgets of the regional agencies that
are most concerned with the results, there are a number
of distinct benefits associated with these studies beyond
the results for the particular plan in question. These
benefits are of three distinct types.
1. A regional environmental baseline is established
that will support future assessments of environmental
impact in the region. This baseline is a description of
conditions in the region-now and projected to the future
under the assumption that the system under study is not
implemented-and is a by-product of the impact analysis.
This baseline is particularly useful in future studies because it has already been placed in a coherent form that
is compatible with the procedures of analysis.
2. The regional assessment serves as a context for
assessments of impact of the individual projects within
the system. There is thus a tiered set of impact assessments from the regional overview down to the project
EIS. This tiered approach maintains a perspective of
individual projects and reflects the manner in which environmental impact actually occurs, with policies shaping plans and thus fostering projects that can affect the
impact.
3. The overview provided by the regional assessment
is an ideal point at which to start a monitoring program
for environmental quality in the region. Regional environmental conditions are monitored as implementation
of the system proceeds, to determine whether the impacts are substantially different from those anticipated.
The baseline mentioned above and the assessed impact
of the system as a whole provide points of comparison
for the monitoring. Effective monitoring can lead to
early recognition of situations in which assumptions or
projections were in error and can thereby prompt effective mitigative measures when they are required.

CONCLUSIONS
Regional environmental assessments are of value and are
likely to be more frequently undertaken. As greater experience is gained, these assessments may be conducted
as part of the planning process in urban areas, perhaps
serving to make the environment a greater part of the
basis for choosing among plans. If it is properly conducted, the regional assessment will leave a region with
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a number of planning tools of lasting value. The establishment of baseline data and coordinated capability for
environmental prediction and assessment will reduce the
cost of future environmental analyses. In this sense,
environment might be in the position that transportation
held at the start of the great round of producing transportation plans in the late 1950s and early 1960s.
REFERENCE
1. Council on Environmental Quality. Guidelines for
the Preparation of Environmental Impact Statements.
Federal Register, Vol. 38, pp. 20550-20562, Aug. 1,
1973.

-

