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PREFACE
In 1988, a new land-use and transportation alternative and
an innovative research program began to take shape in metropolitan Portland, Oregon. What started with opposition to
the proposed Western Bypass suburban freeway, evolved
into the project this report reviews, Making the Land Use,
Transportation, Air Quality Connection (LUTRAQ) .
Spearheaded by 1000 Friends of Oregon, a public interest
group that monitors land-use planning across Oregon, the
LUTRAQ project was created to challenge auto-based transportation projects and auto-dependent development patterns.
With funding from the Federal Highway Administration, the
Environmental Protection Agency, The Energy Foundation,
and others, the project ultimately achieved its primary objective: to influence policymakers to replace the proposed
bypass with an alternative that emphasizes transit improvements and complementary changes in land-use policy.
Between 1991 and 1997, LUTRAQ produced 11 technical
reports on topics including integrated land-use and transportation modeling, urban design, and market feasibility of
transit-oriented development. The project created an alternative land-use and transportation plan for Washington
County (the project's study area), published research on the
impacts of pedestrian-friendly design, and produced a set of
design and zoning guidelines for transit-oriented development.
It is the project's secondary objective - to promote develop-

ment patterns that reduce land consumption, vehicle trips,
and air pollution nationwide -that is the mission of this
report. As traffic congestion presses in on metropolitan areas
across the country, more and more communities are searching for solutions. The lessons of the LUTRAQ project,
gleaned from years of research, analysis, and grassroots
involvement, are as relevant in Portland, Maine, as they are
in Portland, Oregon.
This booklet reviews the history and key findings of the
LUTRAQ project in the Portland area and gives examples
of how other cities are addressing similar problems. It is
intended to provide citizens, policymakers, and planners
with a summary of the process, methods, and findings from
the project without elaborating on technical details.
Information about the methods and models used in the
project may be found in the following technical reports:

Vol. 1, Modeling Practices, 1991.
Vol. 2, Existing Conditions, 1991.
Vol. 3, The LUTRAQ Alternative, 1992.
Vol. 3A, Market Research, 1992.
Vol. 4, Model Modifications, 1996.
Vol. 4A, The Pedestrian Environment, 1993.
Vol. 4B, Building Orientation, 1994.
Vol. 5, Analysis of Alternatives, 1996.
Vol. 6, Implementation, 1995.
Vol. 8, Making the Connections: Technical Report,
1997.
Site Design and Travel Behavior: A Bibliography,
1993.

This booklet is organized into three sections. The first section describes the problems the LUTRAQ project sought to
address: dispersed land-use patterns that encourage auto
use and reliance on new highway capacity to relieve congestion. The second section reviews the project's technical
and political processes, focusing on three key factors in
developing integrated land-use and transportation solutions :
land-use plans and design standards, transportation investments, and market strategies. The section addresses several
topics associated with LUTRAQ, including the design of
transit-oriented development and the impact of the pedestrian environment on travel choices. The final section makes
the connection between LUTRAQ and similar projects in
North America.

We hope this booklet will help you "make the connections,"
too, as you work to build better communities in your region.

[l;;t; THE CHALLENGE OF GROWTH

Percent Change in Population and Daily Vehicle Miles Traveled
(VMT) for Selected Urbanized Areas. 1989-1994
U RBAN IZED A REAS

Driven To Crisis
The high price of suburban sprawl
Metropolitan areas across the United States are facing problems fueled by decades of suburban sprawl and heavy
dependence on the automobile: traffic congestion, long commutes, loss of natural resource land, vanishing open spaces,
air and water pollution, neighborhood and inner city deterioration, and the rising cost of public services.
Demand for land and mobility continue to increase, driven
by many factors, including population, household, and
employment growth in metropolitan areas, rising income,
and stable fuel prices. At the same time, governments are
facing the fact that they can no longer provide the highways
and other public services that new development requires at
the quantity, quality, and price citizens now expect.
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Congestion is worsening in most metropolitan areas. A
recent study shows that between 1986 and 1990, total hours
of delay increased in 39 of the 50 cities reported (Bureau of
Transportation Statistics 1994). Solutions that add more highway capacity can be expected to provide only temporary
relief. Few planners or engineers believe congestion can be
reduced or even maintained at current levels. As the cost of
highway expansions is rising, taxpayers' willingness to pay
those costs is decreasing. Add to that the high cost of maintaining existing highways, and governments are hard
pressed to finance new projects. The American Public Works
Association (1996) reports that it would cost approximately
$290 billion to eliminate existing highway and bridge deficiencies in the United States.
In most metropolitan areas, the suburbs have absorbed the
lion's share of growth. In 1950, nearly 70 percent of the population in metropolitan areas lived in central cities. By 1990,
that situation had reversed, with more than 60 percent living
in suburbs (Rusk 1993). Beyond the urban core, land has
been less expensive, and new highway capacity to serve it
has been relatively easy to add. As a result, developed land
area and vehicle use has increased much faster than population growth (Federal Highway Administration 1993). This
suburban growth pattern has kept single-family housing
prices within the range of many households, but often at the
price of longer commutes. Moreover, some evidence sug-

SOURCE : FEDERAL HIGHWAY ADMINISTRATION ( 1990.

1995)

National Journey to Work Comparisons. 1980 &1990
PERCENT OF ALL WORKERS
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Percentage Growth in Population and Population Density for
Selected Metropolitan Areas. 1950-1990
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The costs of sprawl
Numerous studies have addressed the costs of
sprawling ve rsus compact development. While
results are varied, many conclude that infrastructure costs are lower in high-density communities.
• A 1995 review of three major studies summarized the relative infrastructure costs of compact versus standard development p atterns.

Relative Infrastructure Costs of Compact Development
Relative to Standard Development Patterns
FINDINGS FROM THREE MAJOR STUDIES
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Citizens surveyed about growth consistently cite concern
over congestion, air quality, sprawl (including loss of farm land, open space, and community), and change . They also
report that they don't want growth to strip them of a sense of
neighborhood and community, qualities they value. While
citizens perceive the problems of metropolitan growth, they
are skeptical that current policies and institutions can solve
them (Deakin 1989, ECONorthwest 1994, Myers 1987). In
short, many people believe that land development and traffic growth threaten their quality of life, and they question
the ways in which that growth has been accommodated.

SYNTHESIS a

SCHOOLS
WATER

gests that the full costs of development in the suburbs are
not paid by the people who choose to live and work there.

a REPRESENTS A SYNTHESIS OR CONSENSUS FROM THE THREE STUDIES,
AS REPORTED BY BURCHELL AND lJSTOKIN ,

SOURCE : BURCHELL AND LISTOKIN (I 9951

• The American Farmland Trust (1995) found
that distributing the same amount of popula tion growth between 1995 and 2040 over
slightly less than one-half million acres,
instead of slightly more than one million
acres, would create cumulative savings for
taxpayers of $29 billion. The low-den sity
growth pattern would produce a cumulative
local government deficit of over $1 billion.
• Ano ther recent report (Bank of America et.
al. 1995) found that the social, environmental, and economic costs of sprawl threaten to
inhibit economic growth and de grade quality of life in California.

Seeking Solutions
Planning for livable communities
Planners and policymakers have long known that land
development, transportation investment, and air quality are
related, but for both technical and political reasons, simultaneously planning for all of them has rarely occurred. In the
last five years, planners in metropolitan areas have
increased their efforts to bring together different agencies,
with different responsibilities, to develop integrated regional
plans. The LUTRAQ project explored ways to achieve such
integration.
The LUTRAQ project began with the assumption that good
planning for metropolitan areas must integrate three key
elements: land-use policy, transportation investments, and
supportive market strategies.
• Land-use policy. Land-use planning is logically, and traditionally, at the core of a metropolitan area's efforts to create its future . While most traditional land-use plans set
standards for new development, many of these standards
actually work to facilitate, or even promote, sprawl. To
avoid a sprawled future, land-use plans need to promote
more compact development, reduce reliance on the automobile, and protect open spaces.
• Transportation investme nts. While many resources are
currently allocated for highways, integrated planning must
explore the benefits of investing in alternative modes of
transportation (transit, bicycle, and pedestrian).
Metropolitan areas are now encouraged to do this by the
planning requirements and flexible funding of the
Intermodal Surface Transportation Efficiency Act.

• Market strategies. Many public policies affect the market
climate in which growth and transportation choices occur,
the reby influencing the type and location of land developme nt and the mode and destination of trips. In integrated
planning, market strategies ne ed to be employed to support the land-use and transportation objectives noted
above. These strategies could include one or more of the
following: parking pricing, congestion pricing, carpooling
and transit incentives, economic development incentives
for targeted locations, infrastructure fees, and tax policies.

Metropolitan areas face complex land-use, transportation,
and environmental-quality problems that cannot be solved
with simple measures . Change can occur, however, by
addressing the issues from new perspectives and by weaving together a number of mutually supportive strategies .

Land use and population growth
• Chicago metro area popula tion grew by
4 perce nt be tween 1970 a nd 1990, but
the region 's land a rea grew by 35 p e rcent
(Northeastern Illinois Plannin g Commission 1995).
• Seattle m e tro a rea population grew
by 38 p ercent be tw een 197 0 and 1990.
During th e same p eriod, the region's
lan d a rea in creased by 87 percent and
vehicle miles traveled ballooned by 136
percent (Arrin gto n 1996).
• Kansas City's urb a n and su burban
population expanded by 29 p ercent from
1960 to 1990, w hile tota l land area grew
110 percent (Kansas City Star 1995).

Portland At The Crossroads
Trouble in paradise
Expanses of forest and fertile farmland, rushing rivers, and
striking mountains surround the Portland metropolitan area.
Nestled in the northwestern corner of Oregon, the region
encompasses portions of thre e Oregon counties with a combined population of 1.2 million people. By the year 2040, the
population is expected to increase by 760,000.
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Washington County has developed according to a typical
auto-oriented, low-density, single-use development pattern.
Only 3 percent of work trips are by transit, compared with 7
percent for the region as a whole . The county's segregated
land-use patterns separate people's homes from the places
they need to go; most people must use their cars to get to
every destination.
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Leading the region in growth is Washington County with an
urban area of approximately 100 square miles in the western
part of the metropolitan area. By 2010, the county will be
home to 150,000 new residents and 100,000 new jobs.
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Rapid growth, dispersed development patterns, and almost
exclusive reliance on the automobile have combined to create heavy traffic and congestion. According to forecasts, traffic on main highways is expected to grow at twice the rate of
population over the next 20 years. With traffic worsening,
the initial political response was "build a new freeway."
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SOURCE . OREGON DEPARTMENT OF TRANSPORTATION (I 995)

Challenging assumptions
In 1988, the Oregon Department of Transportation (ODOT)
and the political leadership of Washington County were
close to agreement on building a new freeway, the Western
Bypass. In response, 1000 Friends of Oregon initiated the
LUTRAQ project.
By challenging conventional assumptions, the LUTRAQ project charted new territory in land-use and transportation
planning. LUTRAQ did not accept the assumptions that providing mobility to a growing population required highways
on an ever larger scale, that alternative modes would never
provide significant relief from the need for auto trips, or that
the number and length of trips could not be reduced by
changes in land-use and other policies. Instead, LUTRAQ
presented new assumptions that were tested by careful
analysis of market and demographic trends. The result was
the LUTRAQ alternative, a different plan for land use and
transportation that was added to ODOT's environmental
impact statement process for the Western Bypass and, ultimately, adopted as part of the region's vision for the future.

This farmland , w hi ch lies in th e p a th of the proposed Wes tern Bypass, is as produ ctive as it is
b eautiful; in 1995 Washington County farms produc ed more than $183 million in sale s, putting
the county fifth a mong Ore gon 's 36 countie s.

Avision of choice
The LUTRAQ alternative envisions suburban neighborhoods
where adults and children can choose how they travel to
and from life's destinations. It suggests new residential and
commercial patterns that emphasize connected streets, sidewalks, convenient and comfortable access to transit, mixed
uses, human-scale design, and open space.
To transform that vision into a reality, LUTRAQ proposed
thre e principles for public action:
• Land-use plans should direct higher intensity development
to locations well-served by transit and should ensure that
development is designed for pedestrians, bicyclists, and
transit riders, as well as auto drivers.
• The transportation system should serve and reinforce the
nature of that development.
• Market strategies should further support that development
by correcting some of the current distortions in the pricing
of the transportation system and other public facilities.

Re tail commercial developm e nt can be designed in a number of ways. Options in clud e a uto-de pe nd e nt
d esigns that lack hum a n scal e and conn ec tions to home s, scho ols, and othe r k ey des tina ti ons a nd pe destrian-friendly de signs th a t in vite walking and bicycle tra vel.

Transit-oriented development
objectives
• Increas e use of existing urbanized areas
accessible to transit through :
Inhll - putting new development on
passed-over vacant parcels in existin g
d evelope d areas;
Red evelopment - replacing older structures with new ones of diffe rent and
d ens er use s in existing developed a rea s.
• Reduce the number of a uto trips by crea ting opportunities to walk, bike, a nd use
tra nsit.
• C rea te a lo cal stree t n etwork that allows
d irect co nne ctions to lo cal de stinations
w ithout diverting extra traffic onto th e
a rteria l and highway system .
• Protect the na tura l e nvironment a nd community chara cte r by re du cing the n eed for
roa d way expansions.

·-:.· ·-:.·

• Redu ce a ir pollution a nd conserve en ergy.
• Provide a ra nge of h ousing typ es to serve
dive rse hou se holds.
• Foster a vital, connected , and secure
community.

Transit-oriented development
characteristics
Th e right location. Proximity to tran sit is a
key fa ctor in TOD site selection.
Connected streets . TODs provid e a n inte rna l, interconnected system of tree-lined,
re duced- speed stree ts that link local des tina tions, thereby re ducing cong es tion on n e arby
a rteri a ls.
A walkable environment. TODs bring m an y
de stinations in close proximity, reinforcing
the opportunity to run e rra nd s in a short
period , w ithout a ca r.
A mixture oi uses . TODs inco rp ora te reside ntial a nd co mmercial uses, parks, and
public facilities tha t can be rea ch ed w ithout
driving .

THE PROCESS OF CHANGE
land Use That Supports
Multi-Modal Transportation
Transit -oriented development
The characteristics of transit-oriented development (TOD)
aren 't new. They are, in fact, similar to those of American
urban neighborhoods developed in the first half of this century. Families can walk a few blocks to buy groceries, mail a
package, or share a meal. Houses are closer together, with
front porches that create opportunities for connections with
neighbors . Cars are parked behind houses in garages located off alleyways. Traditional street grids, rather than cui-desacs, provide direct connections to local destinations.
Denser, mixed-use developments also make it more likely
that people will use transit for trips that are too far for walking. With more people living close to light-rail or bus transit
centers, transit providers can offer a convenient alternative
to automobiles by providing more frequent service.
LUTRAQ's analysis illustrated that linking a series of these
developments to a reliable transit network can significantly
reduce the number of car trips by providing a convenient,
reliable alternative to driving. '
The LUTRAQ alternative focuses on three general varieties
of transit -oriented developments, each with its own purpose
and qualities: Mixed-Use Centers, Urban TODs, and
Neighborhood TODs.

Mixed-Use Centers
Mixed-Use Centers incorporate new commercial, office, and
residential uses into existing "city centers" and emerging
employment and retail centers . These areas are planned to
contain the highest commercial intensities and residential
densities, as well as the greatest mix of shopping, jobs, and
housing within walking distance of transit. All are served by
existing or planned light-rail transit.
The LUTRAQ analysis aimed to allocate about 40 percent of
the land in Mixed-Use Centers for residential development

1
See LUTRAQ Vol. 8: Making the Conn ections: Technical Report for de tails
of the m od eling and assumptions that led to this co nclu sion .

(ranging from 12 to 50 units per net acre). 15 percent for
retail commercial (primarily in ground-floor locations). 30
percent for high-intensity employment such as offices, and 15
percent for low-intensity employment such as light industrial.

Transportation Impacts Of Transit-Oriented Development
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Urban TODs are planned for lands located outside MixedUse Centers in areas that are more appropriate for residential uses than office and employment centers. They are situated around light-rail stations and express -bus stops. The
LUTRAQ analysis aimed for residential densities in Urban
TODs ranging from three-story apartment buildings (30 units
per net acre) to small-lot single-family houses (seven units
per net acre). with an average of 15 units per net acre.
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Neighborhood Transit-Oriented Developments
Neighborhood TODs are planned for lands located on feeder
bus lines within 10 minutes of light-rail or express-bus stops .
These areas place a greater emphasis on residential uses
and locally oriented shopping than the other development

This site plan demonstrates how TOD principle s might be
applied to a Washington County site that surrounds a
planned light-rail stop. The area currently has large
tracts of vacant and underutilize d land in close
proximity to the light-rail station at 170th Avenue.
Most existing housing is single family, with some
pockets of multi-family housing and industrial
and institutional use s. The site plan establishes
a new neighborhood center with retail and civic
use s adjacent to the planned light-rail station.
This center is surrounded with moderate and
high-density residences and various forms of
small-lot single-family housing. The retail center
would contain a major grocery store, a six-plex cine ma, ancillary shops, and a small professional office
building, arranged to provide convenient access and
visibility along the arterial.

types. As with all TODs, the interconnected street system
focuses trips to the core commercial area, rather than exclusively to the arterial street system.
For residential uses in Neighborhood TODs, the LUTRAQ
analysis assumed densities ranging from town houses (20
units per net acre) to standard single -family hous es (five
units per net acre). with an average of eight units per n et acre.

From principle to practice
Incorporating transit-oriented development into an alternative for an environmental impact statement process required
thorough analysis of demographic projections, vacant and
underutilized lands, and market trends. The analysis
revealed several factors favoring development of TODs:

The LUTRAQ land-use plan incorporates the three types of transitoriented developments. Mixed- Use
Centers include the most intensive
configuration of jobs, re tail, and
housing. Urban TODs include
modera te to high residenti al densities and a core area of commercial
retail and services. Neighborhood
TODs include moderate-density
residential and local-serving retail.

IT H E
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D U R B AN T ODs
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• Increasing demand for multi-family housing
• Rapid growth in re tail employment
• A good supply of land in proximity to existing or planned
transit routes

I

More than 22,000 acres, approximately one-third of the land inside
the urban growth boundary in
Washington County, w e re identified as vacant or underutilized.
From this supply, unbuildable
lands (wetlands, steep slopes,
and protected areas) w ere removed.
Of the remainder, lands within
one-half mile of the light-rail and
express-bus system were considered eligible for Mixed-Use
Centers and Urban TODs, lands
within two miles of that system
were deemed eligible for
Neighborhood TODs, and the
balance was slated for low-density
residential use.

The Transportation Link
The transportation element of the LUTRAQ alternative relies
upon existing transit plans for the Portland metropolitan
area. The facilities contained in those plans, some of which
are already under construction, are designed to serve areas
targeted for population and employment growth . Building
on these plans, the LUTRAQ alternative includes the following features:
• Light rail . New residential and commercial development is
oriented along two new light-rail corridors that radiate
west from the region's urban center, plus a circumferential
light-rail line along the existing suburban beltway.
• Express bus . Outlying areas are served by express buses
to major activity centers.
• Local feeder buses. Feeder buses serve residential areas
not directly served by light rail or express buses, providing
convenient connections to a trunk line service .
• Demand-responsive transit. This program includes dial-aride, shared ride, and shuttle services to destinations within a specific subarea at fares equal to regular transit fares.
• Bicycle and pedestrian improvements . These facilities
include sidewalk networks, safe and convenient street
crossings, and bicycle and pedestrian pathways.
• Roadway improvements . Modest improvements to the
roadway network allow existing roads to be used more
efficiently.

Market Strategies
The land-use and transportation elements of the LUTRAQ
alternative can be fully successful only if they are supported
by other public policies, particularly those that affect market
conditions for land development and transportation. Many
analysts argue that automobile drivers do not pay the full
costs they impose on society. Raising the costs of auto travel,
coupled with making alternatives more attractive, creates
incentives to reduce auto use. Indirectly, these changes also
encourage development in transit-oriented areas.
Transportation costs can be adjusted by increasing the price
or reducing the supply of parking, supporting employer programs to encourage carpooling and transit use, and charging
for highway use by location and time of day (congestion
pricing). The following policies were included in the
LUTRAQ alternative:
• A daily parking charge . This charge applies to all commuters who drive alone to work sites in the study area.
The parking charge is $3 per day, approximately one-third
the cost of parking in downtown Portland. Carpooling
commuters and drivers with non-work destinations are not
subject to the charge.
• A free monthly transit pass. Everyone working within the
study area could ride transit for free. The alternative proposes that this program is at least partially funded by revenue from parking charges.

From Vision To Action
Obviously, planning for transit-oriented developments must
occur before they can be built. To build them, local governments must first adopt design guidelines or zoning regulations that encourage, or at least make possible, transit-oriented development. Ideally, new standards should accomplish
the following:
• Transit stops. Stops should be located adjacent to core
commercial areas. Whenever possible, transit stops should
be adjacent to commercial buildings, rather than surrounded by large parking lots.
• Street configuration. All streets should provide direct auto,
bicycle, and pedestrian connections to transit, core commercial areas, schools, and parks. They should be designed
and landscaped to make them attractive for users of all
transportation modes. The street system should provide
multiple routes between core commercial areas and surrounding neighborhoods without requiring use of major
arterials.
• Pedestrian connections. Pedestrian routes should be adjacent to, or visible from, streets and be linked to local destinations and building entrances. Where street connections
are not feasible, short pedestrian paths should be provided.
• Commercial configuration. Retail and commercial space
should be clustered close to transit stations or stops .
• Building entries. Commercial building entrances should be
oriented to plazas, parks, or pedestrian-oriented streets,
rather than interior blocks or parking lots .
• Building setbacks. Building setbacks should be reduced
and standardized to provide closure for the street space
and to establish a consistent building line.
• Mixed housing . Transit-oriented developments should
encourage a mix of housing densities, ownership patterns,
prices, and building types.
• Minimum densities. Minimum densities should be established for both commercial and residential development.
• Parks and public uses. Parks and plazas should be placed
next to public streets, residential areas, and retail uses to
create community focal points. They should not be formed
from residual areas, used as buffers to surrounding developments, or used to separate buildings from streets.
• On-street parking. All streets except major arterials

should provide on-street parking. Where feasible, landscaping and bikeways should be added to existing streets.
• Off-street parking. Off-street parking should be located in
surface lots on the side or at the rear of buildings, underground, or in parking structures. It should not be located
between a building and a pedestrian route, an adjacent
transit street, or a light-rail transit station site.
• Parking configuration. Parking lots should not dominate
pedestrian-oriented streets or interrupt pedestrian routes.
Large surface parking lots should be divided into smaller
lots that resemble city blocks.
• Integrated uses . Site plans should integrate existing uses
by respecting ongoing operations, basic access requirements, and, if appropriate, existing building massing and
architecture.
• Auto-oriented uses. Auto-oriented uses should be limited
or prohibited.

Motivating developers to build transit-oriented developments requires more than supportive design guidelines and
zoning ordinances. Economic incentives, which reduce the
costs developers must bear, are also helpful. These can
include fee reductions, decreased parking requirements,
faster permit approvals, density bonuses, master planning
and infrastructure development, and public investments in
pedestrian facilities and parks.

Comparing The Alternatives
LUTRAQ makes a difference
The LUTRAQ alternative was compared to several more traditional approaches to addressing transportation needs: a
"No Build" option, in which population, employment, and
travel grew but transportation capacity did not, and a
"Highways Only" option, in which new highway capacity,
including the Western Bypass, was added to accommodate
growth.
The analysis showed that, at the end of 20 years, the
LUTRAQ alternative had the potential to be superior to the
"Highways Only" option on all key criteria used in the evaluation:
• 22.5 percent fewer work trips made in single-occupant
vehicles
• 27 percent more trips made on transit and by walking and
biking
• 18 percent less highway congestion with 10.7 percent
fewer hours of vehicle travel during the afternoon rush
hour
• 21 percent greater access to jobs in the region, as measured by the percentage of the study area within 30-minutes travel of 500,000 jobs
• Reduced emissions of air pollutants: hydrocarbons (-6 percent). nitrogen oxides (-8.7 percent). and carbon monoxide
(-6 percent)
• 7.9 percent fewer emissions of greenhouse
gases (methane, nitrous oxide, and carbon
dioxide)
• 7.9 percent less energy consumed
The advantages of the LUTRAQ alternative over
the highway alternative were even stronger for
households and businesses located within transitoriented developments. 2
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Pedestrian Environment Factor

New land-use and transportation models

The Pedes trian Environment Factor (PEF)
was crea te d as a n ew varia ble to e nhan ce
Portland- area travel forecas ting . The PE F
measure, develope d b y Metro staff with
the LUTRAQ proj ect team, is a composite
of four a ttribute s of a n eighborhood's n a tural and built environment - ease of street
crossings, sidewalk continuity, local stree t
connections, and topogra phy (slopes ).

The kinds of comparisons shown above were possible, in
part, because of analytic procedures developed by the
LUTRAQ project. For example, LUTRAQ improved the stand ard process of travel demand forecasting by quantifying a
n ew concept-the Pedestrian Environment Factor (see sidebar). However, LUTRAQ was less successful in predicting
accurately how highway and transit investme nts affect landuse patterns. New and better tools are still n eed ed to m easure the interaction between land use and transportation.

Thou g h m any other factors go into crea ting a p edestrian- oriented environme nt,
these four attributes are significant in
classifying a n eig hb orhood's p e de stria n
frie ndliness . The LUTRAQ a nalysis
reveale d tha t hou seh olds in neighborh oods w ith the highest PE F ranking trav eled in vehicles less than h alf as man y
miles as h ou seholds in the lowes t PEF
neighborh oods. When other varia bles
su ch as h ouseh old size and incom e were
he ld con stant, the q ua lity of the p ed estrian en vironm e nt still sh owed a sig nifica nt
e ff ect. The data suggested th at tran sforming a pedestrian-h ostile neig h borhood into
on e tha t is pedestrian fri e ndly could re sult
in a 10 p ercent red uction in ve hicle -miles
travele d p er h ousehold.
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Changing Policy
The LUTRAO success story
Without the LUTRAQ proj ect, Washington County would
likely be h eaded toward very different transportation solutions . In 1990, the Oregon Department of Transportation was
considering only highway, arterial, and "no-build" alternatives for Washington County. In 1992, the LUTRAQ alternative was published, and, with the help of the citizens group
Sensible Transportation Options for People (STOP). was
included in ODOT's environmental impact statement
process.
In May 1995, that process determined the potential impacts
of five alterna tives, ranging from LUTRAQ to the Western
Bypass . The analysis showed that the LUTRAQ alternative
was the only option, other than the "no-build" alte rnative ,
that would conform with the requireme nts of the federal
Clean Air Act. It also showed that the Western Bypass was
inconsistent with Oregon's growth containment policies. In
the summer of 1996, ODOT recommended a preferred alternative that includes only limited road improvements and
endorses the land-use concepts in the LUTRAQ alternative .
The Western Bypass was officially out of the game.
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Beyond the borders of Washington County, LUTRAQ has
also influenced regional and state policies. In 1994, Metro,
the regional planning agency for the Portland metropolitan
area, adopted a 50-year land-use and transportation plan
(see page 24) . The Washington County portion of the plan is
virtually identical to the LUTRAQ alternative.
At the state level, the LUTRAQ project affected the content
of the Oregon Transportation Planning Rule , which requires
that local and regional governments in the Portland area
promote compact, pedestrian, and transit-friendly developm e nt, reduce p er capita vehicle-miles traveled, and evaluate

potential land-use plan changes as part of their transportation planning processes.

Grassroots action
In addition to its technical and policy achievements,
LUTRAQ offers a number of valuable lessons about how a
grassroots movement can influence regional planning .
• Plug into the process. Active involvement in the public
process is essential in effecting change. Although working
outside the public process can be effective in raising public awareness, it is usually only inside the process that positive alternatives can gain acceptance. In the case of the
Western Bypass, 1000 Friends of Oregon and STOP began
by filing lawsuits against the project. To be effective in
promoting a positive alternative to the bypass, however, it
was necessary for the two organizations to participate in
the environmental impact statement process.
• Don't reinvent the process. LUTRAQ did not spend time
creating a new process for developing alternatives. Rather,
it followed a process that is typical of planning projects:
1. Clarify the project scope
2. Decide who will be involved
3. Define a range of alternatives
4. Determine performance measures for comparing
alternatives
5. Simulate alternatives and interpret results
6. Implement the preferred alternative

• Work outside the box. Working beyond established limitations is as important as playing the game. While working
within the environmental impact statement (EIS) process,
LUTRAQ was able to expand the typical definition of a
transportation alternative to include demand management
and land-use changes. LUTRAQ also funded independent
analysis of its alternative in a way that allowed the results
to feed back into the process. Finally, LUTRAQ extended
its reach by carrying the alternative beyond the EIS and
into the regional planning process.
• Approach agencies as allies. Grassroots organizations and
government agencies are not necessarily at odds in the
planning debate. However, governments are often limited
by procedural and political constraints that do not impede
citizens groups. Local grassroots organizations like STOP
and 1000 Friends of Oregon were able to propose a solution that moved the debate into new territory.

CASE STUDIES
LUTRAQ is only one of many projects that have contributed to
progress in transportation and land-use planning in North
America. A number of other examples follow.

Transportation Alternatives
The requirements of the federal Intermodal Surface
Transportation Efficiency Act have prompted more metropolitan
areas to incorporate non-automobile transportation alternatives
into their transportation planning processes . Many regions now
emphasize the relationships between these alternatives and
land use in their transportation plans.

Rail
Regions considering rail systems today focus on light rail or
commuter rail, which are more economical to develop than
heavy rapid transit systems. In 1995, 17 U.S. cities had light-rail
lines, and extensions were being planned or were under construction in each. At least 12 additional cities were planning or
designing light-rail systems. In 1995, 10 U.S . cities had commuter rail lines and all but one were planning, designing, or
building extensions. At least eight more cities were planning or
designing new commuter-rail systems.
Portland, Oregon

The light-rail system in the Portland metropolitan area opened
in 1986 with a 15-mile line from downtown Portland east to the
suburban community of Gresham. An 18-mile expansion is currently under construction from downtown Portland west
through Beaverton and Hillsboro, both of which are part of the
LUTRAQ study area. A third line extending south and north of
downtown is being planned.
Land-use planning in the region now concentrates new development near light rail lines. Plans for westside station areas
incorporate many of the concepts included in the LUTRAQ
alternative.

Busways
Ottawa, Canada

III

Ottawa boasts one of the most successful transit systems in
North America. The city's extensive busways provide service
with the frequency and quality of many rapid rail systems. But
the system has the flexibility to serve low-density residential
neighborhoods with the same vehicles.

Busway service is frequent (three minutes in the peak, five
minutes during the day) and fast (45 to 60 km per hour).
With ridership at about 200,000 per day, sites adjacent to the
busway are very attractive to developers. In fact, Ottawa's
regional plan requires that large shopping centers and
employment centers with 5,000 or more employees be located within a five-minute walk of busway stations.
Pittsburgh, Pennsylvania

Pittsburgh's busway system, which utilizes surplus railroad
properties, has two lines operating and a third under construction. The 6.8-mile Martin Luther King Jr. Busway
opened in 1983. A trip the length of the busway takes 10 to
15 minutes compared to 52 minutes for a parallel route on
city streets. Ridership is equally divided between people
who board at busway stations and those who board non-stop
buses to downtown from neighborhood stops.

Bicycling and walking
Davis, California

Bicycles are used for about one-fourth of all commute trips
in Davis. While students and employees at University of
California-Davis do much of the pedaling, 7 percent of private sector workers use bicycles as their primary mode of
commuting. The city and the university encourage bicycle
use with an extensive linked network of bike lanes, active
enforcement of motor vehicle and bicycle laws, and policies
that limit cars on campus.
Minneapolis-St. Paul, Minnesota

The Twin Cities are developing bicycle expressways on
abandoned railroad rights-of-way. These expressways provide barrier-free commuting routes that are separated from
vehicle traffic. The University of Minnesota, which has
60,000 daily commuters, is developing expressway connections and additional bicycle facilities on its two campuses in
an effort to increase bicycle commuting from 5 percent to 20
percent by 2000 (8 percent in winter).
Boulder, Colorado

Walking and bicycling are transportation priorities in
Boulder. The city's two popular pedestrian facilities, the
Boulder Creek multi-use path and the Downtown Pearl
Street Pedestrian Mall, enjoy heavy use. The city's transportation plan includes projects to make the pedestrian environment safer and more convenient and comfortable. This
includes a program to bring all sidewalks up to code and
create pedestrian-oriented transit facilities.

Pricing Road Use
Congestion pricing
Pricing road use relative to demand is a transportation management strategy being more widely considered. By charging drivers more during peak travel periods, this approach
has the potential to impact a number of problems related to
congestion, including:
• Overuse of highways
• Excessive travel delays
• Air pollution
• Excessive fuel and resource consumption
• Transit and carpool handicaps
• Inefficient investment in roadway capacity
• Sprawling, auto-based development
Advances in Automatic Vehicle Identification (AVI) systems
have provided the collection technology necessary to imple ment detailed road pricing. Electronic AVI systems use way side detectors to "read" electronic tags on passing vehicles.
Road use charges can then be determined by type of vehicle, time of day, miles traveled, and even weight or length.
In the western United States, Boulder, Seattle, Portland, San
Francisco, and Los Angeles have completed or are conducting road pricing studies. Because of its potential benefits,
many policymakers are considering how to implement road
pricing despite controversy and setbacks. Internationally,
road pricing implemented in Singapore, Hong Kong , and
Norway has reduced congestion as expected. After years of
discussion, the first U.S. road pricing demonstration has
been launched on SR-91 in Southern California. AVI systems
are now located on SR-91 and will be in place on nine San
Francisco Bay Area bridges . AVI systems also operate in
some Norwegian cities, and Singapore is using them to automate region -wide variable road pricing without toll gates.

Alternatives to congestion pricing
Some transportation planners recommend pricing measures
based on vehicle use or ownership when congestion pricing
is not feasible. Frequently suggested vehicle use-based measures include:
• Parking charges. Raising parking prices within congested
corridors can achieve some of the same effects of road
pricing.

Transportation Impacts Of Congestion Pricing

• VMT charges. The notion of a flat
charge per mile traveled has gained
popularity as a long-term replacement
for motor fuel taxes .
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The LUTRAQ project modeled both a
WALK/BIKE
parking charge and an approximation of
TRANSIT
congestion pricing . In the parking charge
CARPOOL
scenario, parking was priced at $3 per day
DRIVE ALONE
for commuters who drive to work alone.
VEHICLE TRIPS/HOUSEHOLD
This component was included in the
LUTRAQ alternative, paired with a transit
VEHICLE HOURS OF DELAY
(COMPARED TO NO BUILD)
pass subsidy. Together, these two pricing
instruments roughly doubled the transVEHICLE MILES TRAVELED
(COMPARED TO NO BUILD)
portation impacts of LUTRAQ's transitoriented developments, having approxmately the same impact as the alternative development pattern.
The congestion pricing scenario added to the LUTRAQ alternative a charge of 15 cents per mile for auto trips made to
and from work. This option focused the road pricing charge
on vehicles that contribute most of the congestion costs, but
did not vary the charge by the roads used. In spite of this
limitation, congestion pricing resulted in the largest reduction in vehicle delay and the largest increase in non-auto
trips of all the alternatives tested.

New Forms Of land Development
In response to sprawling suburban development, some
designers and planners have suggested new development
patterns that draw on styles common in neighborhoods of
the early 1900s. These patterns incorporate mixed uses,
higher commercial and residential densities, an orientation
to transit access, a network of interconnected, pedestrianfriendly streets, and an emphasis on public spaces. The following four communities reflect these ideas.'

Fairview Village
Fairview Village is an 88-acre development under construction in the eastern suburbs of the Portland, Oregon metropolitan area. When complete, the village will encompass 600
residential units, 150,000 square feet of retail space, 70,000
square feet of office space, and 15 acres of parks. The vil' This section focuses on what thes e new dev elopments look like. An earlier
LUTRAQ report, Vol. 3A: Markel Conditions, forecasted potential market
acceptance for this type of development in the Portland area. Since that
report was publish ed, these and other similar developme nts have bee n built
and absorbed into the market at different rates.
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lage is designed to attract a diverse community of varying
ages and economic statuses. It incorporates a range of housing types and sizes, public spaces, a continuous network of
walkways and streets, and a blend of housing, shops, offices,
and institutions . Every portion of the village is within a five minute walk of the core commercial area.
Because existing city zoning codes did not allow for mixed
uses and other village features, the developer convinced the
city to adopt an entirely new code and a set of design guidelines specifically for the village. These guidelines reflect the
craftsman traditions of the 1890s to 1940s and specify roof
pitches, chimney materials, window type, and ceiling height.
Garages must have rear alley access or be set back from the
front facade. Streets are designed to slow traffic, provide an
attractive space for pedestrians, connect to other parts of the
village, and terminate in a public space, such as a small
park or a civic structure . When complete, the village will be
completely integrated with the surrounding developed area
and will be the location of the Fairview city hall and the
local post office.
Fairview Village was designed by William L. Dennis, town
architect, and Lennertz, Coyle & Associates, town planners.

The Kentlands
The Kentlands is a 342 -acre community in Gaithersburg,
Maryland, a suburb of Washington, D.C. The Kentlands is
designed for a population of 5,000, with a mix of 1,600 residential units, more than 1 million square feet of retail, 1 million square feet of office space, and 64 acres of open space.
Plans for the mixed-use town center include apartments and
offices above ground-floor retail. Residences include singlefamily detached units, carriage houses, townhouses, and
apartments. The community includes schools, a library,
recreation areas, and open space. Construction began in
1989, and the project was reported to be 75 percent complete in 1996.
Design codes regulate construction materials and design ele ments used within the community. Residences are oriented
to the street with shallow setbacks and front porches.
Residential parking is provided on the street or in alley
garages, and office parking is provided at the side, rear, or
below buildings.
The Kentlands was designed by Andres Duany and
Elizabeth Plater-Zyberk.

Laguna West
Laguna West is a 1,045-acre planned community in the
Sacramento, California metropolitan area . The community is
centered around a transit plaza and a 100-acre mixed-use
town center with civic, retail, and commercial uses, as well
as townhomes and apartments . Although retail development
has been slow, the town center includes a town hall and an
Apple Computer facility that employs 1,350 people.
The town center uses a rectilinear street pattern, with curvilinear and cul-de -sac streets in the surrounding residential
areas. The street network is designed to provide many connections within the community, with wide walkways and
street trees to invite walking.
Design guidelines for residential structures require garages
to be recessed at least five feet behind buildings. Porches,
front entrances, and setbacks of 12 to 15 feet integrate
homes to the streets, provide a safer pedestrian environment,
and help create a sense of community. When the community
is fully developed, it should have 3,370 residential units.
The community was planned by Calthorpe Associates.

Sunnyside Village
Sunnyside Village is a 368-acre development under construction at the eastern edge of Portland's urban growth
boundary in Clackamas County. The village is centered
around a 10-acre core of retail and public services with a
transit stop. A village green and civic facilities will be located adjacent to this commercial core, with neighborhood
parks scattered throughout the village. Residential areas will
include apartments, townhomes, and small-lot single-family
residences.
Residential areas are linked to the commercial core by a system of interconnected streets that are narrow and tree-lined
to encourage walking. Open spaces will be connected by
trails and bike paths. Steep slopes, wooded areas, and riparian corridors will be preserved.
Design guidelines require traditional design throughout the
village . Single-family residences are required to have front
porches and detached garages or attached garages that are
set back from the front of buildings. Small retail shops will
have street entrances and display windows along pedestrian
connections. Apartments may be built above retail uses.
Clackamas County commissioned Calthorpe Associates to
develop the Sunnyside Village plan and design guidelines.

Ill..

Regional Planning
Most large metropolitan areas encompass multiple jurisdictions, each with its own cast of elected officials, citizens
groups, planners, developers, regulators, and business interests . Creating a chorus from so many disparate voices is the
challenge more regions face as they address the need for
comprehensive planning. A number of communities are
demonstrating that local governments can, indeed, work
together to integrate land-use and transportation planning.
While approaches vary, the common thread from region to
region is often a strong sense of regionalism and a commitment to cooperation.

Portland. Oregon
In the Portland metropolitan area, responsibility for regional
planning rests with Metro, the only directly elected regional
government in the
country. Oregon law
gives Metro authority
to develop and imple 1-f--"-T-·- -...:t....ment regional tranportation and land-use
plans for the three
counties and 24 cities
in the region. In practice, however, the
agency has worked in
partnership with local
governments and other
agencies to build consensus on how growth
will be managed.
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Metro has moved cautiously and incrementally since 1991 to
develop and adopt
regional land-use
goals and objectives
and its 50-year landuse and transportation plan, the 2040 Growth Concept. The
objective of the plan is to preserve access to nature and
build better communities while accommodating 720,000
additional residents and 350,000 more jobs within the urban
growth boundary. To accomplish this, the growth concept is
designed to reduc;e automobile reliance, decreasing vehicle
miles traveled per person to 5 percent below 1990 levels .

The agency is now working with local governments to
develop individual functional plans for implementation. The
Metro Council. whose seven members are elected from districts within the region, has approval authority for regional
plans. However, those plans are the result of an exhaustive
review process that includes local government and citizen
advisory committees and broad-based public involvement
programs.

Seattle. Washington
While local governments planted the seeds of regional planning in the Seattle area, they took root because of state legislation. Under the direction of the local council of governments, the four-county Seattle metropolitan area developed
a vision for land use and transportation, Vision 2020. Though
it lacked enforcement authority, Vision 2020 was in the right
place at the right time when Washington State passed its
Growth Management Act, which requires comprehensive
local planning. Local governments now look to Vision 2020
as a framework for local planning.
The state has created transportation planning incentives as
well. It has required large employers to develop trip reduction programs, authorized creation of the Regional Transit
Authority to encourage coordinated transit planning, and
solicited private-sector proposals to manage portions of the
state highway system, which has led to road pricing proposals. The state now also requires "least-cost planning" to
evaluate transportation options.

Vancouver. British Columbia
In 1966, the provincial government of British Columbia created the Greater Vancouver Regional District (GVRD) to provide regional planning and manage water, sewer, garbage,
air quality, and other regional services. In 1975, the GVRD
developed a Livable Region Plan that focused development
around regional town centers linked with high-capacity
transit. The plan, developed with extensive participation of
citizens, enjoyed widespread support among GVRD member
agencies. Although friction between the GVRD and the
provincial government caused the agency's land-use and
transit planning authority to be revoked in 1983, the GVRD
worked with local governments to update the plan in 1990.
The local ordinances enacted to carry out the plan demonstrate the level of local support. The region now has an
advanced rail system (SkyTrain) and a high speed passenger
ferry (SeaBus) that connect five of seven thriving regional
centers. Economic development programs, zoning ordi-

nances, and the location of government offices support development of the centers.

Minneapolis-St. Paul. Minnesota
In 1967, the Minnesota legislature created the Metropolitan
Council to plan and coordinate services for the Twin Cities
area. The council, whose members are appointed by the legislature, works closely with local governments, the state legislature, and state agencies to shape development for the area,
which is comprised of seven counties and 189 municipalities.
The Council adopted a 1975 urban service boundary that
identifies areas where services such as water and sewer will
be provided. As a result, urban development has occurred
primarily inside the urban service area or in rural centers, and
land outside the urban service boundaries has been largely
preserved for agriculture. The Metropolitan Council is now
working to determine future growth patterns, changes in the
urban service boundary location, and infrastructure investments.

Grassroots Involvement
From the 1950s through the 1970s, the heyday of the U.S.
interstate highway construction program, citizens had little
influence on transportation projects. In recent years, however,
the highway monopoly has begun to recede, and citizens
groups are demanding input, with some notable successes.

Virginia
A coalition of Virginia citizens groups joined several develop ers to oppose a new bridge over the James River. The bridge,
which was to be located adjacent to Jamestown, would have
replaced existing ferry service and opened up large tracts of
land to suburban sprawl, all at the expense of one of the
nation's most important historical sites. The coalition undertook a technical analysis of the bridge proposal and lobbied
the state transportation board and the local metropolitan
planning organization to scrap the bridge idea. By the end of
1991, the bridge project was put to rest. The area now enjoys
expanded ferry service and a landscape that has remained
relatively unchanged since the first English colonists arrived
in 1607.

Washington. D.C.
A citizens -based technical analysis was also instrumental in
halting consideration of a bypass around Washington, D.C.
The analysis, prepared by the Chesapeake Bay Foundation
(CBF). showed that the highway would have put 1.1 million
acres of open land at risk to sprawl development, with substantial impacts on Chesapeake Bay and the environment.
CBF worked with the Chesapeake Bay Commission to
remove the bypass from consideration and to institute a new
planning process for the existing US 301 corridor with the
Maryland Department of Transportation . Using a broad-based
task force of citizens, organizations, and public agencies, the
US 301 planning effort has sought to integrate land use, open
space, urban design, and environmental issues into transportation planning procedures.

Connecticut
When the Connecticut Department of Transportation proposed widening the historic Merrit Parkway in 1990, the
Connecticut Trust for Historic Preservation organized citizen
opposition. The parkway, which was completed in 1941, was
designed to provide a leisurely park-like setting for motorists
traveling between New York state and New England. As
originally constructed, the parkway featured landscape
design by Thayer Chase and art deco bridges. In 1991, the
Connecticut Department of Transportation announced that
the 50-year-old parkway would not be widened after all.
The parkway is now listed on the National Register of
Historic Places.

Georgia
The Georgia Department of Transportation was not nearly as
accommodating, at least initially, in the case of a four-lane
freeway proposed in Atlanta. The Presidential Parkway
would have covered several parks in central portions of
Atlanta, including three designed by Frederick Law Olmsted.
Neighborhood associations in the eight districts that would
have been bisected by the Parkway formed a coalition to
oppose the project. The transportation department refused to
discuss the project despite six years of litigation and a court
order to mediate. In 1991, mediation talks finally were held.
The result: a 2.1 mile meandering two -lane surface street,
designed according Olmsted principles, with low speed limits
and bike lanes at one-third the price of the freeway proposal.

CONClUDING COMMENT
What started as a local effort to consider alternatives to a
bypass grew into a project of national reputation. The
LUTRAQ story has been referred to in metropolitan planning
efforts across the country, and people associated with the
project have made dozens of presentations nationwide. In
1996, LUTRAQ received national awards for transportation
planning from the American Planning Association and the
United States Environmental Protection Agency.
Though the national recognition is a great honor, it is not the
greatest source of satisfaction to the organizations that supported LUTRAQ. For 1000 Friends of Oregon and Sensible
Transportation Options for People, the true measure of
LUTRAQ's success is that it helped change the way trans portation and land use will develop in a part of the Portland
metropolitan area. It also demonstrated that citizens' efforts
can generate ideas and analyses that change the way their
regions will grow.
Our hope is that this booklet provides encouragement and
guidance to others as they work to secure good land-use and
transportation plans in their communities. We wish you good
cheer and good luck.
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