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GROWTH MANAGEMENT TECHNIQUES FOR
PRESERVING HIGHWAY CAPACITY 

What are Healthy Highways?

Throughout Maine, cities and towns are facing
up to the seemingly-endless need for new and
improved highways, in response to traffic growth and
congestion.  They realize that improving or widening
a road, or building a bypass, is only a temporary
solution, because traffic is just a symptom.  

Management of the transportation system is not
just a “state problem.”  The problem originates with the
land use patterns which help to create that traffic.
Demand for the highway system drives the need for
improvements; demand is generated by development,

which is an issue of local control.  Patterns of land use,
and patterns of transportation are just two sides of the
same coin. 

In the contest for the greatest discovery in human
history, “fire” and “the wheel” are the leading candidates.
While fire proved a useful tool for preserving food and
clearing farmland, wheels (technically the wheel-and-axle
combination) enabled farmers to bring their goods to a
central location for exchange, leading to the creation of
villages, cities, and larger farms.  For long-distance travel,
the maritime highways reigned.  Most of Maine’s early
European settlement was no further from a navigable river
than the range of a horse-drawn cart.

It wasn’t until we learned to combine the powers
of fire and the wheel that things really got moving.  First
the railroads, then the automobile, have enabled us to
spread out more and more.  As the car has become an
essential tool of modern life, patterns of development
evolve in response.  Over time, patterns we have come to
call “sprawl,” or “strip development,” have emerged.

A “Healthy Highway” is one on which we can
get from place to place in comfort and safety.  Once
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sprawl begins to infect a highway, we see the
symptoms: traffic congestion, elevated accident rates,
and increased maintenance costs.  In the past, our
“cure” for a sick highway has been to kill the patient
and start over.  This bulletin is a prescription for
remedies that will cure the sick highway, or inoculate
against the “sprawl disease” at the outset.

Local government has the power to manage
patterns of development, enough to reduce the strain
on our highway system.  This bulletin offers
techniques found to be effective as you go through

the three stages of the regulatory process: Planning
for Healthy Highways provides tools to allow you to
develop a vision and a plan to manage the interaction
of development and roads.  Regulation for Healthy
Highways demonstrates how to develop rules and
regulations to meet your needs. Permitting for
Healthy Highways offers some insight on how plans
and policies should be applied on a case-by-case
basis.  This bulletin also contains a set of definitions,
for those pesky acronyms and engineering terms, and
a bibliography, for those who wish to learn more
about specific tools.

Planning for Healthy Highways

The Transportation-Land Use Connection
How strong is the connection between land use

and highways, and what can
we do to manage it?  Every
community should be asking
this question during its
p l a n n i n g p r o c e s s .
Understanding how these two
community assets interact is
the basis for planning new
solutions.

The figure at right
illustrates how transportation
and land use interact under
natural conditions.  A new or
improved road adds
development potential to
abutting properties, in turn
leading to more intensive use
of the property and the road,
ultimately creating the need
for further improvements.  If
a community chooses not to
accept this cycle, it must analyze and plan for a new
one.

The first step in analysis of the transportation
and land use connection is to find a common
denominator.  A well-suited one is the volume of
traffic.  Nearly every form of development will
generate a predictable level of traffic.  In fact, the
Institute of Transportation Engineers (ITE) has
collected and analyzed traffic patterns from
development across the country and published the
results in a volume called Trip Generation.  This

reference predicts the number of vehicle trips you can
expect to see from any
given land use.  For
example, the average
suburban home generates
10 vehicle trips per day
and the average store
generates 39.8 trips for
every 1,000 square feet of
floor space.

Every vehicle trip
has two endpoints -- an
origin and a destination.
The need for the trip and
the length of that trip are
determined by the
distance between the
endpoints.  In a typical
suburban community, 74
percent of all trips begin
or end at home.  Forty-six
percent of all trips begin

or end at work, and another 13 percent at a store.
(Source: Transportation Planning Handbook.  See
Bibliography)

Land use activities generate the traffic, and
highways carry it.  Highways can be rated according to
their ability, or “capacity,” to carry traffic.  But
determining the capacity of a road is not as easy as
holding it up to a measuring stick.  In the first place, a
road filled to its physical capacity is not one you want to
be stuck on.  Most roads begin to feel crowded at closer
to 40 percent of capacity.  Secondly, capacity is a
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function of time as well as volume – trips “per day” or
“per hour” is the usual standard.  Highways invariably
reach their peak usage for only a short period of time
each day (usually the “afternoon rush”) long before
they reach their daily capacity.

Your transportation-land use plan must judge
how much development can be efficiently served by the
roads that run through a given geographic area.  In its
simplest form, you may be able to calculate the traffic
generated by a potential land use, and compare it to the
road’s capacity.  

For example, a 100 acre commercial site, 10
percent covered by retail stores, could generate over
17,000 trips per day, exceeding the capacity of most
two-lane highways.  If you have such a parcel served by
only one road, plan for a widening.  Further, since
traffic volume is also a function of distance between
endpoints, planning commercial and residential uses
closer together benefits the road system by generating
shorter trips.  This is a good argument for allowing a
commercial/residential mix in traditional villages and
urban cores, or neighborhood convenience stores at
suburban crossroads.

The community must strike a balance between
the apparent trade-offs of development and highway
congestion.  Enacting a growth cap in hopes of limiting
traffic may not be the best answer.  Consider how you
can manage development while promoting fewer,
shorter vehicle trips.  A plan that has as its goal
reducing highway impacts, may benefit from one or
more of the following planning techniques:

1) For residential areas, re-examine space and bulk
standards – How large are the lots in your residential
growth area?  The standard in many small towns is two
acres.  But a two-acre lot means that houses will be
spaced enough apart, so that every trip is a car trip.
Smaller lots lead to shorter trips, some even by foot or
bike.  Street frontage requirements have the same
effect.  Putting a premium on street frontage virtually
forces strip development instead of infill.  Reducing
frontage requirements, or setting a maximum instead of
a minimum, may reduce road maintenance costs and
lead to more developer-built roads.  Be judicious,
however.  This strategy will lead to more growth, so do
not apply it in your rural areas.

2) For commercial areas, change the rules – Are your
new retail stores nothing more than “a big box in a sea
of asphalt?”  Could it be your own  development

standards that are to blame?  Rules for building setback,
building coverage (usually expressed as “percent of lot
covered by building”), and off-street parking often result
in development not only “boxy” but costly in terms of
highway use.  Meanwhile, the downtown blocks that we
have rediscovered violate every rule in the book.  If the
big boxes follow the rules, maybe we need new rules.
Setting maximum setbacks, for example, may force
stores close enough to the road and each other that
people can circulate by foot rather than car.  Shared
parking, shared driveways, sidewalks, and similar
improvements may reduce congestion, development
costs, and impervious surface all at the same time. 

3) Use linear thinking – Is your land use map a collage
of blocks and blobs?  Ascribing future development
patterns to back lots and undeveloped land is like
abstract art, often failing to hold the attention of citizen
policy-makers.  Why not shift the focus to a highway
corridor?  Instantly, you have a solid concept to grasp.
People who are bored by maps of soil types and lot lines
will jump at the chance to redesign their local highway.
Draw a transect (a ground-level view of development
along the highway) and debate how far down the road
the commercial district should extend, how much open
space should remain, where access management is
needed, where intersections should be upgraded.  Do this
for every road, then fit them together -- “connect the
dots” – for your town wide plan.

4) Encourage developments and districts of mixed use
– A well-intentioned, but perhaps obsolete, element of
zoning is the practice of segregating land uses.
Separating the home, the store, and the workplace works
well enough when we have roads enough to travel
between the three.  Allowing – even encouraging – them
to merge together reduces the demand for roads.  Many
businesses nowadays can occupy space without ill
effects on their neighbors, and we need not arbitrarily set
them apart.  In urban areas, we can and should be
encouraging mixed use multi-story buildings.  “Mini-
commerce” -- neighborhood-scale stores or services –
within residential districts will have the added benefit of
promoting neighborhood identity.  In small towns, a
mixed use village is preferable to zoning a stretch of
adjoining highway for development.  This approach must
be tempered, though, by neighborhood or environmental
values, and should not be used to justify all forms of
development throughout the town. 

5) Move towards a balance of jobs and homes  – How
would traffic levels be affected if everyone lived and
worked in the same town?  In Maine, less than half of us
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Sometimes, the need for a sidewalk is apparent . . 

do.  Service center towns are also employment centers,
while bedroom suburbs have little in the way of
employment.  To reduce commuting distances and
encourage walking, biking and other alternatives,
service centers need to focus less on attracting business

and more on promoting themselves as a good place to
live.  Bedroom communities don’t need to encourage
housing; They need job growth. Looking for a rule of
thumb?  If you plan for 1.25 jobs for every household,
you will be about on average for Maine. 

Planning for Healthy Highways

Planning Public Facilities 

Regulation of the private sector is not the only
prescription for healthy highways.  Public facilities can
have as great or greater impact on traffic flows.  By
their establishment and location, public facilities
influence our travel decisions. Consider some of the
following elements in your public facility planning:

# Sidewalks, especially new ones, are not a high
priority in many towns.  Local planning board
routinely waive sidewalk requirements.  Large
frontage and lot size standards in local ordinances
mean that building new sidewalks is not cost-
effective.  Rather than a blanket mandate, consider
a policy of requiring sidewalks only in high-density
development, or as a tradeoff for frontage or
setback reductions, or along high-traffic corridors.
What’s good for private investment is also good for
public works.  Ensure that sidewalks are part of any
local or state highway reconstruction projects in
village, downtown and growth areas.

# Carpooling to work reduces traffic and saves time
and money.  In 1990, according to the Census, 14
percent of the workforce carpooled.  Park-and-ride
lots along the Turnpike are usually filled to
capacity.  Little knots of two or three cars parked
on workdays at country intersections signal that,
even in rural areas, ride-sharing is practiced.  Why
the continued interest?  On a ten mile commute, a
local resident can save over $1,500 a year!
Determine the demand, and build or designate
official lots.   Budget for lighting and winter
maintenance, to allay liability fears.  If land or cost
is an issue, find a church, grange, or other
institution who may be willing to trade weekday
use for parking lot lights, or a fresh coat of tar.

(Photo courtesy Androscoggin Valley Council of Governments)

# Site public buildings in the population centers.
Schools, post offices, town offices, and such are
places that residents visit often.  They should be

located close to each other and as many residents as
possible.  Moving to the edge of town may save a
few thousand in land costs, but will cancel that
savings with the added cost of the extra parking
spaces necessary to accommodate residents who

would otherwise have walked.

# Encourage more road-building.  “What?  What’s
this doing in here?  I thought we were trying to cut
back on road needs!”  Okay, add the modifier
“instead of development along existing roads.”
Municipalities can develop a larger vision of their
transportation network, connecting existing roads, or
providing for future connections.  A tool seldom-
used in Maine is called “Official Mapping.”  The
local government lays out a plan for the ultimate
development of its road network, and all builders
must locate their roads in compliance with the plan.

# Consider Public Transit.  Some form of public
transportation may be appropriate for your town.
Most bus systems in Maine are not self-sustaining.
Mass transit only pays for itself in heavily-urbanized
areas: studies across the country have shown that
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