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1. Has keeping a driving log influenced your driving habits?
2. Optional exercises included going to http://www.walkscore.com to determine the
walkability of your neighborhood. Did anyone try this out?
Other optional activities are:
3. Find your local zoning or development ordinance online either using
www.municode.com or by visiting your jurisdiction’s website. Determine what your
property is zoned or classified in terms of land use.
4. Attend a local planning commission/board meeting.
5. Sign up for 1000 Friends of Florida’s Growth Management Alerts:
http://www.1000friendsofflorida.org
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First, let’s look at population.
The U.S. population grew from about 76 million in 1900 to about 312 million in 2011.
Note that most of the population growth occurred in census‐defined urban areas, while the
rural population remained relatively constant.
In 1900, just 40 percent of the population lived in urban areas; in 2010, more than
80 percent did.
The census defines most suburban areas as urban, so this reflects largely a suburbanization
of the population more than an urbanization.

4

Drilling down a little bit now to look at how housing has changed for this population
increase.
The total number of homes in the United States has grown steadily.
Between 1940 and 2010, the national housing inventory grew more than 250 percent,
adding nearly 100 million homes, while population at a little over half that rate
(134 percent).
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You can see here that as the number of housing units increased, so did the average size of
houses.
Single‐family homes built between 2000 and 2005 were 29 percent bigger than homes built
in the 80s and 38 percent bigger than homes built before 1950.
The national average for single‐family residences went from less than 1,700 square feet in
1973 to more than 2,500 square feet in 2007 and then dropped slightly.
Annual estimates for 2014 averaged 2,624 square feet for single‐family homes. It was 2,669
in 2013. (http://eyeonhousing.org/2015/02/new‐single‐family‐home‐size‐declined‐in‐2014)
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This trend toward larger homes happened while average household size was decreasing.
It went from 3.6 people in 1947 to 3.0 in 1973 and 2.6 in 2010.
It was shifts in the composition of households that drove this trend.
In 1940, only 8 percent of households had only one person. This increased to 28 percent by
2011.
In 1940, 51 percent of households had children under 18. That dropped to 29 percent by
2011.
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The increase in the number of homes creates more roofs, roads, driveways, sidewalks, and
patios. We can look at the proportion of a watershed that is covered with impervious
surface as a good indicator of the degree to which development affects water ecosystems
and water resources.
One estimate of impervious cover in the contiguous United States was 40,000 square miles,
an area slightly smaller than the state of Kentucky, a 4 percent increase over 5 years.
Most cities have levels of impervious cover that are known to stress or even seriously
degrade water quality. Estimates for 18 cities in the United States found that the
percentage of impervious cover grew in the mid to late 2000s on average by 0.3 percent
per year, or 24 square feet per person per year, at the same time that these cities lost tree
canopy cover.
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You can see where some of this impervious cover is coming from by looking specifically at
roads…
In 2010, the United States had more than 4 million miles of public roads.
The amount of annual road construction was greatest during the 1910s and then leveled
off until another period of expansion in the 50s and 60s.
Although the rate of new road construction has slowed since then, 115,000 lane miles of
public roads were built between 2000 and 2005, and another 277,000 lane miles were
added in the following five years.
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Not surprisingly, along with increases in road construction, there was an increase in the
number of vehicles households own.
In 1969, 79 percent of U.S. households owned one or more vehicles.
By 1995, that figure had grown to 92 percent.
However, more recently the trends seems to be changing.
Between 2001 and 2009 the number of households with no vehicle grew by nearly 1
million, rising from 8.1 to 8.7 percent of all households.
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How many miles do you travel per day?; per week?; per month?; per year?:
Work/School?
Discretionary?
The national average is approximately 13,500 miles per year or about 37 miles per day.
Using AAA’s average costs per mile chart for your sized vehicle on page 2 of
http://publicaffairsresources.aaa.biz/wp‐content/uploads/2014/05/Your‐Driving‐Costs‐
2014.pdf how much would it cost you to drive 13,500 miles?
Source of statistic:
U.S. Department of Transportation‐Federal Highway Administration
http://www.fhwa.dot.gov/ohim/onh00/bar8.htm
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While the population roughly doubled between 1950 and 2011, from about 152 million to
312 million people, vehicle travel during this same period increased nearly six‐fold, from
around 460 billion vehicle miles traveled (VMT) to nearly 3 trillion VMT.
You can see that growth in VMT appears to have leveled off in the past couple of years.
Many people have speculated as to why this has occurred, but the answer isn’t entirely
clear yet.
It’s also not clear whether the trend will continue, particularly as the rate of economic
growth increases, but there are many indicators that suggest we may have reached a
saturation point.
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Although we’ve seen tremendous growth in biking rates in some cities and towns in recent
years, overall since the middle of the last century, relatively few people have gotten to
work by using public transportation, carpooling, biking, or walking, and these forms of
commuting have declined steadily in most areas.
In 1960 2.5 times as many people took public transportation to work as in 2010, and 3.5
times as many people walked to work.
What percentage of the workforce in your county drives alone to work?
(http://www.countyhealthrankings.org/app/florida/2015/measure/factors/67/data)
Of workers who commute in their car alone, what percentage commute more than 30
minutes?
(http://www.countyhealthrankings.org/app/florida/2015/measure/factors/137/data)
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Upon arrival at our destination, we need to park our vehicle. Parking structures and parking
lots cover a lot of land.
In 2010, there were more than 240 million cars, buses, and trucks registered in the United
States, and each requires a place to park.
Estimates of the total parking inventory in the United States vary widely.
A 2010 study estimated 820 million parking spaces covering 8,500 square miles.
If you combine that with the amount of space devoted to roads, 24,000 square miles of the
United States is paved for driving and parking, an area nearly the size of West Virginia.
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Over the past 61 years, the average miles per gallon per vehicle for short wheelbase light‐
duty vehicles1 has gone up, while the average mpg of heavy‐duty trucks2 has actually
decreased, from 9 to 6.4 mpg.
The U.S. Energy Information Administration (EIA) website (www.eia.gov) has a broad range
of data on energy consumption in the United States. Data can be analyzed and saved using
on‐site tools. This graph, for instance, was created from the information in the Annual
Energy Review, Table 2.8, “Motor Vehicle Mileage, Fuel Consumption, and Fuel Economy,
1949–2010.” The user can choose from an array of data about vehicle class and fuel usage;
the resulting graph may be printed immediately. The graph and/or data may also be saved
for offline use in a choice of formats.
1 The EIA defined “light‐duty vehicles, short wheelbase” through 2006 as passenger cars
(motorcycles were included starting in 1989). In 2007, this definition was changed to include light
trucks, vans, and SUVs with a wheelbase of 121 inches or less, as well as passenger cars.
2 The EIA’s definition of “heavy‐duty trucks” included single‐unit trucks with 2 axles and 6 or more
tires, and combination trucks. In 2007, this was changed to include single‐unit trucks with 2 axles
and 6 or more tires or a gross vehicle weight rating exceeding 10,000 pounds, and combination
trucks.
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What about moving goods and supplies?
Large freight trucks and jet airplanes are the least efficient way to transport freight.
However, they are utilized the most because they are faster modes of transportation. This
outlines our current focus towards speed, rather than efficiency.
Data source: Energy Information Administration (EIA)
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A ton‐mile is the payload‐distance measure of moving 1 ton (2,000 pounds) a distance of 1
mile (5,280 feet). The figures above are a ratio between average number of ton‐miles and
barrels of fuel consumed per day.
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EPA SmartWay is a public/private collaboration with a goal to make the freight industry
more sustainable. EPA and its SmartWay partners are advancing technologies and
operational practices in the freight supply chain that are reducing greenhouse gas
emissions and annually saving shippers and their freight carriers millions of dollars in fuel
and related operational costs.
The SmartWay marketing video encourages all organizations that move freight ‐‐retail and
commercial shippers, manufacturers, truck and rail carriers and logistics management
companies ‐‐ to join SmartWay. (video available at
http://www.youtube.com/watch?v=dXqqjVpj1UA)
For more information about SmartWay, go to http://www.epa.gov/smartway
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So, what is sustainable transportation?
In essence, a sustainable transportation system must provide the needs for its users while
protecting the health of the environment and its inhabitants. The system must be available
to all users as a viable form of transportation and influence economic/regional
development. Lastly, the system must reduce greenhouse gas emissions, utilize renewable
resources efficiently, and reduce the impact on the use of land.
This definition was derived in 2001. Unfortunately there is really no way to gauge the
success of a transportation system using these guidelines as they are not specific.
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Perhaps one example of really efficient use of space tying in railroad transportation and
food? This video was recorded in the Bangkok Food Market in Thailand where the train
passes through eight times each day: (1:27)

http://www.youtube.com/watch?v=Lo8xwNaHgBE
Is this a sustainable system?
Why or why not?
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Closer to home, EPA provides the publication Our Built and Natural Environments: A
Technical Review of the Interactions Among Land Use, Transportation, and
Environmental Quality (http://epa.gov/smartgrowth/built.htm) to assist us in our
planning efforts. Note that this is the second edition, 2013.
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This slide sums up the rationale for the whole report:
Patterns of development, transportation infrastructure, and building location and design—
all of these things we call the built environment—directly affect human health and the
natural environment.
But there are indirect effect as well because how we develop influences decisions people
make about how to get around and determines how much people travel.
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You can see this by looking at how metropolitan area size has changed. Essentially all
metropolitan regions have expanded their land area significantly since 1950.
For the 39 largest urbanized areas combined, urbanized area increased 2.5 times faster
than population growth between 1950 and 2010.
In fact, for a number of cities urbanized land area grew even during periods of regional
population decline: Pittsburgh, Milwaukee, Detroit, St. Louis, Cleveland, New York, Chicago,
and Kansas City.
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We can see one effect of this expansion in metropolitan area size by looking at statistics on
developed land.
According to the USDA Natural Resources Inventory, as of 1982, close to 71 million acres of
non‐federal land were developed nationally.
By 2007, the number of acres rose to more than 111 million, a 57 percent increase.
By comparison, over this 25‐year period, the population of the United States increased only
about half as much (30 percent).
Of the newly developed land, nearly half had been forestland and about one quarter had
been cropland.
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Of course another big environmental effect of development is greenhouse gas emissions.
Industrial activity accounts for the largest portion, but it’s followed closely by
transportation.
And together the residential and commercial sectors account for just over a third of total
U.S. greenhouse gas emissions.

26

If we look over time, transportation emissions increased 19 percent between 1990 and
2010.
A 4 percent decline in transportation emissions between 2008 and 2009 is due in part to
decreased economic activity.
As it began to rebound in 2010, transportation emissions increased again by 1 percent.
Emissions from the residential and commercial sectors also increased relatively steadily
between 1990 and 2010: by 25 percent in the commercial sector and 29 percent in the
residential sector.
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Roads, as part of the built environment, also play a role in habitat degradation.
Roads directly destroy habitat but they also fragment habitat which makes finding food,
mates, and breeding sites difficult or even impossible.
Many studies have found that species density tends to increase with distance from roads
because many species simply can’t survive along road edges.
Researchers have tried to define and quantify the zone of land around roads that the road
system directly affects ecologically.
One analysis found that this zone covered 20 percent of the land area in the United States
as of 2000. Another concluded that the figure was as high as 50 percent.
And then beyond habitat degradation there is direct animal mortality.
The Federal Highway Administration estimated that there are 1 to 2 million collisions
between vehicles and large animals a year.
Road mortality is a major cause of death for 21 animals on the federal threatened or
endangered species list.
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Problems related to sprawl are social and economic as well.
Social costs of sprawl include ill effects on the health of individuals resulting from isolation
and reduced opportunities for engaging in safe, human‐powered personal transportation.
Sprawl also has economic costs, from the cost of supplying expensive roadways and other
costs that increase with distance, costs which are usually passed on to households.
Imagining a New Florida, a 56‐minute documentary produced by the Florida Humanities
Council and WPBT2‐TV Miami, looks at how the car‐oriented lifestyle is causing social
isolation, as well as taking a toll on the environment and the pocketbook. It explores how
Floridians might chart a new path towards sustainable growth and a better quality of life.
You may want to watch the segment from 6:15 to 11:00 minutes as it touches on the
suburbs and how they were made possible, namely planning that separated land uses, the
interstate highway system and the automobile.
https://www.youtube.com/watch?v=k1AE0f1aNOQ
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Another effect of impervious surfaces is that they also affect the temperature of
surrounding areas through what is known as the heat island effect.
Most of us know that cities can be as much as 6 to 8 degrees F warmer than outlying areas.
This is due to two complementary forces: dark pavement and roofs absorb and reflect
more of the sun’s heat, while the relative scarcity of trees and other vegetation reduces
shade and cooling through evapotranspiration.
Increased heat is itself a health hazard, as heat stroke can lead to hospitalization and even
death.
In addition, as temperatures rise, more VOCs are emitted from vehicles and the rate of
ozone formation increases.
Use of air conditioning also increases and, along with it, so does air pollution as regional
power plants ramp up production.
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The heat island effect and global climate change affect public health, but there are other
public health impacts from the built environment.
How we build affects the amount of time people spend in their cars and the opportunity,
practicality, and necessity of walking and biking.
These factors can influence overall physical activity levels and therefore the risk of obesity
and chronic disease.
There is a lot of work on the association between the built environment and obesity, but
broad conclusions are hard to reach due to differences across studies. Nevertheless, a 2010
literature review found the evidence was strong enough to conclude that the degree of
land use mix and county‐level measures of sprawl likely affect the incidence of obesity.
Some subpopulations are more affected by obesity and related chronic disease than others.
A possible contributing explanatory factor is the number and quality of recreational
facilities available.
A national analysis showed that as the number of minorities and people of lower
socioeconomic status increases in an area, the number of physical activity and recreational
facilities often decreases.
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Using public transit can help you to save energy and money, and can improve your health.
According to the American Public Transportation Association, transit usage in America
saves 1.4 billion gallons of gasoline annually
(http://www.apta.com/mediacenter/pressreleases/2007/Pages/070109_energy_report.asp
x), or about 3.9 million gallons a day.
Cost‐wise, bus riding also beats driving. For a 10‐mile round‐trip daily commute, the fare is
$1.75 per day, versus the $5.20 spent driving not including costs for a parking permit. So a
week’s travel by bus costs $8.75 versus $26 for driving a car.
Using public transit can also help make your footprint lighter in other ways. One study
found that one‐third of bus riders meet the 30‐minute daily minimum recommendation for
exercise just by walking to and from the transit stop!
In another study, residents of “walkable” neighborhoods weighed 7 pounds less than
people living in more sprawling neighborhoods.
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There are a number of ways to mitigate the environmental effects of development.
We can improve the environmental performance of development by carefully choosing
where we build and how we build. Let’s look at a few of these strategies/concepts. Note
that the EPA publication, Our Built and Natural Environments, contains information on all of
these strategies/concepts.
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Infill development is central to this idea.
A 2006 analysis estimated that California had nearly half a million potential infill parcels
that cover 220,000 acres.
An EPA analysis of residential construction trends supports the idea that many
metropolitan regions can support a significant amount of infill development. Among 20
metropolitan regions, 21 percent of new home construction between 2000 and 2009
occurred in previously developed areas. In some regions, the figure exceeded 60 percent.
Many infill locations have at least the potential for environmental contamination. The
cleanup and redevelopment these sites can bring substantial environmental and health
benefits by allowing safe disposal of environmental contaminants and opportunities to
reuse and recycle construction and demolition debris from buildings.
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Policies that encourage “infill development” or that redevelop underutilized land and
structures lead to more efficient use of existing “infrastructure,” such as roads, schools, and
other public facilities. Infill development revitalizes existing neighborhoods or blighted
areas, saves taxpayer money, and creates proximity of housing, employment, and retail
land uses.
In order to make compact development successful, Florida should work to encourage three
main principles: density, diversity, and design.
Density translates into having enough residents and workers within a reasonable walking
distance of transit stations to generate ridership that is high enough for the public transit
system to be sustainable.
Local communities and neighborhoods must also be diverse. They should be comprised of
different land uses, a mixture of housing types, and a variety of ways for residents and
workers to circulate within the area.
In the design of compact developments, attention must be paid to the physical features of
the site and the way in which it is planned, ensuring that the layout is conducive to walking
and biking in addition to transit ridership.
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Focusing development around transit systems is also beneficial.
We know that transit systems with fast, frequent, and dependable service attracts riders
and can reduce driving along with air pollution and greenhouse gas emissions.
A bus carrying 20 passengers consumes only about one‐third of the energy that would be
needed if each passenger drove a private vehicle.
A study of 17 projects in four areas of the country compared actual vehicle trip rates with
those predicted using the Institute of Transportation Engineers manual, which is often used
to project local traffic and parking impacts. Across the 17 projects, about 47 percent fewer
trips occurred than projected.
A 2008 review of the literature found that people living in developments near transit are
two to five times more likely to use transit for commuting and non‐work trips than other
people living in the same region.
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Transit‐oriented development (TOD) combines planning for housing and public
transportation, often commuter rail. Quite a few TODs are cropping up in the US and
Canada. Some are in process in Florida, including several tied in with SunRail.
TODs contain moderate‐to high‐density areas of development with a mixture of land uses
from residential to commercial and retail in combination with mass transit. The mixture of
land uses makes it possible to carry out daily errands by walking trips or using public
transit. TODs are designed to have the highest concentrations of destinations within one‐
quarter and one‐half mile of a station entrance. These distances represent a 5‐10 minute
walk time, which is about the amount of time most people are willing to walk to a
destination.
Optional discussion question: If there was a new TOD being planned for your community,
would you want to live there?
Note that planning for TOD in Florida requires consideration of transit issues at the system,
corridor and station area scales. Doing so requires interagency coordination and planning at
the city, county, regional or statewide scales, engaging local city or county governments,
transit agencies, Florida DOT, Metropolitan Planning Organizations (MPOs), Regional
Transportation Authorities (RTAs) and Regional Planning Councils (RPCs). In addition to the
issue of scale, planning time horizons differ by the various agencies concerned with transit
as well. While the MPOs may plan for the 20 to 25‐year horizon, transit agencies create
Transit Development Plans (TDPs) which address planning and funding issues for a 10‐year
planning horizon. Integrated planning suggests the need to bridge these planning horizon
gaps.
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Shifting now from where we build to how we build…
The density of people in a community is a good indicator of how much people will drive
and how much they will get around by foot or by bike.
Although the size of the effect is uncertain, in general, the greater the population density of
an area, the less the area’s residents tend to drive.
The most recent reviews note that high residential and employment density are most
strongly associated with reduced driving when coupled with other factors such as mixed
land uses and public transit service.
In fact, density is strongly correlated with many of the characteristics that make driving
long distances unnecessary and make other forms of transportation appealing alternatives.
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Portland, Oregon, has achieved many of the ideals of compact growth combined with
farmland preservation. Among its secrets to success:
•

Political will, resulting in cooperation among counties and cities to establish and
maintain a regional growth boundary.

•

Investment in mass transportation including a downtown electric streetcar, light rail,
buses, and safe paths for bicycles and pedestrians.

•

A strong agricultural sector to keep farmlands viable.

In the map, light yellow shows the areas within the urban growth boundary, brown shows
urban reserves, which are areas that will come up first for future consideration of urban
expansion, and green shows rural reserves—areas that will be excluded from urban growth
for the next 50 years.
Urban and rural reserves: http://www.oregonmetro.gov/urban‐and‐rural‐reserves Map:
http://www.oregonmetro.gov/sites/default/files/regionalreserves041714.pdf
What is an urban growth boundary?
The urban growth boundary is one of the tools used to protect farms and forests from
urban sprawl and to promote the efficient use of land, public facilities and services inside
the boundary. Many Florida cities have these, including Miami.
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Several studies have considered the link between density, driving, and air pollution.
One study estimated the carbon dioxide emissions of 100 of the largest metropolitan
regions of the United States. Per capita emissions varied considerably across regions. The
highest emitting region (Bakersfield, California) emitted almost 2.5 times as much carbon
dioxide per resident as the lowest‐emitting region (New York City).
A study of 45 of the largest metropolitan regions over 13 years found a positive correlation
between how sprawling the region is and both emissions of ozone precursors and the
number of high ozone days. The study found that the least compact regions had 60 percent
more high ozone days than the most compact regions.
A 2008 meta‐analysis suggested that within a region, compact development in combination
with other strategies, such as increasing land use mix and ensuring that destinations are
easily accessible from around the region, could reduce VMT significantly, by as much as 20
to 40 percent.
Nationally, total VMT could be reduced by 10 to 14 percent, leading to a 7 to 10 percent
decline in total U.S. transportation carbon dioxide emissions.
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Mixing land uses is another way to reduce VMT.
Mixed use developments blend commercial, residential, cultural or industrial uses that
provide easy access for pedestrians.
• Putting destinations closer together can minimize travel distances and allow trips to
be made by walking and bicycling rather than by driving.
• Easy walking and biking access to jobs and shopping reduces the need to even own a
car at all.
Researchers studied 239 mixed‐use developments across six U.S. metropolitan regions for
which good household travel data were available. The results showed that on average,
three out of every 10 trips in a mixed‐use development are relatively short and remain
entirely within the development, adding no traffic to surrounding streets.
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An example.
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One of Florida’s premier examples of redevelopment is Baldwin Park, Orlando, where a
former Naval Training Center was converted into a mixed‐use development including
neighborhoods, office, and retail development. The project has been a major public‐private
effort dating back to 1993, when the city was notified that the base would be closed.
The city sponsored workshops for sessions to give input about their preferences for the
project. Citizen feedback indicated a preference for:
• linking the site with surrounding neighborhoods,
• providing public access to lakes,
• using open space to form a network of green throughout the project,
• creating a vibrant main street, and
• dispersing automobile traffic through a gridded street network.
Using these themes, a design team created a plan implementing these ideas through the
use of Traditional Neighborhood Design Principles, also called New Urbanism.
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An aerial design map of the roadways, which leads to the next concept of street
connectivity.
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Another strategy is to make sure streets are well connected.
Many communities contain a hierarchy of dead‐end local streets with strictly residential
uses (like these shown in blue).
They lead to collector streets that have all retail and commercial activity (like these shown
in yellow).
These collector streets lead to highways that connect communities (shown here in red).
Many communities created these kinds of hierarchical street patterns in the belief that they
improve traffic safety because they have wider and straighter streets, fewer intersections,
and lower neighborhood traffic volumes.
However, traffic safety studies don’t support this belief.
For example, an analysis in San Antonio, Texas, found that locating retail and commercial
uses on arterial streets away from residential areas and designing roads to funnel all traffic
through an area on these arterials actually made streets more dangerous.
Studies show that the degree of street connectivity is also associated with the amount of
car use compared to walking and transit use, the number of high‐ozone days per year, and
the amount of nitrogen oxide and VOC emissions.
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There are other aspects of communities design that can make a difference.
A lot of factors can make walking and biking safer and more pleasant. Things like sidewalks,
street trees, and bike parking.
Roads have also been shown to be safest when there are design elements that slow down
traffic.
And street design that incorporates features to capture and filter rainwater can improve
water quality.
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These concepts/strategies rarely exist in isolation. Scenario planning studies are used to
look at the combined effects of several strategies under a range of plausible trends to
project likely future outcomes.
Many regions across the country have conducted scenario‐planning exercises.
A meta‐analysis of those scenarios that considered the impact of land use decisions on
transportation suggested that increasing average regional density by 50 percent, directing
development to infill locations, mixing land uses, and coordinating transportation
investments could reduce VMT 17 percent below current trends between 2007 and 2050.
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Federal Highway Administration (FHWA) proven countermeasures to make the roadways
safer for bicyclists and pedestrians.
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Federal Highway Administration (FHWA) proven countermeasures to make the roadways
safer for bicyclists and pedestrians, continued. The following few slides depict a few of
these.
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Changing the definition to represent the type of built environment.
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The idea is to make people slow down – by the presences of trees, parking on the street…
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…buildings at the street. Small blocks linked together…
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Create safe places for pedestrians to cross.

58

Visual cues.
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Visual cues.
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The recording of a webinar Planning for Complete Streets in Florida 11‐12‐2014 (1:35:18) is
available at https://www.youtube.com/watch?v=esDUK6UMzRc
Source: 1000 Friends of Florida (hint – skip over the intro materials and go to the first
presentation)
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The use of green pathways help reduce the urban heat island effect, serves as public green
space, provides permeable surface for storm water to infiltrate, and reduces pollution.
Photo: Urban Green Girl, http://www.urbangreengirl.com/2009/01/28/europes‐grass‐
lined‐railways‐provide‐beautiful‐solution‐to‐rising‐city‐temperatures/
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These diesel/electric powered railways can efficiently transport people long distances while
reducing greenhouse gas (GHG) emissions.
Photo: http://commons.wikimedia.org/wiki/File%3ATaiwan‐HighSpeedRail‐700T‐testrun‐
2006‐0624.jpg
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Buses are powered by liquid natural gas, compressed natural gas, and electric/gas hybrid
technology. One liquid natural gas bus can eliminate the smog/soot of 25 passenger cars
and reduces CO2 emissions by almost 20 percent below gas powered vehicles.
Photo: Mariordo Mario Roberto Duran Ortiz, Wikimedia Commons,
http://en.wikipedia.org/wiki/File:Metrobus_powered_with_CNG_5198_DCA_03_2009.jpg
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These buses run on B20 biodiesel, which is a mixture of 80 percent diesel fuel and 20
percent biofuel made from animal fat/vegetable oils. This “partially renewable” technology
emits 6,000 tons less carbon monoxide and gets 5 to 10 percent more miles per gallon than
regular diesel.
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The Rails to Trails program converts degraded railroad infrastructure into paved bike
paths—although the railways are still owned by the railroad companies, and can be
converted back into railways if needed in the future.
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The Nice Ride and B‐Cycle programs are bicycle sharing technologies that provide access to
alternative forms of short‐distance transportation. There are many more programs like this
around the world.
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The Green Lane Project is a “Re‐Cycling” initiative that enhances the efficiency of existing
bicycle infrastructure.
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Central Florida developed the SunRail commuter rail system, which operates at lower
speeds, serving Orange, Seminole, Volusia, and Osceola counties. SunRail currently
operates 12 stations, linking DeBary to Sand Lake Road in Orlando.
The train uses steel‐wheeled technology similar to a traditional train. SunRail trains consist
of 1‐3 cars, in addition to a locomotive, and are able to carry up to 162 passengers per car.
Maximum operating speed is generally between 65‐79 mph.
Check out the commuter savings calculator on their website
http://www.sunrail.com/default.aspx?about/information.htm
Is there a light rail system in your area of the state?
Source: http://www.sunrail.com/
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http://www.telegraph.co.uk/news/worldnews/northamerica/usa/10015096/Solar‐
powered‐plane‐soars‐over‐San‐Francisco.html
(Video is 1:27)
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The MS Turanor PlaneSolar has 93 kWs of solar panels that power two electric motors
which allow the ship to reach 14 knots, and is capable of carrying 200 passengers. It was
the first solar powered ship to circumnavigate the globe in 584 days.
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Consumers should know that the best hybrids deliver emissions reductions and fuel
efficiency at an affordable price without compromising vehicle utility. Many hybrids,
however, are loaded with forced features that inflate the sticker price; knowing which
forced features come with a car may save you money and provide a bargaining tool at the
dealership.
Compare fuel efficiency at http://www.fueleconomy.gov
Find a SmartWay vehicle at http://www.fueleconomy.gov/feg/SmartWay.do
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There is a lot of hype about electric cars and even more excitement/concern about driverless vehicles
(video here: https://www.google.com/search?q=google+self+driving+car+video&ie=UTF‐8&oe=UTF‐
8&hl=en&client=safari) (2:53). Also see the video here about Mcity Test Facility at the University of
Michigan, for testing connected and automated vehicles: http://www.mtc.umich.edu/test‐facility (2:52;
scroll down to the bottom of the page).
Consumer Reports cautions that before jumping into a purchase of an electric or other alternative car, you
should carefully consider:
1. Costs: Depending on your electric rates, you might save money with an electric vehicle. Electricity
costs an average of 11 cents per kilowatt‐hour in the US. At 3 miles per kWh (the average for today’s
EVs), that’s 4 cents a mile. If gas costs $2.80 a gallon, a car that gets good fuel economy of 30 mpg
would cost about 9 cents a mile, taking out other costs such as insurance and maintenance.
Depending on your rates, you might come out ahead plugging in versus gassing up. However, costs for
electricity vary from place to place and for peak and off‐peak use.
2. Convenience: If you purchase an electric car, you will have to charge it. You may need to install a
dedicated outlet, which would raise the overall “cost” of the vehicle, and you will need to buy a
charger. GM and Nissan are setting up special services to help EV buyers assess electrical needs, and
there are some incentives from the federal government and private industry for the first roll‐out of
Volts and Leafs to selected markets.
3. Environmental impact: The main environmental benefit from electric cars is an overall improvement
in efficiency. Electric cars also can use off‐peak electric generating capacity and cut back on the
amount of imported oil used for transportation. But that doesn’t mean these cars are without
emissions—electricity produced at the vast majority of power plants still produces greenhouse gas
emissions.
Source: Consumer Reports, October 2010, pp. 48‐51. “Should you plug in?”
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These “livability principles” provide a set of guidelines for smarter, more sustainable urban
development. They were developed by three major federal agencies: HUD, EPA, and DOT, who
together formed the “Partnership for Sustainable Communities.”
The principles are:
1.

Provide more transportation choices. Develop safe, reliable and economical transportation
choices to decrease household transportation costs, reduce our nation’s dependence on foreign
oil, improve air quality, reduce greenhouse gas emissions and promote public health.

2. Promote equitable, affordable housing. Expand location‐ and energy‐efficient housing choices for
people of all ages, incomes, races and ethnicities to increase mobility and lower the combined cost
of housing and transportation.
3. Enhance economic competitiveness. Improve economic competitiveness through reliable and
timely access to employment centers, educational opportunities, services and other basic needs by
workers as well as expanded business access to markets.
4. Support existing communities. Target funding toward existing communities – through such
strategies as transit‐oriented, mixed‐use development and land recycling – to increase community
revitalization, improve the efficiency of public works investments, and safeguard rural landscapes.
5. Coordinate policies and leverage investment. Align policies and funding to remove barriers to
collaboration, leverage funding and increase the accountability and effectiveness of all levels of
government to plan for future growth, including making smart energy choices such as locally
generated renewable energy.
6. Value communities and neighborhoods. Enhance the unique characteristics of all communities by
investing in healthy, safe and walkable neighborhoods – rural, urban or suburban.
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Curitiba (pronounced “coo‐ree‐tee‐bah”).
Residents of Curitiba were reluctant to use the public bus system even after the city
improved and added capacity to it. So the mayor at the time set out to find out why. He
found that the barrier to ridership dealt with a lack of efficiency – it took too long for
people to board the bus because each time they were forced to pay the transit fare when
they stepped on the bus. This created a line and slowed the system down. So what did
they do?
The city installed glass tubes at each stop that would allow folks to pay prior to getting on
the bus. This greatly improved efficiency and now allows for buses to stop every 60
seconds. And it has been more than successful – the speedy bus system is widely used by
residents and moves as many passengers as the NY subway at the same speed and capacity
– but at a hundredth the cost.
Even with the best of intentions, we need to keep in mind that behavior change is what is
often needed.
This example shows the importance of identifying barriers to change and then finding
creative ways to overcome those barriers.
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What can individuals do about transportation and land use?
As a citizen, you can get involved in the political process to encourage elected officials and
planners to create more livable and vibrant communities. You can encourage development
or re‐development that creates places based on centers and walkability, rather than on
automobile access and parking.
Check out the Partnership for a Healthier America and the Center for Active Design’s video
PHA’s Commitment to Active Design for ideas at
https://www.youtube.com/watch?v=FjhCWP76aU0 (1:35)
Optional Question: Ask the group if anyone has attended a meeting of their jurisdiction’s
planning commission or metropolitan transportation planning organization.
Other questions to ponder about your community:
•
•
•
•

How fast are we growing?
Will regulating growth preserve level of service?
Do we trust our land use plan/code?
Are multimodal options viable?
 Infrastructure
 Density and diversity of land uses
• Demographics, culture, politics, etc.?
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We can exercise options that make a difference in both our transportation and living
patterns, even though we may not be able to make major changes right away.
We can change our transportation habits by starting to think about transportation as
mobility, and by not automatically turning to private auto transportation for every mobility
need. This will require us to plan ahead and also give up some personal freedom, if we
decide to conform our traveling schedule with others in a carpool or to a bus schedule.
We have opportunities to think differently when we are facing a move, and to choose to
locate in an existing urbanized area, or closer to a city center.
Photos: Hummer H3 by IFCAR (Own work) [Public domain], via Wikimedia Commons ‐
http://commons.wikimedia.org/wiki/File%3AHummer‐H3.JPG
TOYOTA FCHV Bus licensed under CC BY‐SA 3.0 via Wikimedia Commons ‐
http://commons.wikimedia.org/wiki/File:TOYOTA_FCHV_Bus.jpg#/media/File:TOYOTA_FCHV_Bus.j
pg
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Many of the tips on this and the following slide are from the Union of Concerned Scientists article “How to
Maximize Your Vehicle’s Fuel Economy”, available at http://www.ucsusa.org/clean_vehicles/smart‐
transportation‐solutions/better‐fuel‐efficiency/how‐to‐maximize‐your.html#.VSgBkJPij2c
You don’t have to buy a new car to improve your vehicle’s fuel efficiency. How you drive and take care of your
vehicle affects its fuel economy and emissions levels. Follow these simple tips to reduce the environmental
impact of your vehicle today.
Drive less. Driving as little as possible is the best way to reduce the environmental impact of your transportation
needs. Link errands, carpool, walk, bike, or use mass transit whenever possible. Choose a place to live that
reduces your need to drive. If your family already has one vehicle, consider trying to meet your travel needs
without buying a second one.
Drive moderately. High‐speed driving and jack‐rabbit starts increase both fuel use and emissions.
Keep your vehicle well tuned. Simple maintenance—such as regular oil changes, air‐filter changes, and spark
plug replacements—will lengthen the life of your vehicle as well as improve fuel economy and minimize
emissions.
Check your tires. Keeping your tires properly inflated and aligned saves fuel by reducing the amount of drag your
engine must overcome. Also, when it’s time to replace your tires, consider getting a set of low rolling resistance
(LRR) tires. Although LRR tires cost slightly more than traditional tire replacements, tires that reduce rolling
resistance by 10 percent can improve gas mileage by one to two percent for most passenger vehicles. For more
on LRR tires, see Consumer Report’s article “Low‐rolling‐resistance tires,” at
http://www.consumerreports.org/cro/2012/12/low‐rolling‐resistance‐tires/index.htm.
Keep track of your fuel economy. A drop in your vehicle's fuel economy can be a sign of engine trouble. Keep
track of your fuel economy by noting the odometer reading and the number of gallons purchased each time you
fill up. To calculate your gas mileage, divide the number of miles traveled between fill‐ups by the number of
gallons purchased.
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Here are some more tips:
Be weight‐conscious. Don’t carry around items you don’t need. For every 100 pounds of
weight in your vehicle, fuel economy decreases by one to two percent. Also, reduce drag by
putting bulky items inside the vehicle or trunk instead of on a roof rack.
Don't let your vehicle idle for more than a minute. During start‐up, your engine burns
extra gasoline. However, letting your engine idle for more than a minute burns more fuel
than turning off the engine and restarting it.
Limit air conditioning, which consumes fuel. At lower speeds, open the windows or
sunroof to stay cool. At higher speeds, use your vehicle’s fan as open windows create drag
that reduces fuel economy.
Park in the shade. Minimize evaporation of fuel and keep your vehicle cooler in the
summer by parking in the shade.
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Most automobiles carry one person and are used for less than one hour per day – this
means the vehicle sits idle for upwards of 23 hours each day. A more economically rational
approach is to participate in a car sharing program that will maximize a car’s usage. [Be
sure that your auto insurance policy covers you and your vehicle if you “rent” your vehicle
to others.]
For more information about the bike sharing program, listed above, see:
http://www.decobike.com/
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As with other efforts toward sustainability, you can cut back on vehicle miles traveled by
putting more time and effort into planning ahead. Remember when you got your chores
done all at once so you could go out and play? Trip chaining is the same idea. Combining
your errands into one trip can mean more time in your life, less traffic congestion, and less
pollution. So keep it up—because it all adds up to cleaner air.
The top 5 tips for Trip Chaining:
1. Develop a list of errands for the week.
2. Think ahead about everything you need to do and get it done all at once. That way, you
won’t need to make a last‐minute trip to the store.
3. Combine errands. Do you need to pick up your dry cleaning today? Why not pick it up
tomorrow when you go grocery shopping? Try combining errands in just one trip.
4. Group your appointments together. For example, if both kids need to go to the dentist,
make it just one trip.
5. Plan the best route and avoid backtracking. There are a number of Internet sites that
can help you plan the shortest most efficient route and avoid needless travel.
http://www.drivelesssavemore.com/pages/trip‐chaining‐top‐5‐tips
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Optional video: The World of Work is Changing (2:32)
https://www.youtube.com/watch?v=ejb63HgT‐s4
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A nice food‐for‐thought video from the Department of Health and Human Services Centers
for Disease Control and Prevention that summarizes many of the strategies included in this
presentation: Healthy Places Video Overview (15:30)
http://www.cdc.gov/healthyplaces/cdc_healthy_community_design_webserver/video_h.ht
m
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