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From the Editors
In a time of continuing fiscal constraint, all levels
of government are struggling to meet the transportation
needs of the public. At the same time, with greater
environmental and social consciousness of the negative
impacts of auto-congested highways, citizens are
demanding more thoughtful infrastructure investments that
unite communities rather than divide them.
Urban planners no longer view mobility as an end
in itself when prioritizing transportation investments.
Instead, the planning profession increasingly measures
transportation outcomes in terms of accessibility. This
approach entails more thoughtful and coordinated land
use planning, engaged stakeholders, and multimodal
transportation investments. Though the current national
economic situation creates challenges in implementation,
practitioners are capitalizing on partnerships, diverse
funding sources, and innovative technologies to deliver
economically efficient, socially just, and environmentally
sustainable transportation options to a broad constituency.
This issue of Carolina Planning explores
transportation in this increasingly complex and fiscally
constrained environment. To introduce our issue, we hear
words of wisdom from one of the most influential political
figures in North Carolina history: Governor James “Jim”
B. Hunt. In our interview with Governor Hunt, he draws
on his 16 years of experience in the governor’s mansion to
comment on the future of transportation in the state with
particular focus on rail investment, highway maintenance,
and economic development.
Patrick McDonough, Jonathan Parker, and William
Reynolds introduce their “Neighborhood Transit
Readiness Scorecard,” which Triangle Transit developed
to assess a proposed regional light rail system. Based on
a recent paper by Ewing and Cervero, their GIS-based
tool reveals how density, diversity, and design in land use
decisions contribute to the success or failure of transit
and neighborhood walkability. Jay Goodwill highlights
the importance of equity in rural transit provision.
With special emphasis on transportation dependent
populations, Goodwill outlines Florida’s leadership in
implementing transit systems in small towns across the
Sunshine State. Monica Bansal discusses the D.C. Metro
Area’s implementation of a regional bus prioritization
system. This cross-jurisdictional initiative demonstrates
the importance of regional coordination, as well as the
emergence of mode-neutral transportation funding.
Each year, Carolina Planning also features the
work of practitioners from across North Carolina. In this
issue, we identified four prominent national trends and
sought writers that could encapsulate them with salient
local examples. Fleming A. El-Amin II, President of the
American Planning Association’s North Carolina chapter,
introduces the piece with his thoughts on the pressing
need for transportation investment in our state. Benjamin
Miller, Tracy Newsome, and Dan Gallagher (Charlotte)
describe the “complete streets” movement sweeping the
country. Adrienne Walters (Wilmington) demonstrates how
planners can prosper from alliances with the public health

community. Ann Hartell (N.C. State University) examines
“context sensitive solutions” and the newfound emphasis
on problem definition and stakeholder engagement at the
early stages of infrastructure projects. Brian Byfield wraps
up with a discussion of the current state of environmental
justice efforts in transportation planning.
Continuing our long-standing tradition of recognizing
exceptional graduate work at UNC-Chapel Hill’s
Department of City and Regional Planning, we publish
excerpts from the Best Master’s Project of 2010. Using
an international protocol, Brian Callaway provides a
comprehensive inventory of greenhouse gas emissions
in the Town of Chapel Hill. We also bring you the latest
campus news in our annual Student Connection piece
and provide three student-contributed book reviews. To
wrap up, we hear from one of our distinguished faculty,
Noreen McDonald, as she offers her thoughts on how
North Carolina can improve its multi-modal transportation
networks through more municipal control over roads
within local jurisdictions.
We hope that you take away something insightful and
relevant to your work from this issue. Thank you for your
readership and continued support of Carolina Planning.
Editors: Brika Eklund and David Daddio
Carolina Planning welcomes your comments,
suggestions, and submissions. Please contact us
at carolinaplanning@unc.edu. Also, visit our new
website at http://planning.unc.edu/cpj.
Carolina Planning is published with generous financial
support from the John A. Parker Trust Fund, the
Department of City and Regional Planning at UNCChapel Hill, and the North Carolina Chapter of the
American Planning Association.

Cover photo by Brika Eklund. Image taken in Raleigh,
N.C. along Hillsborough Street, the site of a major
complete streets reconfiguration completed in 2010.
Printed by UNC Printing Services © 2011 UNC-Chapel
Hill Department of City and Regional Planning. All
rights reserved.
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An Interview with Governor James B. Hunt Jr.
Brika Eklund and David Daddio, Carolina Planning Editors

On December 9, 2010, the Carolina Planning Editors sat down with former North Carolina Governor James
“Jim” Baxter Hunt Jr. in his downtown Raleigh office at Womble Carlyle Sandridge & Rice. Governor Hunt,
who continues to be an active voice in state politics, shared experiences from his sixteen years in office and
offered his thoughts on the future of transportation in North Carolina. A condensed and edited transcript from
that conversation follows.
Given North Carolina’s recent federal stimulus grant
of nearly half a billion dollars for high-speed passenger
rail, could you provide a brief history of the concept
and its early beginning in the state?
Back in 1995, down in Charlotte, we put a second
train on the Raleigh-Charlotte [rail] line. The state owns
the trains, and Amtrak runs them for us. I went down to
announce it … I was the first governor who really made
rail transportation a big, big deal [in North Carolina]. I had
to push my DOT people to share my passion because they
were road folks, highway folks, which had been the past in
North Carolina … but I converted them.
[In Charlotte] I announced that I wanted to see us
have a two-hour train from Raleigh to Charlotte … that
was early on in my campaign for a fourth term in 1996
and it was a significant thing that I talked about at every
campaign stop. At that time, the ride was close to four
hours and I said let’s do it in two … But, what I found
out was [the State] didn’t own the whole railroad … We
had a private owner of 25% [of the railroad] and he didn’t
want to sell – the North Carolina Railroad Company. [At
the time] the railroad companies had an interest in freight,
not passengers … they’re beginning to come along a little.
My idea [originally was] ‘let’s get in there and change this
thing right now’ when we ran into the fact that we didn’t
own 25% of the railroad … I had to get that 25%. We had
to be in court, we thought we had it, that didn’t work, we
had to go again. [CPJ: In 1998, the State purchased the
remaining 25% of private shares. NCRR is now a privatelyrun company with voting stocks fully owned by the State].
In any event, [the interest in passenger rail started with]
my idea of two hours from Raleigh to Charlotte and we’ve
been working at it ever since. And we’ll have it down to
two hours in another three to four years.

How about the desires to connect North Carolina to
other states through high-speed passenger rail? What
might this do for economic development in the state?
The Northern Virginia suburbs are there because
they’re next to Washington. It’s easy for the people [who
live there to commute to D.C.] … I worked with all these
governors in Virginia. About half of them are Republicans.
You can see these Republicans promoting all of this
economic development, saying “we caused it” … [The
reality is that] they just happen to be next to Washington.
Now, some of them have done good things, [but] most of
them haven’t.
Brika Eklund received her master’s degree in City and Regional
Planning from UNC-Chapel Hill this past spring. While at
DCRP, she focused in affordable housing finance and policy.
David Daddio is a 2012 master’s candidate in City and Regional
Planning at UNC-Chapel Hill. He previously worked for the
Trust for Public Land and is interested in the nexus between land
use and transportation.
Governor Jim Hunt served as Governor of North Carolina from
1977 to 1985 and again from 1993 to 2001, during which time he
initiated several major transportation projects around the state.
Throughout his time in office and today, Governor Hunt is widely
recognized for his commitment to early childhood education and
to repositioning the state for substantial biotechnology and hightech industry investments, among other achievements. Governor
Hunt is currently a member of the law firm Womble Carlyle
Sandridge & Rice, and he works closely with two institutes that
he founded – the Hunt Institute for Educational Leadership and
Policy (UNC-Chapel Hill) and the Institute for Emerging Issues
(N.C. State University).
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stimulus. But once the economy starts coming
back nicely, we’re gonna be thinking about how
you build your economy, and all this trouble with
driving, and all the complications with it … We
will come back. You know Governor Christie
in New Jersey [who turned back money for the
interstate ARC train tunnel project to Manhattan]
… he might serve two terms because people are
so mad up there … [but] that won’t be the case for
long. [With] positive people with real solutions,
it’ll come back.
Current NCDOT Secretary Gene Conti
mentioned at the recent state meeting of the
American Planning Association that North
Carolina is now the largest state owner of
roads in the nation, recently surpassing Texas.
What do you see as the future of the rail system
across North Carolina compared to roads?
[Rail] should play a major role … roads
and highways will always be the biggest thing in
this state as spread out as we are, and we have
to continue to improve them. But rail has a very
important place, and it is important both for
freight and also for passengers, [even if] it’s not
going to be enormous with regard to passengers.
I had a map one time showing all the railroad
lines coming into Raleigh … must be six or seven
[lines] coming from every direction. I don’t think
Governor Jim Hunt. Image courtesy of the Institute for Emerging Issues.
they’re being used anymore … but we outta find
Photograph taken by Steve Exum.
all of these tracks and preserve those corridors.
People are really beginning to get interested in
Why don’t we make North Carolina a suburb of D.C.?
riding rail into work.
With a three-hour train, you can do it. Talk about economic
So,
my answer to your question, 75% or better of our
development … For us, being that close [to D.C.], with
efforts,
interests,
and commitment is going to be to roads,
all the other great things we have [to offer], that’s a great
highways
and
bridges.
But rail is going to be a significant
thing to be able to say to a company. I’ve recruited more
part
of
it
…
and
we
outta
have light rail around our major
industry to North Carolina than any governor in history
cities
…
We
should
also
have
a good bit coming in from
and maybe more than all of them put together. I know
the
east.
[The
problem
is
that]
there’s this right wing
what [companies] like, what they want, and why they want
group
that
hates
rail
…
of
course
they
hate spending public
to get out of [places like] southern California … Have
money
on
anything.
And
they
fought
light rail here in
you ever been on that freeway between San Jose and San
Raleigh
[in
the
1990s]
…
on
the
talk
shows
you just hear
Francisco? Getting to work time? Awful. I’ve had CEOs
them
fuming
…
Then,
Charlotte
got
it
down
there.
[Now]
tell me: ‘I want out.’
all the Republican leadership down in Charlotte is for light
rail … they proved it works and pays for itself … and then
What do you think the funding implications are of such
they came up here [to Raleigh] and talked to the Chamber
a regional high-speed rail investment?
of Commerce about it and so the Republican leadership in
Well, we have to get another $2 billion to get to
this area started liking it.
Richmond, and I guess Richmond to Washington [D.C.] will
take care of itself. [The funding] has to be one of our big
Do you see any differences in transportation options
pushes … I’d like for North Carolina to be the leader of that.
that the state needs to offer between urban and rural
Now, we have to change Congress back. We got
areas?
Republican governors trying to turn the money back
A lot of our people just live in the country. You know
… but that won’t continue. People are upset now. The
where
I live? I live on a cattle farm. I-95 goes through
economy didn’t come back as quickly as we thought and
my
farm.
You can’t run a bus out there, we’re lucky even
hoped. President Obama is doing something really smart
to
have
school
buses … Now, for the smaller towns, buses
to bring it back, this deal [tax cut extensions for all income
will
be
fine.
For
the countryside, it’s going to have to be
brackets] he’s got with Republicans is really a second
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cars. We may need to pick up disabled people and some of
almost finished that.
the elderly people and help them get around … [but] that’s
In this state, we’ve always had this debate: do we try
not a transportation system … it is for them to get to the
to put the money to open up areas where people don’t have
doctor and grocery store.
a fair chance and they don’t have any good jobs … or do
With our cities, they’re growing, and we should now
you put the money where the people already are and where
be putting in light rail. Charlotte, I think is ready to go
there are more traffic problems? I have a strong feeling for
north. [Raleigh] I don’t know exactly what they’re thinking
both of those. I’ll tell you a story. When I was first elected
about, but light rail should be put here and it should begin to
governor in 1976, took office in January ‘77, we were the
extend out to the Carys and Knightdales and all around as
only state in America that didn’t have its port connected
people need it … people outta have a lot of input
into that, by the way … We need to have a variety
Why don’t we make North Carolina
of approaches, our people outta help design them,
but we need to be able to move relatively quickly
a suburb of D.C.? With a three-hour
and we don’t want to have to spend a lot of time
train, you can do it. Talk about economic
sitting in automobiles … This is a very diverse
state and we should have a diverse system.
development … For us, being that close [to

D.C.], with all the other great things we
[to offer], that’s a great thing to be
able to say to a company.

So, as the state continues to build roads and
improve the infrastructure, what do you see
have
as being some of the financial mechanisms
that can be used in the future to pay for these
improvements?
I think we should continue to have adequate highway
gasoline taxes and other taxes, but I also see public-private
partnerships as increasingly part of the solution. This is in
part because we can’t get but so much from taxes … The
need for people to travel more efficiently, along with the
economic development boost you get from having good
roads, is so important to our economy that we shouldn’t
wait.
I’ll give you an example: the southern beltline around
Raleigh. If we didn’t do that with a toll road, we’d have to
wait twenty or thirty years to build it. By the way, I grew
up hating [tolls] … I now realize we’re going to have to do
it … it’s the smart thing to do. If we go ahead and [build
it now with a toll], not only will it pay for itself over time,
but the economic development that will come around that
southern route will boost the economy of this state; provide
so many more jobs and opportunities for our people. It’s a
smart investment to go ahead and do it by whatever means
we have to … plus, by the way, it’s sort of another way to
tax travelers.
There’s a lot of conversation in the transportation
planning world about how money is funneled from
the federal government to local governments. As you
know, the Governor’s Office and NCDOT have a lot of
say over where transportation money goes in this state.
Are there opportunities for improving the funding
arrangement and what are the economic development
implications?
I think the current system is working pretty well …
[but] there was a time when it didn’t. During my first two
terms, we didn’t have any [Raleigh] beltline … I got the
outer beltline put in. We committed to that during my first
two terms … that’s way back in the late 70s, early 80s.
There was also nothing around Charlotte. We built that,

by the interstate system … I-40 stopped here in Raleigh.
I told my new Secretary of Transportation Tom Bradshaw
to go up to Washington, D.C. and I said ‘Tom, I want you
stay up there every day you need to be there and I want you
to get the funding to extend I-40’ … We did get the money
and then started planning the route down through a very
rural area. The farmers raised hell because we were going
through their prime tobacco fields. We went ahead and got
it planned and then we condemned the land … that’s tough
to do in rural areas. And then we started construction and
we built about the first 22 miles down at that end, paved it
and named it for Michael Jordan.
So, my point to you is this: that’s four or five routes to
the east … Do you know how much money this state gets
from revenues from the beaches every year? ... And those
areas are beginning to be very attractive for retiring. The
next thing you’re going to see are people retiring on the
west of the sounds … you know about the beaches, they’re
just packed. We have kept [the development] low…
we don’t have the big high rises … My point is that we
helped make both the sound and coastal areas attractive for
economic development by building highways down there
and helping people be able to go down there faster, more
efficiently.
The challenge with transportation is it takes so long
to get anything that you have to be able to build that
camaraderie among the political groups over 20
years. What’s the role of political leadership and bipartisanship?
That’s the job of political leaders: to explain to people
at the beginning what our needs are [in the state] … People
need to have some reasonable agreement about that …
then you say ‘alright, what do we need to do to meet those
needs?’ You have to explain to people that it is going to be
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In this state, we’ve always had this debate: do we try to put the
money to open up areas where people don’t have a fair chance and
they don’t have any good jobs … or do you put the money where
the people already are and where there are more traffic problems?
I have a strong feeling for both of those.
a long process … but you have to start, you gotta have the
funding, you gotta make sure that people are reasonably
pleased that the process is going to be fair, that they’re going
to get their needs met to a reasonable degree. And that’s
the job of leadership … to manage expectations instead of
letting people get all frustrated. And then sometimes you
have to show guts and courage to do what’s right, even if
everybody doesn’t understand it and like it.
Any final thoughts you want to convey to the planning
community?
If you want economic growth, jobs, and a good future
for your family, your state and your country, you’ve got to

invest in transportation. You gotta be smart about it. We’ve
gotta be fair about it. And we outta be rational about it.
We outta plan it well. And we outta involve the people in
it. Yeah, they’ll raise hell about this road coming through
[here and] there. I-95 goes right through my farm … and
I didn’t like that, but you’ve got to have it … [Figuring
out transportation] is not the most complicated issue we’re
dealing with by any means, [but] it’s a very important one.
A lot of folks who deal with [transportation issues in the
state] are urban-oriented primarily. Well, I speak for the
people of the country as well as the rest of them. And
we’ve always gotta keep in mind that there are serious
equity and fairness issues across all of North Carolina.

Governor Hunt leads a discussion at the 26th Annual Emerging Issues Forum, February 2011. Image courtesy of the Institute
for Emerging Issues. Photograph taken by Steve Exum.
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Measuring Urbanity One Block at a Time: The
Neighborhood Transit Readiness Scorecard
Patrick McDonough, AICP
Jonathan Parker, P.E., AICP
William Reynolds

This paper outlines a methodology that assesses urbanity in three dimensions (density, diversity, and design)
and creates a combined scorecard that weights each dimension according to its influence on transit usage
and walkability. Using no proprietary methods, this approach can be repeated by any individual or local
government with GIS software and basic internet access. The resulting measurements can be used by
communities to assess what types of investments and regulatory changes are necessary to create more transitand pedestrian-friendly communities.
Introduction: Why Do We Need a Scorecard for
Urbanity?
Heightened environmental awareness, changing
lifestyle preferences, increasing fuel prices and other
issues are causing cities and towns to ask themselves the
same question: “how can we make our community more
attractive to pedestrians and transit users?” Despite the
fact that research on how built environment variables
influence travel behavior is the most studied subject
in urban planning, relatively few tools and methods
exist to help cities and towns determine which of their
neighborhoods already possess numerous attributes that
support walking and transit use, and which neighborhoods
need improvement.
In the Raleigh-Durham-Chapel Hill region, referenced
hereafter by its regional moniker “the Triangle,” the
Triangle Transit Authority (Triangle Transit) is leading a
planning effort for two potential light rail systems linked by
a commuter rail line. The current effort to develop station
area plans is raising the above issues from planners, elected
officials, and citizens alike, providing the impetus for the
Neighborhood Transit Readiness Scorecard (the Scorecard).
With planning for rail stations underway, the
Scorecard emerged as a response to two issues, one general
in nature and the other more specific. At the general level,

Triangle Transit planning staff wanted to develop a tool to
illustrate which neighborhood characteristics best support
rail and bus transit usage within a half-mile radius of
stations. More specifically, as Triangle Transit evaluated
which corridors to advance into detailed analysis, the
Patrick McDonough, AICP, is the Senior Planner at Triangle
Transit. In addition to his work linking long-range planning for
rail and bus services to land use planning activities, McDonough
is a participant in peer review for the Transportation Research
Board and serves on the board of The Village Project, a nonprofit in Orange County, N.C. supporting the development of
compact, walkable, mixed-use communities.
Jonathan Parker, P.E., AICP, is a Transportation Planner at
Triangle Transit. He supports the metropolitan planning process;
assists with travel forecasting and major fixed guideway transit
project development initiatives; and reviews local plans, zoning
codes, and proposed developments in transit station areas.
William Reynolds worked as a Research Assistant for Triangle
Transit in 2009 and executed most of the core analytical tasks in
the Neighborhood Transit Readiness Scorecard project. He is
currently employed by Kimley-Horn in Minneapolis.
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agency utilized the Scorecard to assess station areas in two
different corridors in Durham in order to illustrate which
investment was more likely to succeed.
The objective of the Scorecard project was to generate
an easily replicable land-use evaluation tool to quantify the
transit-readiness and pedestrian-friendliness of a variety
of Triangle region neighborhoods. Building on the ideas
set forth by Ewing and Cervero (2001), the Scorecard’s
methodology relies on metrics to estimate density,
diversity and design in the proposed station areas. In their
most recent paper, Ewing and Cervero (2010) developed a
compelling case for weighting design above both density
and diversity.
By using widely available socioeconomic data for
employment and housing density, free Walkscore data as
a proxy for diversity, and GIS-based sidewalk and street
network data to illustrate design, the technique can be
used in a variety of contexts, from small area planning to
analysis across major metropolitan regions. The Scorecard
is weighted using context-specific density goals and utilizes
a meta-analysis of ten years’ worth of research to establish
the relative importance of each metric. The final product
provides a mechanism to translate raw data into an easy-tounderstand format that can do each of the following:
•
•
•
•

Create meaningful comparisons between stations
areas with quantitative data
Provide assessment maps that easily identify
neighborhood barriers for pedestrian and transit usage
Determine variance in levels of neighborhood
performance in quarter-mile intervals
Be replicated by others with the same tools and
publicly available data

The Importance of Density, Diversity, and Design
While the New Urbanist and Smart Growth movements
have increased the awareness of the importance of TransitOriented Development (TOD), providing residents with
multiple transportation options is not simply a matter of
encouraging development adjacent to transit stops. Many
studies have shown that demand for transit is tied to
three primary and interrelated factors known as the 3Ds:
Density, Diversity, and Design (Ewing and Cervero 2001).
The challenge for practitioners (even those who are
aware of the importance of the 3Ds) is to work within a
community to address questions such as:
•
•
•

Is our community dense enough for bus transit? For
rail transit?
Does the mix of land uses in our community support
and encourage walking? Are some uses that strongly
support walking under-represented?
Given limited funds, which pedestrian improvement
project will support the greatest increase in walking
to a nearby commercial district?

There is a need for a tool that helps address such
questions with greater specificity than general opinion
statements about walkability or density, words that may
mean different things to different stakeholders. The
Scorecard helps stakeholders understand why seemingly
similar neighborhoods can have considerable differences
in pedestrian activity. The tool broadens the discussion
about what type of development pattern complements
transit beyond the “transit = more density” mantra.
Density
Housing and employment densities generate the
primary transit ridership base for any given neighborhood.
While minimum density thresholds should be met in order
to reach reasonable rail transit ridership goals, medium-tohigh employment or housing densities do not automatically
translate into transit ridership.
Density is often highly correlated with the design
of the built environment due to historical development
patterns where downtown central business districts (CBDs)
developed long before private automobiles took over as the
dominant mode of travel.
Perhaps because of this historical correlation between
density and downtown urban cores, residents will often
envision a “dense” neighborhood as a noisy, high-rise,
concrete environment isolated from the countryside. TOD
that relies on effective smart growth strategies, however,
can allow for transit-supportive density while still
accommodating low- to mid-rise buildings, parkland, and
multiple housing choices.
Diversity
A greater diversity of land uses within a neighborhood
provides a powerful motivator to accomplish multiple
trip purposes at once. Diversity of land uses, or the
level of variety in retail, dining, entertainment, and other
daily shopping needs, is largely a measure of the overall
convenience and desirability of the station area. Within
many older communities, existing gridded street systems
often exhibit this high diversity of uses. Twentieth century
suburban design patterns have introduced two other layouts
for retail that generate high diversity: the strip shopping
center and the enclosed or open-air mall, each with ample
parking. Whether it is within a walkable neighborhood
retail core or a regional shopping mall, the ability to
complete multiple errands at once can reduce total trips
through consolidation.
Design
Even with transit-supportive densities and a variety of
uses in a neighborhood, barriers to pedestrian and bicycle
flow will suppress demand. The health of the pedestrian
environment is important because most transit trips begin
and end with walking, and true transit level of service
is influenced by all the modes required to use the transit
system door-to-door. A successful transit station area must
therefore work to minimize barriers to pedestrian flow and
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provide safe and direct access.
These barriers to amenity and transit system access
occur in varying degrees of impedance. Barriers that
exhibit Total Impedance completely restrict pedestrian
movement:
•
•
•
•

Water bodies
Freeway facilities with no grade-separated pedestrian
crossings
Fences, gates, terraces, walls, ditches, or wooded areas
Communities with privately-owned streets

Partial Impedance barriers present some form of
physical limitation that, while surmountable by most
individuals without a disability, discourage pedestrian
activity by restricting direct access:
•
•
•
•
•

Steep grades and stairs
Fragmented street grid with dead ends
Winding, circuitous streets
Wide and heavily congested arterials
Limited sidewalk and crosswalk coverage

Pedestrian Deterrents are often considered
insignificant and therefore ignored, but the cumulative
effect can be quite detrimental:
•
•
•
•

Cracked or overgrown sidewalks
Poorly lit underpasses and other unsafe conditions
Barren natural landscapes or empty lots
Large empty wall faces (such as parking garages or
big box stores)

9

Figure 1 compares two Seattle neighborhoods:
one with dead end streets, winding collector roads, and
large open areas; and the other with a more traditional
neighborhood street grid. The illustration shows the halfmile distance actually experienced by a pedestrian (bolded
streets) from their respective neighborhood centers.
While the network on the right provides convenient
access to the vast majority of buildings contained within
the half-mile radius, the network on the left demonstrates
the crippling effects that barriers and discontinuity can
have on the neighborhood walkshed. A predominantly
fragmented street network with collector streets serving
dead-end local streets, as well as additional physical
impediments such as roads and waterways, severely limit
the number of destinations within a half-mile. In summary,
a higher level of pedestrian-oriented design increases the
actual and perceived ease and/or safety of traveling on foot
and by transit.
Methodology: Measuring the 3Ds
When measured appropriately and taken together,
density, diversity, and design can quantify transit readiness,
identify capital improvement needs, and evaluate TOD
proposals and zoning guidelines. Devised primarily as
a land-use evaluation tool, the Neighborhood Transit
Readiness Scorecard and its metrics do not attempt to
predict transit ridership at any individual station or within
a neighborhood. Instead, the methodology allows for an
objective comparison of station areas based on clearly
defined metrics that have been shown to correlate strongly
with transit demand.

Figure 1: Street design in Woodinville, WA (left) vs. Ballard, WA (right). Bolded streets indicate half-mile walk distance from
neighborhood center. Image courtesy of Urban Design 4 Health.
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Density Measurement Methodology
Density typically refers to either dwelling units per
acre or total jobs per acre. To obtain a single measure
of density that accounts for both kinds of density, it is
necessary to establish an equivalency between jobs and
dwelling units. Using previous studies and measurements
of travel demand elasticities for both employment and
housing density, the 1997 Triangle Transit Authority
Station Area Development Guidelines (SADG) established
3.2 jobs to be roughly equivalent to a single dwelling unit
in terms of trip production. Using this basic relationship,
described hereafter as the Activity Intensity Measure
(AIM), the combined density can be calculated as follows:
AIM = (Dwelling Units + Jobs/3.2)/acre
The calculation was applied to socioeconomic data in
the Triangle Regional Model for the years 2005 and 2035,
which are the horizon years for the region’s adopted long
range transportation plan. After generating a single AIM
score for each Traffic Analysis Zone (TAZ) by analysis
year (current or projected), it is possible to produce a
heat map of intensities for station areas using GIS-based
contour analysis.
Figure 2 illustrates this mapping technique using
projected data for the year 2035 for the UNC-CH Hospital

station area. The map shows high densities concentrated
around UNC-CH and downtown Chapel Hill, with sharp
declines just off the edge of campus and a few streets away
from Franklin Street, Chapel Hill’s primary urban corridor.
Diversity Measurement Methodology
Zoning designations alone provide limited detail
into the actual variety contained within a station area.
Until recently, it has been difficult to quantify diversity.
Walkscore, built on the Google Maps platform, now
provides a readily available tool that can serve as a proxy
for diversity. Starting from a user-defined location,
Walkscore will almost instantaneously measure the
straight line distance to thirteen different categories of
community amenities that can be displayed visually in a
GIS environment. The Walkscore algorithm awards no
points for quantity of amenities within each category and
is therefore primarily intended to quantify the variety of
amenities. The final score (out of 100) indicates that the
location falls within one of five basic categories:
•
•
•
•
•

<25 – Car-Dependent
25-49 – Car-Dependent with a few walkable amenities
50-69 – Somewhat Walkable
70-89 – Very Walkable
>90 – Walker’s Paradise

Figure 2: Heat map of projected year 2035 density for UNC-Chapel Hill station area. Image courtesy of Patrick McDonough.
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Using Walkscore, an average of
approximately ten to fifteen Walkscore points
within a half-mile of any given station would
comprise the final diversity score for that halfmile station region, or around twelve to nineteen
Walkscore points per square mile of interest.
Design Measurement Methodology
Objectively defining design presents
greater challenges than defining density or
diversity due to the sheer number of variables
that contribute to a walkable street network. It is
therefore helpful to start at the most basic level:
what are the characteristics of street networks
that maximize pedestrian access to amenities
in the neighborhood? In short, three factors are
most important to the quality of walkable streets
per square mile: an abundance of intersections,
minimal dead-end streets, and an extensive
sidewalk network measured in total sidewalk Figure 3: Intersection density at Duke Medical Center. Image courtesy of
miles.
Patrick McDonough.
Using downtown Raleigh’s 450-foot
series of development intensity “tiers” outlined in Triangle
intersection spacing as an example, one can
Transit’s SADG, the minimum density thresholds, by tier,
count intersection quantities and sidewalk miles contained
are divided into dwelling units per acre (DU/acre) ranges
within a half-mile radius of any particular location
(Triangle Transit Authority 1997):
downtown. The result is roughly 139 intersections and 46
sidewalk miles per square mile. These values indicate a
• Tier 4 – 30 DU/acre
well-connected and pedestrian-friendly environment. The
• Tier 3 – 16 DU/acre
final design score can therefore be calculated as:
• Tier 2 – 11 DU/acre
Design Score = Min [50, 50*(Intersections/mi2 – Dead
Each station area was assigned grades from an “A+”
Ends/mi2)/139] + Min [50, 50*(Sidewalk Miles/mi2)/46]
to “F.” Minimum densities over a half-mile radius were
given a “B” grade (3.0 grade points), with the rest of the
The visual outputs for the design variable will include
grading scale for each tier developed around this baseline.
maps showing all the intersections within a one-mile
For example, for stations considered Tier 3 stations, 22
radius of potential transit stations and also maps sidewalk
DU/acre is an “A,” 16 DU/acre is a “B,” and 10 DU/acre is
coverage. Figure 3 shows the intersection map for the Duke
a “C.” Table 1 provides the entire grading scale, by metric.
Medical Center station. The contrast is evident between
The diversity grading scale, based on Walkscore’s
the higher density of intersections north of the freeway
predefined
categories of walkability, assigns a letter grade
(closer to downtown Durham) and the more suburban
to
each
of
the
five cut-off points. Finally, the design score,
street network of the hospital complex to the southwest of
based
on
an
idealized
concept of design, establishes the
the freeway.
grading scale break points at equivalent spacing assuming
a score of 80 earns an “A.” As an example, in order to
Factor Weighting in the Scorecard
receive at least a “B-” in each individual category, a Tier
With the three metrics defined, the final step is to
3 station would need to have 14 DU/acre, an average
create a single score that can be used to quickly and easily
Walkscore of 63, and an average design score of at least 53.
compare station areas. As discussed previously, improving
diversity of uses, intersection density, and sidewalk density
Assigning Weights to Individual Scores for the 3Ds
are all critical objectives, regardless of the character of the
The final component of the grading system involves
neighborhood. However, it is reasonable for density goals
combining
the individual scores for the three metrics into
to vary based on station area objectives and real estate
one
composite
score. But first we must determine the
market realities. For example, a downtown Raleigh station
relative
weights
of the 3Ds. To do so, we relied on a recent
located in the CBD for a city of 400,000 people should
addition
to
the
literature
by the authors who originally laid
probably be scored differently than a downtown station
out
the
framework
for
the
3Ds. Reid and Ewing (2010)
built in a town of less than 20,000 residents. As such,
generated
weighted
elasticity
values for each metric from
the density grading scale varies with the anticipated longa
collection
of
more
than
200
built
environment and travel
range growth projection for the station area. Based on a
studies that included quantifiable results. In perhaps the
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Density
Grade
Grade
Diversity
Points Tier 4 Tier 3 Tier 2
F
0.00
0.0
0.0
0.0
0
D0.67
3.8
2.0
1.4
17
D
1.00
7.5
4.0
2.8
25
D+
1.33
11.3
6.0
4.1
33
C1.67
15.0
8.0
5.5
42
C
2.00
18.8
10.0
6.9
50
C+
2.33
22.5
12.0
8.3
57
B2.67
26.3
14.0
9.6
63
B
3.00
30.0
16.0
11.0
70
B+
3.33
33.8
18.0
12.4
77
A3.67
37.5
20.0
13.8
83
A
4.00
41.3
22.0
15.1
90
A+
4.33
45.0
24.0
16.5
97

Design

Table 1: Grading Scale by Metric.

most comprehensive assessment of these variables to date,
results indicate a relative weighting of approximately
17%, 29%, and 55% for measures of density, diversity,
and design, respectively. In other words, the design of the
pedestrian network is the single greatest predictor of transit
use of these three metrics.
Using these weighting factors, a final comprehensive
score can be calculated based on the letter grade for each
metric. A station that scores a “B” on both density and
diversity, and a “C” for design would achieve a final letter
grade of “C+,” calculated as:
(0.167)*(3.0) + (0.286)*(3.0) + (0.548)*(2.0) = 2.455 =
“C+”
As a weighted average of multiple metrics using a
pre-defined scoring system, the final grade can be used as
a method of comparing stations within the same tier based
on measures of density, diversity, and design.
Triangle Region Findings
Forty-two station areas or neighborhoods were
defined for the Triangle region version of the Neighborhood
Transit Readiness Scorecard. Each analysis included three
maps, with the score based on statistics collected for the
area within a half-mile of the proposed station location or
neighborhood center.
Primary Finding: The Triangle Scores Better on Diversity
than on Density or Design
The Triangle region, which experienced its most rapid
growth in the late twentieth century, is largely characterized
by an auto-oriented transportation network that serves
mostly separate land uses in a design pattern built on
suburban principles. The overall grade distribution for the

0
13
20
27
33
40
47
53
60
67
73
80
87

Triangle’s Scorecard (shown in Table 2) is consistent
with this reality, where the average grade for density
is roughly a “D+,” the average grade for diversity is
a “C+,” and the average grade for design is a “D+.”
Density Grades
Although there is only one “F” in the density
category (at Raleigh-Durham International Airport),
there are also no “A’s” for density in any of the three
tiers. Only four station areas achieve a “B-,” and
only two of those achieve the recommended density
level for their respective tiers from the SADG by
2035. Overall, nearly 65% of the stations are in the
“D” range for density, unsurprising as stations with
even lower densities were likely weeded out early in
the station selection process.

Diversity Grades
The Triangle region fares better at providing
a variety of retail and entertainment options in the
neighborhoods surrounding potential rail stations.
Almost 80% of the stations analyzed were identified
as “somewhat walkable” by their average Walkscore.
However, while some of these station areas are likely to
become high-quality urban commercial districts, autooriented commercial centers such as strip malls also score
within this range on the diversity metric. Therefore,
Walkscore assigns very similar diversity scores both to
Meadowmont, a New Urbanist development in Chapel
Hill, and to Patterson Place, an auto-oriented complex in
Durham. On the design metric, Meadowmont’s score was
three times that of Patterson Place.
Design Grades
The Triangle presents a very bottom-heavy distribution
on design, the most important of the 3Ds. To be sure, at
least three of the 27 stations that score a “D+” or lower
occupy areas largely untouched by development and are
thus artificially low. Regardless, the distribution is telling
of the overall development patterns in the region. The nine
stations that score a “B-” or better are either universities or
areas connected to historic downtown districts primarily
developed before the automobile era. In other words, no
proposed suburban station area in the region scored higher
than a “C” on the critical measure of design.
Grade
A’s
B’s
C’s
D’s
F’s

Density
0
4
10
27
1

Diversity
6
7
20
7
2

Design
4
5
6
13
14

Overall
Grade
3
2
10
18
9

Table 2: Triangle Region Grade Distribution For All Tiers.
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With these summaries of the grade distributions for
each of the 3Ds completed, the next section of the paper
describes the composite grades for Tier 2 and Tier 3. With
only seven stations/neighborhood centers out of 42 in Tier
4, and most of them being highly developed central city
stations in Raleigh and Durham, the opportunity to explore
policy choices to improve transit usage is much greater for
Tier 2 and Tier 3 station areas.
Tier 2 Stations – Grades and Insights
Table 3 presents the final grades for each metric,
as well as the final weighted grade for the twenty Tier 2
stations identified for this study. Stations described in the
original SADG document were placed in the same tier that
they were assigned to in the 1990s. While we recognize
that community goals and relative market propensities
for development may have changed at some stations,
we retained the original tiers for consistency. Stations
that were not assessed in the SADG were assigned to
tiers based on growth trajectories identified in small area
plans, overlay district regulations, and/or socioeconomic
data. Stations with an asterisk denote locations that were
neither included in the SADG nor in the basemap for the
fixed guideway transit corridor between Chapel Hill and
Durham (which was adopted by the Durham-Chapel Hill-
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Carrboro Metropolitan Planning Organization in 2002).
The three top performing places in this category
are all either historic downtown centers or older city
neighborhoods that existed prior to widespread use of
automobiles. Two relatively recent development projects
in Chapel Hill designed using New Urbanist principles,
Meadowmont and Southern Village, are the only postWorld War II neighborhoods to receive a combined grade
above a “D.” These two neighborhoods outperformed
other suburban contexts with recent development such as
northwest Cary, Highwoods, and west Raleigh primarily
due to their much greater intersection density and better
sidewalk coverage, as well as their mixed-use commercial
districts.
Many of the lowest scoring areas in this tier occupy the
low density region in the center of the Triangle near Glover
Road, McCrimmon Parkway, downtown Morrisville, Park
West Village, and northwest Cary. Intersection density and
sidewalk coverage are very low in this part of the Triangle.
In the case of Glover Road, there is not one single foot of
existing sidewalk within a one-mile radius of the likely rail
platform location.

Tier 3 Stations – Grades and Insights
Table 4 provides the final score for the fifteen Tier 3
stations/neighborhood centers. As would
be expected, the top performing stations
Tier 2 Stations/
Overall
Density Diversity Design
GPA are centered in historic downtown
Neighborhood Centers
Grade
districts and near universities. The
Downtown Apex*
D
B
B
C+
2.7
poorly performing stations mostly consist
Downtown Cary
D+
B+
C+
C+
2.5
of suburban retail centers, defined by
reasonable destination diversity coupled
Alston Avenue
CC+
BC+
2.4
with low density and poor design.
Southern Village*
DC+
CC1.7
Ignoring Carolina North and
Meadowmont
DCC
C1.7
Veridea (proposed mixed-use office park
or campus developments on currently
State Fairgrounds
D+
C+
DD
1.3
undeveloped land), the two lowest
Morreene Rd.
C+
CDD
1.2
performing Tier 3 areas – Triangle
Pickett Rd.
D
C
DD
1.1
Metro Center and North RTP – occupy
East 54
DC
DD
1.0
the center of the Triangle region, similar
to the cluster of low performing Tier 2
West Raleigh
CD+
DD
1.0
stations. Both received a “F” for the
Highwoods
CC+
F
D0.9
design metric, indicating that potential
Gateway
C
C
F
D0.9
transit users would likely be unable to
reach their destination by foot regardless
Park West Village*
D+
CF
D0.7
of density or diversity.
Northwest Cary
DC
F
D0.7
In this tier, the location with
Garrett Rd.
D
CF
F
0.6
perhaps the greatest potential that could
be realized quickly is N.C. Central
McCrimmon Pkwy.*
D
CF
F
0.6
University. With a “B” design grade,
Downtown Morrisville*
DCF
F
0.6
the neighborhood has a well-developed
Leigh Village
C
DF
F
0.5
urban street grid. However, the City of
Glover Rd.*
DDF
F
0.3
Durham’s zoning immediately adjacent
to the university is mostly “Residential
RDU Airport*
F
F
F
F
0.0
Urban 5” or “Residential Suburban
Multifamily.”
Both are single-use
Table 3: Tier 2 Station Grade Distrubution.
districts
that
do
not
permit commercial
Note for all tables: * indicates an area not considered for a station.
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uses, allowing small-scale commercial
uses and moderately increasing density
could greatly increase the pedestrianfriendliness of the neighborhood.
Insights
With the first edition of the
Scorecard complete for the Triangle
region, the following insights will guide
our next steps in developing future
versions of the Scorecard.

Tier 3 Station/
Neighborhood Centers
Downtown Chapel Hill*
N.C. State University
N.C. Central University*
Downtown Carrboro*
Ninth Street
Spring Forest
Friday Center
South Square
New Hope Church
Patterson Place
NERC*
Triangle Metro Center
Carolina North*
North RTP
Veridea*

Density Diversity Design
BC
D
CD+
D
DD+
D+
D+
D+
D+
D
DD-

AB
CAB
B+
CB
B
C
D
C
DDF

BBB
CC
D
CDDDDF
F
F
F

Overall
GPA
Grade
B3.0
C+
2.7
C
2.3
C
2.2
C
2.2
D+
1.7
D+
1.5
D+
1.4
D+
1.4
D
1.2
D0.9
D0.8
F
0.4
F
0.3
F
0.1

Insight 1: Scorecard is a Complement
to, Not Substitute for, Travel Demand
Models
The strength of the Scorecard
in comparison to traditional four-step
travel demand models, or the Federal
Transit Administration’s Aggregate Rail
Ridership Forecast model, is that such
models operate primarily at a regional
scale. In doing so, they often skip over
critical local factors such as station
area accessibility for pedestrians. Still, Table 4: Tier 3 Station Grade Distrubution.
such models are critical in determining
potential ridership based on station
Insight 3: Diversity is the Easiest to Improve Quickly
area densities and the relative attractiveness of regional
The various station area maps generated by the
traffic flows to major employment centers. Therefore,
Scorecard show that businesses seek to agglomerate
the Scorecard is not intended to replace this more inregardless of the urban or suburban context. Planners should
depth modeling approach. It is a complementary tool that
recognize that businesses want to agglomerate, and thus
evaluates current and projected land use scenarios and
find ways to allow variety and agglomeration to increase
identify strengths and weaknesses in the density goals,
in proximity to residences. Changes to design may require
diversity projections, and network connectivity from the
public funding for street improvements and expensive
pedestrian’s point of view. Also, the Scorecard takes a
utility relocations. Adding density to a neighborhood may
more detailed look at the diversity of uses and connectivity
require lengthy and contentious rezoning procedures. On
of the network in order to determine the degree to which
the other hand, adding another retail type to a street with
individual stations are likely to meet, fall short, or exceed
several restaurants can raise the level of destination variety
these ridership projections from the traditional travel
on a block very quickly.
demand models.
Insight 2: Benefits of Good Urban Design are LongLasting
Perhaps the most powerful insight generated by the
Scorecard project is that street networks designed many
decades ago still provide some of the best levels of pedestrian
access in the Triangle region. This is true not only for the
large CBDs but equally so for smaller urban neighborhoods,
such as downtown Cary and Alston Avenue. Neither of
these areas features the large employment densities or the
fast-growing residential populations of downtown Raleigh
or downtown Durham. Newer developments such as
Meadowmont and Southern Village that attempt to mimic
these older street patterns considerably outperformed
their contemporary counterparts built out using more
conventional suburban development patterns. The lesson
for communities here is above all else: “get the streets right
the first time.”

Insight 4: Interface Between New and Old Development
is Key
Often when a new development proposal reaches a
city or town council, requests pour in to shield existing
neighborhoods from the new development activities.
Common responses are fencing, vegetative buffers, or
truncated street networks that separate pedestrians from
activities and necessitate auto trips. The Scorecard reveals
how significantly dead-ends and various impedance
barriers greatly reduce pedestrian mobility.
Communities should work to replace the buffering
mindset of how to separate uses and impacts with an
approach that seeks to maximize the benefits of interface
between neighboring development parcels. These interface
considerations should include traffic calming, safety, and
security considerations as well as aesthetic improvements
that reframe connections as opportunities rather than threats.
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National Comparisons to the Triangle
To place the Triangle Scorecard grades in context,
an analysis was performed on five additional station
sites outside the Triangle region. Care should be
taken when analyzing these results, as grading for any
metropolitan region should ideally be conducted on a
scale appropriate to that area. However, this approach
provides a simple mechanism to envision growth in the
Triangle as measured against other familiar stations.
Ballston and Clarendon are two walkable
stations on the Washington Metrorail’s Orange Line
in Arlington, Virginia. Due to the densities and
diversity of uses in Arlington, both were graded as
Tier 4 stations. Prior to the construction of the Metro,
Arlington, Virginia was largely a suburban, low
density region across the Potomac from Washington
D.C. By concentrating TOD around five stations and
promoting high density, mixed-use growth surrounded
by medium-to-low density residential, the RosslynBallston corridor was transformed into a walkable
urban district comparable to Downtown Raleigh in
terms of transit-readiness.
East/West and Scaleybark are two stations on
Charlotte’s Lynx Blue Line. East/West occupies
an area known as the South End, just south of the
heart of the Charlotte’s business district. Due to its
proximity to downtown and projected growth, East/
West is comparable to a Tier 3 station in the Triangle.
Scaleybark, on the other hand, is located about two
miles southwest of the South End in an area largely
characterized by suburban, single family residential.
As such, it is more aptly defined as a Tier 2 station, and
the trajectory of growth in this region could provide
critical insight for Tier 2 stations in the Triangle.
Northgate in Seattle, Washington, is the only
neighborhood on the list not currently served by rail,
although a light rail station is planned for the area.
Geography

Tier

4
3
2

Downtown Raleigh
Ballston, V.A.
Clarendon, V.A.
East/West, N.C.
Northgate, W.A.
Scaleybark, N.C.

Density
B+
A+
BACC

Table 5: Scorecard Comparisons Outside the Triangle.

Located about seven miles north of Seattle’s CBD, the
area includes a medium to high density commercial
and retail core surrounded by low to medium density
residential, and is most comparable to Tier 3 stations
in the Triangle.
Table 5 provides the final grades for each of the
five non-Triangle stations analyzed, ordered by tier.
Measured against the Triangle’s Tier 4 stations, both
Clarendon and Ballston would finish at the top of the
Scorecard, achieving approximately the same score as
Downtown Raleigh (Core). The transit-friendliness
of both of these station areas is clear to anyone who
visits, and it is certainly encouraging that transit has
been able to facilitate such a dramatic reshaping of a
region in a city only a few hundred miles away.
East/West in Charlotte and Northgate in Seattle
would both score in the top three among Tier 3 stations
in the Triangle on the land-use Scorecard, comparable
to Downtown Chapel Hill and N.C. State University.
Focused primarily around a mall, Northgate can
provide an example for similar but lower-performing
stations in the Triangle, such as Patterson Place
and South Square. It achieves only slightly higher
density levels than these two stations, but improved
connectivity and a greater diversity of uses indicated
the region is currently much more transit-ready.
The final station, Scaleybark, scores lower than
some of the older downtown Tier 2 stations in and
near Raleigh, such as Alston Avenue or Downtown
Cary, but only slightly higher than similar suburban
stations such as Pickett Road or Morreene Road. As
such, the successes and failures in development trends
at Scaleybark can provide a valuable case study; one
that should be followed closely in the coming years
in order to help maximize the potential of comparable
Triangle neighborhoods.
Diversity
AAAB+
B+
C+

Design
A+
A
A+
C+
C+
C-

Overall
Grade
AAABC+
C-

GPA
4.0
4.0
3.9
2.8
2.5
1.9
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Insight 5: Scorecard’s Scale Shows How Individual
Projects Contribute to Urbanity
Much of urban planning analysis around rail transit
occurs at the regional level (i.e. travel demand models) or
at the site level (i.e. an individual development proposal).
The Scorecard excels at placing individual development
proposals into a neighborhood-level context. One local
example of how the Scorecard illustrates the difference
between the impressions and the reality of building transitfriendly development can be found on the south side of
Research Triangle Park at the proposed rail station called
Triangle Metro Center.
Developers have proposed a relatively dense,
vertically mixed-use project with a healthy internal street
grid adjacent to the station. Although the proposal sounds
ideal for increased pedestrian and transit activity, the
Scorecard reveals that while the proposal is certainly an
improvement over the area’s current suburban pattern, at
less than 10% of the acreage in the half-mile radius around
the Triangle Metro Center station, the quality of mixeduse development is not enough. If this station is to be as
successful as other core stations are likely to be, the street
grid pattern established by the development proposal needs
to extend considerably beyond the 40 acre project site to
approximately 200 to 350 acres.
Limitations
When interpreting the Scorecard’s final results, it
is critical to recognize that there are limitations. In the
interest of generating a standardized, easily replicable,
and primarily land use-based grade derived from the 3Ds,
a number of significant variables were excluded from
the analysis. As a result, the transit readiness of some
neighborhoods may be underestimated likely due to one of
the following:
•

•

•

The “Fourth D” is Demand Management: Parking
supply, parking fees, tolling, and employer incentives
for transit use are just a few examples of demand
management strategies that affect transit demand.
Parking management, in particular, is a critical
component with most successful TODs, and these
policies need to be explored in much greater detail on
a station-by-station basis.
The “Fifth D” is Destination Accessibility: Overall
system ridership is tied not only to local accessibility,
but to the total number of regional destinations
(and particularly major destinations) served by a
transit system within a given travel time. All other
characteristics being equal, a station two stops from
the CBD of a central city is more likely to attract
transit riders than one seven stops away.
Existing Data Context for Future Planned Stations
and Growth Areas: The low diversity and design
scores of currently undeveloped stations areas that
are likely to be future growth nodes may understate
their potential and distort their comparison to non-

•

greenfield sites. The design variable could be altered
to include analysis based on proposed street networks,
rather than only existing ones.
Park and Ride Transit Stations: As the Scorecard
focuses heavily on improving pedestrian access
to stations, the variables that make a rail station
successful as a park and ride station are generally
unaddressed by this study. Although currently
unanalyzed, we expect that Scorecard grades for rail
stations with heavy park-and-ride patronage will be
significantly less correlated with actual daily station
ridership than at non park-and-ride stations.

Future Applications
Now that the basic components of the Scorecard tool
have been developed by Triangle Transit, several future
research vectors may expand on the activities outlined
in this article. Applications could include, among other
things, comparisons of neighborhoods (New Urbanist
vs. pre-World War II neighborhoods), effects of nonpublic infrastructure barriers, and testing for significance
correlations between rail station pedestrian ingress and
egress counts to Scorecard variables.
Perhaps the most significant potential application
(which is most likely our next step) is an assessment of
how site plans for proposed developments in a station
area would change the Scorecard results. This would be
followed by an analysis of how site plans could be altered
prior to approval to improve the pedestrian-friendliness of
developments. This item would have direct implications
for light rail station area planning in the Triangle region, as
well as for overall planning for pedestrian improvements
that will benefit transit and non-transit users alike.
In closing, we believe that the Neighborhood Transit
Readiness Scorecard is an exciting new tool for urban
planners. The Scorecard is both quantitatively rigorous and
adaptable to numerous contexts. It broadens the discussion
of how to plan for rail transit or urban redevelopment
beyond simple debates about the “right” amount of density,
and it makes effective comparisons between “less urban”
and “more urban” neighborhoods that can help identify
community projects that will support more pedestrian
activity and transit usage.
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Florida’s Multiple Approaches to Addressing
Rural Mobility
Jay A. Goodwill, P.E., CCTM

The State of Florida presents many challenges to public transportation providers due to its diverse development
patterns and multiple population segments. While the state is commonly thought of as dense and urbanized,
Florida is also significantly influenced by rural communities. Like in other states, rural mobility is especially
challenging for some residents due to longer trips, limited and declining infrastructure, and lack of available
options and resources. Accessible, affordable, and reliable transportation is a critical component to community
inclusion. Having access to community resources is essential to fostering independence and self-sufficiency.
This article provides an overview of the mobility challenges faced by rural Floridians as well as some of
the programs and approaches that the state has undertaken to address this need. Many of the initiatives
highlighted below are Floridian applications of existing federal programs; thus, they can be implemented in
any state to address rural residents’ mobility challenges.
Introduction
The State of Florida presents multiple challenges
to public transportation providers due to its diverse
development patterns and multiple population segments.
As the nation’s fourth largest (18.8 million residents) and
tenth densest state, Florida is commonly thought of as
highly urbanized. The reality is that the Sunshine State has
a significant rural influence. Figure 1 details the counties
defined as “rural” by Florida Statute (381.0406, F.S.) – “an
area with a population density of less than 100 persons per
square mile or an area defined by the U.S. Census as rural.”
Of Florida’s 67 counties, 33 are currently designated
as rural, with most of the remaining 34 counties having
significant non-urbanized areas.
Florida’s rural-urban divide has implications for
transportation providers seeking to offer sufficient public
transit options. The Community Transportation Association
of America states that “more than one-third of America's
population lives outside of urbanized areas. Nearly 40
percent of the country's transit dependent population –
primarily senior citizens, persons with disabilities and
low-income individuals – resides in rural areas.” Rural
residents, and especially those in specific transportation

dependent populations, face extra mobility challenges due
to longer trips, limited and declining infrastructure, and
fewer transportation options.
The current lack of access to timely, dependable
and affordable transportation services across Florida was
addressed in an April 2010 report focused on residents
without automobiles who rely on public transportation
(USF CUTR). The report found that where public
transportation services are available, they often operate
during confined hours and within limited service corridors.
Private services, such as those provided by taxis or other
carriers, often are either too expensive for regular use or
do not provide routine services with handicap-accessible
vehicles. This is particularly true in rural communities,
where additional challenges prevent the implementation of
high-quality, consistent transportation services.
Jay A. Goodwill, P.E.,CCTM, is a Senior Research Associate at
the University of South Florida’s Center for Urban Transportation
Research (CUTR), an organization that administers the state’s
Rural Transit Assistance Program. He has 35 years of experience
in the public transportation sector.
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Identifying Transportation Dependent Populations
Addressing mobility issues in rural communities
requires a unified, inclusive definition of the target
population in order to be effective. The Florida Commission
for the Transportation Disadvantaged (FCTD), an
independent state administrative body (elaborated upon
below), classifies senior citizens, the disabled, and other
transportation dependent residents under the broader
term “Transportation Disadvantaged.” Section 411.202,
Florida Statutes, defines the Transportation Disadvantaged
as persons who are unable to transport themselves or
purchase transportation because of physical or mental
disability, income status, and/or age. These individuals,
therefore, depend upon others to obtain access to health
care, employment, education, shopping, social activities,
or other life-sustaining activities.
Seniors Citizens
The mobility options of senior citizens, an identified
transportation dependent (or transportation disadvantaged)
population, is relevant around the country, but particularly
in Florida. The U.S. Census Bureau projects nationally
that the senior population (age 60+) will double in size to
70 million and represent 20% of the nation’s population
by 2030. Florida, known for its historic attraction to
retirees, is well ahead of the rest of the country with seniors
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already representing 23.6% of the state’s nearly 19 million
residents. By 2030, this segment is expected to exceed one
third (33.4%) of the state’s projected 26 million population.
These observations are particularly important in Florida
due to the dual trends of aging in place and retirement
in rural communities, both of which act to increase the
number of older adults living in the state’s rural areas.
These demographic shifts will have a significant
impact on Florida’s rural and urban transportation
networks in the coming decades. The National Center for
Senior Transportation (NCST) estimates that 600,000 U.S.
residents age 70 and older stop driving each year. With the
current average gaps between death and the end of driving
privileges at approximately 6 years for men and 10 years for
women, significant numbers of seniors face many years of
being unable to transport themselves. Non-driving seniors
tend to make fewer trips than their driving counterparts:
approximately 15% fewer for medical appointments, and
65% fewer trips for social, family, religious and other lifeenhancing purposes. NCST estimates that more than 50%
of non-driving seniors stay at home on any given day due
to lack of mobility options.
Persons with Disabilities
Exclusion from transportation services has serious
implications for persons with disabilities as well. These
individuals are often unable to
participate fully in community
activities because they either lack
retrofitted private vehicles or are
presented with insufficient public
transportation options. The National
Council on Disability (NCD), an
independent federal agency, released
its Progress Report in March 2009
which included special mention of
the challenges faced by the disability
community in rural areas: “The lack
of transportation for people with
disabilities, particularly in rural areas,
has a great human cost – sometimes
even resulting in unnecessary
institutionalization” (emphasis added).
Such institutionalization resulting from
minimal transportation options lead
to individual decisions that result in
isolation, a loss of independence, and
social exclusion that negatively impact
not only the residents themselves, but
the entire community.

Figure 1: Rural counties in Florida. Image courtesy of Jay Goodwill.

The Social Impacts of Transportation
Exclusion
In 2008, NCD released Keeping
Track: National Disability Status and
Program Performance Indicators
that specifically addressed the social
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Program Area
Medical
Employment
Education
Nutrition
Life Sustaining/Other
Totals

Investment

Benefit (rounded)

$128.6 million
$51.5 million
$75.9 million
$50.8 million
$63.8 million
$370.7 million

$1.425 billion
$293.9 million
$444.6 million
$636.4 million
$294.8 million
$3.096 billion

Return on
Payback per
Investment (ROI) Dollar Invested
1108%
$11.08
571%
$5.71
586%
$5.86
1252%
$12.52
462%
$4.62
835%
$8.35

Table 1: Return on Investment of Florida Transportation Disadvantaged Programs. Recreated from the Market Institute’s report
entitled “Florida Transportation Disadvantaged Programs: Return on Investment Study,” page 17.

implications of limited transportation options for persons
with disabilities. This document provides a set of social
indicators that measure the progress of people with
disabilities in key quality of life areas over time, including
employment, education, health status, financial status and
security, leisure and recreation, personal relationships,
and crime and safety. Building upon this report with its
2009 National Disability Policy: A Progress Report, NCD
also gathered public input directly from the disability
community. The distributed survey sought to capture
commentary on the personal challenges of living with
a disability, the success of government programs in
addressing the ongoing needs of persons with disabilities,
and suggestions on how existing funding sources could
be used. Of note, respondents reported that the lack of
transportation restricts their ability to fully participate in all
aspects of community life.
Empirical and anecdotal evidence from throughout
the United States suggests that this sort of isolation leads
to mental and physical health issues, as well as the inability
for people to find and maintain employment, participate
in education and training opportunities, engage socially,
and/or conduct themselves in an independent manner.
Secondary implications include increased health care costs
that may occur when people are unable to maintain healthrelated visits and other quality of life activities as well as
increased reliance on federal and state economic support
programs.
Economic Benefits from Mobility Options
Programs to increase access to transportation options
have important social benefits. In addition, there are
also quantifiable economic benefits when individuals
are given transportation options that enable them to live
independently, including:

•
•
•

Decreased federal and state supplemental support
required for residents who are transportation
disadvantaged
Increased access to training and educational
opportunities
Increased access to jobs and increased likelihood of

•
•

maintaining existing employment
Decreased incidence of and costs associated with
institutionalization
Decreased health care costs due to earlier preventative
appointments and treatments.

In March 2008, the FCTD released the “Florida
Transportation Disadvantaged Programs: Return on
Investment Study” that outlines the return on investment
(ROI) and benefits generated from the relevant programs
funded by the state. As detailed in Table 1, the overall
ROI was 835 percent. Put another way, researchers found
that residents receive $8.35 in benefits for every dollar of
taxpayer money invested.
Programs Used to Enhance Rural Mobility
Recognizing the social and economic benefits of
mobility, the state of Florida has adopted a proactive
agenda aimed at improving transportation options for rural
residents. Florida’s approach is multi-faceted as the existing
programs are not necessarily designed or coordinated
to align with one another. From a public transportation
delivery standpoint, Florida’s system is complex because
of the need to coordinate numerous funding streams of
various federal, state, and local agencies; the existing
differences between provider service hours, coverage,
and the type of services available; and issues related to
provider jurisdiction. These are just a few of the issues
that make it difficult for agencies to implement effective
public transportation in rural communities.
Despite the challenges of coordinating funding and
administration of these services in rural communities,
there are a number of transportation options that may be
available to rural Floridians, including:

•
•
•
•
•

Volunteer driver programs
Paratransit service (traditional door-to-door or
specialized curb-to-curb services)
Public transit and fixed route services
Taxi services
Transportation voucher programs
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The remainder of this article deals with three programs
within Florida’s rural transportation mobility strategy for
residents without access to an automobile that facilitate the
above options in rural communities. These programs run
independently of one another largely as a result of separate
dedicated funding streams:

•
•
•

The Florida Commission for the Transportation
Disadvantaged
FDOT/FTA Grant Programs Assisting Rural
Transportation
Florida Rural Transit Assistance Program (RTAP)

The Florida Commission for the Transportation
Disadvantaged
Overview and History
The Florida Commission for the Transportation
Disadvantaged is mandated by Chapter 427, Florida
Statutes, to oversee the coordination of transportation
disadvantaged (TD) services in the state of Florida.
The Commission mission is “to ensure the availability
of efficient, cost-effective, and quality services for
transportation disadvantaged persons.” The Commission
focuses on coordinating activities that deliver TD
transportation services throughout all 67 counties in the
state.
In 1979, the Florida Legislature created the
Coordinating Council for the Transportation Disadvantaged
as part of the Florida Department of Transportation
(FDOT). The Council was given responsibility for
coordinating TD services; ten years later, the Coordinating
Council was elevated to an independent entity called the
Transportation Disadvantaged Commission with dedicated
funding deposited into a state trust fund. These funds may
be used for administrative activities, to subsidize trips, and
as capital for new transportation services provided for the
TD community. Florida was the first state in the country
to combine a dedicated funding source with independent
commission status.
Statewide Coordination
Coordination of TD services, the key purpose
of the FCTD, is accomplished through a network of
local Commission-approved official planning agencies,
Community Transportation Coordinators (CTCs), local
coordinating boards, and transportation operators. The
official planning agencies are usually metropolitan
planning organizations, county planning units, or regional
planning councils, designated by the Commission. They
are responsible for recommending agencies to serve as
local CTCs. The 49 local CTCs statewide are responsible
for coordinating TD services within their local service
areas (county or multi-county area). They may be a
government entity, a transit agency, private not-for-profit
agency, or a for-profit company. Operationally CTCs may
be a sole source provider or it may broker part or all of
the trips to another transportation operator or provider.

They may negotiate coordination agreements with other
transportation providers; however, they are ultimately
responsible for ensuring that TD transportation services
are delivered locally.
The planning agencies also appoint the staff the Local
Coordinating Boards. Local Coordinating Boards include
representatives appointed by the local official planning
agency to provide assistance and oversight for CTCs. A
local elected official chairs the Board which annually
evaluates the local CTCs and mediates complaints. The
benefits associated with statewide coordination of TD
transportation efforts include to:

•
•
•
•
•
•
•

Improve the safety, welfare and quality of life for the
most vulnerable residents
Reduce expenditures for purchasing agencies and
providers
Improve efficiency and reduce duplication/
fragmentation
Stretch limited tax dollars and improve tax dollar
accountability
Prevent fraud and abuse
Improve local education of community transportation
services
Increase resident participation and local government
support

FDOT/FTA Grant Programs Assisting Rural
Transportation
In addition to the FCTD approach, the Florida
Department of Transportation (FDOT) utilizes federal
and state transportation funding programs that provide
assistance for Florida’s rural transit and planning agencies.
Such USDOT programs are administered through the
Federal Transit Administration (FTA) and the Federal
Highway Administration (FHWA).
The following sections provide information on
four federal funding programs that support rural public
transportation, primarily those funded through FTA and
codified in Chapter 49 of the United States Code (U.S.C.).
Brief information is included on each program’s use in
Florida to specifically address rural mobility concerns.
For more comprehensive information on the structure and
broader use of these programs, see the “Resource Guide for
Transit and Transit – Related Programs” that was prepared
for FDOT by the University of South Florida’s Center for
Urban Transportation Research (CUTR). Information is
also available on FTA’s official website.
Formula Grants for Special Needs for Elderly Individuals
and Individuals with Disabilities Program (49 U.S.C.
Section 5310)
This program provides states with per capita funding
to help private nonprofit groups meet the transportation
needs of seniors and persons with disabilities when existing
services are unavailable or inadequate. Recipients usually
use the funds to purchase transit vehicles, scheduling
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systems, or handicap-supportive retrofit technology. FDOT
receives federal funds and redistributes to each FDOT
district office based on the area’s statewide proportion of
elderly and disabled populations.
Formula Grants for Other than Urbanized Areas (49
U.S.C. Section 5311)
This program specifically supports public
transportation efforts in communities with less than 50,000
residents. In Florida, the per capita funds are allocated
to district offices based on the area’s proportion of nonurbanized population and may be used for capital expenses,
operating assistance, state administration, and project
administration expenses related to providing transportation
services in rural areas. In addition, each state is usually
required to utilize 15% of its annual funding to support
intercity bus services.
Job Access and Reverse Commute Program (JARC) (49
U.S.C. Section 5316)
This program provides formula funding to urbanized
areas of more than 200,000 residents in order to develop
transportation services for welfare recipients and lowincome individuals specifically as they commute to
and from employment. In addition, the program seeks
to develop “reverse commute” transportation routes
between residential urban centers to suburban employment
opportunities. Rural communities of 50,000 to 200,000
residents are eligible to receive JARC Program funds
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through a competitive grant solicitation process. Rural
residents face some of the longest commutes to work.
Thus, this program is critical to expanding employment
opportunities for rural residents in Florida.
Florida recipients use JARC Program funds for capital
and operating costs of equipment, facilities, and associated
capital maintenance items that directly relate to providing
access to employment opportunities and promote reverse
commute routes (such as carpools or vanpools). Agencies
may specifically expend funds to promote transit use by
workers with nontraditional work schedules, the use of
transit vouchers, and the implementation of employerprovided transportation programs.
New Freedom Program (49 U.S.C. Section 5317)
This formula funding program provides funding for
services for persons with disabilities that are developed
beyond those required by the American Disabilities Act.
Forty percent of the funds allocated to states are reserved
for use in rural areas and in urbanized areas of less than
200,000 residents. In Florida, this program is administered
by the FDOT and is focused on urbanized areas under
200,000 residents and rural communities.
Florida Rural Transit Assistance Program (RTAP)
The third program used by Florida to address rural
mobility concerns is the Rural Transit Assistance Program
(RTAP), a federally-developed and funded program (49
U.S.C. 5311(b)(3)) that provides each state (usually

RTAP Training. Transportation planners participate in a training designed to improve rural transit services. Image courtesy of Jay
Goodwill.
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through the state DOTs) with funds to support rural transit
activities in four categories: training, technical assistance,
research, and related support services. States develop their
RTAP activities by identifying and establishing priority
areas of need through the participation of both public and
private rural transit operators.
FDOT utilizes Florida’s federal RTAP allocation to
contract with the CUTR to administer and manage the
Florida RTAP Program and to provide financial support
for the FCTD annual training conference and Florida
RTAP’s annual “Paratransit Roadeo.”
Specifically,
RTAP funds are used to promote the safe and effective
delivery of rural public transportation options through
the efficient use of public and private resources, increase
local capacity through informative training and technical
assistance, and to facilitate peer-to-peer learning through
the development of local networks of transit professionals
in rural communities. To accomplish these goals, FDOT
and CUTR host the following:

•

•

•

Florida RTAP Training Classes: The Florida RTAP
program delivers and coordinates a wide variety of
professional development and instruction training
opportunities. The classes are provided on-line, in
person and at both regional and statewide workshops.
The program’s philosophy is a “train the trainer”
focus directed toward developing local supervisors
and instructors that can use the RTAP resource
information at the local level.
Florida RTAP Bulletin: A quarterly electronic
newsletter is produced by Florida RTAP to highlight
upcoming events and opportunities, highlight new
training programs, providing agency news and
information, and similar information.
Florida RTAP Resource Center: Provides a library of
publications and videos related to rural transportation.
This information is available at no cost to Florida
public transportation providers.

Conclusion
Due to the multiple challenges of Florida public
transportation providers such as diverse development
patterns and population segments, Florida’s strategy for
addressing and enhancing rural mobility requires a multifaceted yet directed approach. Each program directed
toward rural mobility is not necessarily aligned to work
together directly but rather complement each other in a way
that achieves a common goal: providing rural Floridians
with mobility options. The nation is urbanizing at a rapid
pace; however, transportation planners, advocates and
political figures should not ignore the detrimental effects
that limited mobility options have on residents living in
rural communities, especially transportation dependent
populations. We must continue to find innovative ways to
employ federal, state and local funding programs to ensure
that all residents maintain access to community services
that improve their quality of life.
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Bus Priority and Beyond in the Washington
Metropolitan Region
Monica Bansal

On February 17, 2010, the National Capital Region Transportation Planning Board received a $58.8 million
TIGER competitive grant for its planned regional priority bus network. This proposed network encompasses
fourteen priority corridors and includes dedicated lanes, transit signal priority, queue-jump lanes, and a major
regional transit center. This article describes the federal TIGER program, its application in the Washington
metropolitan area, and the broader impacts of USDOT’s new mode-neutral approach to transportation
funding. The TIGER grant program not only enabled implementation of a project that otherwise would have
been difficult to fund via traditional channels, but it also empowered regional-level transportation planning
that has had numerous benefits beyond the priority bus network grant.
Introduction
The National Capital Region Transportation Planning
Board (TPB), the metropolitan planning organization
(MPO) for the Washington region, represents the District
of Columbia, Northern Virginia, and suburban Maryland.
TPB is charged with long-range transportation planning
and air quality conformity assessments necessary for
the region to receive federal transportation aid. Housed
within the Metropolitan Council of Governments (COG),
TPB is able to benefit from collaboration with the COG’s
other regional priority issues such as the environment and
housing.
In September 2009, the TPB applied for federal
stimulus funds through the U.S. Department of
Transportation’s (USDOT) Transportation Investments
Generating Economic Recovery (TIGER) Discretionary
Grants Program. The grant application was submitted to
fund a network of priority bus corridors throughout the
Washington region and a major transit center in Maryland.
The TIGER program was a unique opportunity for the
MPO to apply for major capital funds. The application
was a regional effort with ten project owners: the Virginia,
Maryland, and District of Columbia Departments of
Transportation; the Washington Metropolitan Area Transit
Authority (WMATA); Montgomery and Prince George’s

counties in Maryland; Arlington County and the City of
Alexandria in Virginia; the Potomac and Rappahannock
Transportation Commission; and the Virginia Department
of Rail and Public Transportation.
Given the competitiveness of the program,1 TPB
did not receive its full funding request but was awarded
a substantial grant of $58.8 million. Of this total award,
$26.6 million is dedicated to priority bus treatments in
the District of Columbia, Maryland, and Virginia. These
treatments involve dedicated bus lanes, transit signal
priority (TSP), improved pedestrian access, real-time
passenger information, and enhanced bus stops to increase
ridership and reliability on key transit corridors. Another
$19.9 million is allocated to multimodal improvements
on priority bus corridors that connect northern Virginia
Monica Bansal is an Urban Planner with the USAID Foreign
Service. Prior to this position, she was a Transportation
and Environmental Planner for MWCOG where she helped
manage the environmental components of TPB’s long range
transportation planning process.
The author would like to thank Eric Randall for his contributions
to this piece.

24

to the District of Columbia to improve commuter service
and relieve pressure on the congested Metrorail system.
The remaining $12.3 million will be used to construct a
new multimodal transit center in Prince George’s County
(pictured to the right) to improve safety and intermodal
access in the region’s largest bus transfer area. The station
will eventually connect priority bus corridors and the
Purple Line, a planned 16-mile intra-suburban light rail line
providing circumferential transit service between radial
Metrorail lines and through major development nodes in
suburban Maryland.
What Makes TIGER Unique?
The TIGER program is a competitive, discretionary
grant program administered out of the USDOT Office
of the Secretary. The first round of funding, known as
TIGER I, provided 100% federal capital funding for a
wide array of eligible transportation projects, from ports
to bicycle infrastructure.2 The stated objective of TIGER
I stemmed from the program’s inclusion in the federal
government’s economic stimulus bill: “The objectives
of the American Recovery and Reinvestment Act of
2009 [the Recovery Act] include preserving and creating
jobs and promoting economic recovery, investing in
transportation infrastructure that will provide long-term
economic benefits, and assisting those most affected by
the current economic downturn” (USDOT Tiger Grants
FAQs). While the Recovery Act emphasized job creation,
the criteria for the TIGER program illustrated a broader
set of goals, including three major foci: multimodalism,
projects of national and regional significance, and rapid
implementation. Many of these goals are not reflected
in existing federal funding sources, making the TIGER
program unique amongst USDOT grant programs.
First, multimodalism was a clear focus of the TIGER
program. In keeping with this emphasis, TIGER is
administered out of the USDOT Office of the Secretary,
rather than a specific modal administration. Moreover,
projects from any mode were eligible and those that
strengthened intermodalism via increased movement of
passengers and/or goods between modes were favored.
Among the most interesting elements of the TIGER program
was the requirement of a comprehensive cost-benefit
analysis (CBA), which made possible the comparison of
projects of different scales and modes. TIGER essentially
forced applicants to become familiar with this approach
and pushed the issue of quantifying nontraditional
benefits, such as improved livability and environmental
sustainability. This innovative strategy has possibly set the
foundation for future national-level infrastructure banks or
similar funding mechanisms.
Second, the TIGER program clearly focused on large
projects of national or regional significance. In order to
compete with proposals from around the country for a
relatively small amount of funding, successful projects
had to offer substantial, wide-reaching benefits that far
outweighed project costs. In addition, TIGER was unique
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in its extension of eligibility to all levels of government
including MPOs, which generally do not directly control
major capital funding. These program elements gave
TIGER a metropolitan focus and made TPB uniquely
qualified to lead the region’s application.
Lastly, like other Recovery Act funding, TIGER
prioritized proposals according to how quickly they could
be completed. A two-year implementation period was
specified in the TIGER Final Notice of Funding Availability.
This requirement was a facet of the economic stimulus
objective, but it also limited the type and planning status
of projects that could be considered. Projects requiring
complex and lengthy public consultation or environmental
documentation were not eligible. Major highway and
transit projects typically take, at best, nine years, but more
often 15 to 20 years for design, funding, and construction
(Transportation Research Board 2011).
With all of these objectives in mind, the TIGER
program provided a unique channel for projects that
would not otherwise fit into the currently available federal
funding categories, or would not otherwise be prioritized
under existing formula programs.
A New Capital Project Planning Process Influenced by
TIGER
Given the unique opportunity TIGER provided,
the Washington region created a new planning process
to simultaneously address both regional needs and the
objectives of TIGER. The result was that, regardless of
the ultimate award, the TIGER planning process positively
impacted broader regional transportation planning by
forcing geographic and modal collaboration at the project
development stage. Specifically, the TIGER grant catalyzed
three important changes to the traditional transportation
process:

•

•

•

The accelerated timeline and focus on capital
expenditures led to an unusual focus on bus
improvements, which are often overlooked in longrange planning. TIGER has certainly elevated the
importance of bus planning within the regional
transportation planning discourse.
The multimodal objective of TIGER forced the
elimination of barriers between transit and highway
planners who are not accustomed to working with
one another, thus enabling them to plan together
for improvements critical for more efficient bus
service. With the implementation of TIGER, these
partnerships are continuing and strengthening.
The focus on regional significance and eligibility of
MPOs allowed for truly regional planning, which
in the Washington area spans across two state lines
and District of Columbia. It allowed for a systems
planning approach with multiple corridors and
locations across the region forming one combined
regional network.
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The Takoma/Langley Park Transit Center will serve the busiest non-Metrorail transit area in the Washington Metro Region
(approximately 30,000 riders per day). The project will consolidate bus stops for about a dozen routes that serve the area, facilitating
bus-to-bus transfers and significantly enhancing pedestrian safety. Image courtesy of Eric Randall.

Elevating Priority Bus Transit in Regional Transportation
Planning
First, the TIGER program set forth unique parameters
that to some degree could be met only by a project type
as a flexible and quick-to-implement as bus transit. Prior
to TIGER, there was already a general understanding
amongst planners and politicians that improving bus
transit could have far-reaching benefits for Washington
area residents. These benefits would extend beyond just
bus riders, which represent 39% of the total regional
transit ridership (unlinked trips), or over 650,000 average
weekday boardings (MWCOG 2008). While currently
some may consider buses to be inherently slow or unreliable
beyond redemption, the rise of bus rapid transit (BRT)
internationally is changing perceptions of what bus transit
can look like. That said, many regional bus priorities still
remain unfunded.
After the TIGER funding announcement in 2009
but prior to the submission deadline, TPB hosted a
conference on “Opportunities for Priority Bus Transit
in the Washington Region” in partnership with the
Federal Transit Administration (FTA). The intent of the
conference was to bring together key stakeholders to
develop alternatives and build consensus for prioritizing
bus transit. While the impetus for the conference
developed from TIGER, conference proceedings shed
light on the growing consensus around the issue and the
fact that regional partnerships were critical to a successful
grant application. Indeed, past efforts (including a 2006
bus summit and WMATA’s regional bus plans), as well
as the regional bus priorities outlined by TPB, pointed to

a growing understanding and interest in improving bus
transit to make it a premier service.
Much of this consensus stemmed from the limits of
available funding and an understanding that bus transit
improvements are an economically sustainable means of
improving service. With limited transit funds increasingly
directed towards maintenance or reconstruction, the
reality for most agencies is that even if capital money
were available for capacity expansion, finding funds for
operating new transit services would still be a significant
hurdle. Given that TIGER only provided capital funding
and that local jurisdictions did not have excess operations
funding, it was immediately evident that the focus needed
to be placed on improving existing service and perhaps
even reducing current operations budgets if possible.
In the Washington region, expenditures for operations
and maintenance outweigh system expansion by a ratio of
seven to three (MWCOG 2010). Regardless, increasing
transit capacity is still necessary. Increased congestion is
forecast almost everywhere on both transit and highways.
According to WMATA, some sections of the Metrorail
system are expected to exceed capacity by 2020, while the
entire system will approach capacity by 2030. Similarly,
highway traffic congestion is expected to intensify across
the region by 2030 (NTPB Constrained Long-Range Plan
2010).
The need for increased transit capacity combined
with growing funding limitations led the region to consider
priority bus treatments, which provide the critical benefit of
increasing the capacity of existing service without incurring
additional and perhaps reducing operational expenses.
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Currently, the lack of operational efficiency caused largely
by road congestion has a significant negative impact on
bus transit. Runningway improvements such as dedicated
lanes, transit signal priority, and/or queue jump lanes, for
example, would allow buses to travel faster and increase
frequency and reliability of service without increasing the
number of buses operating. Of course, the benefits of bus
transit priority extend beyond relieving traffic congestion;
as climate change awareness and household transportation
costs increase, so too does the support for affordable,
sustainable transportation options like high quality bus
transit.
Priority bus improvements were already being studied
and moved forward to a certain degree via the WMATA
Priority Corridor Network (PCN). The PCN seeks to:
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1) improve competitiveness of bus transit; 2) support
existing and planned land use and economic development;
and 3) improve efficiency of the transportation system
by focusing improvements on bus operating conditions
and service on the most heavily used routes (VHB, Inc.
2010). WMATA’s PCN strategy is twofold, focusing
on both service and runningway improvements. First,
improvements can create different layers of bus service
that cater to the various market segments within each
corridor, such as limited-stop, express service on top of
local feeder/circulator service, or point-to-point commuter
service. Second, improvements along the bus runningway
can reduce time spent at traffic signals and in congestion,
such as exclusive bus lanes, TSP, or queue jump lanes. By
the time of the TIGER application, WMATA had already

The Washington Metropolitan Area Regional Bus Priority Corridor Network (PCN) will enhance regional transit circulation
through a series of cost-effective improvements to major bus routes designed to integrate with the Metrorail system. Image courtesy
of Eric Randall.
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begun making service improvements along some of the
priority corridors but had not yet begun implementing
needed capital improvements to bus runningways (VHB,
Inc. 2010).

catalyzed. TIGER was unique in allowing MPOs to
apply, making it an experiment for what a directly-funded
metropolitan transportation program could resemble in the
future. The TPB is among the largest MPOs in the country,
but before TIGER had never received substantial capital
funding.3 While the provision of federal capital funding to
MPOs is not in itself a major accomplishment of TIGER,
the program stimulated regional applications in line with
its purpose by allowing MPOs to compete. This was
particularly the case with well-established MPOs like the
TPB, which over decades has become an important forum
for transportation planners from multiple jurisdictions and
multiple modes to cooperate and coordinate.
The importance, and in this case necessity, of
systems-level planning is illustrated clearly with the bus
network. Urban bus travel does not conform to political
boundaries, with almost 20% of bus passengers traveling
between at least two different local jurisdictions (MWCOG
2009). With inter-jurisdictional bus travel, improving
service on one segment without improving critical links to
that segment has limited effectiveness. The bus is either
already late by the time it gets to the improved segment, or
it will lose the enhancement benefits by sitting in traffic. In
order to substantially improve bus reliability and efficiency,
improvements need to be made according to how people
travel—across political boundaries and via connections to
other lines or modes.
Ultimately, it was the unique structure and goals of
the TIGER program that catalyzed the development of a
much needed network of priority bus improvements in
the Washington region. Without the TIGER program,
individual bus priority projects may have been funded, but
it is likely an entire network would not be as far along in
the implementation stage. Rather, traditional development
trajectories would have dictated that each corridor be
pursued as a separate project, with its advancement into a
regional or state plan and eventual implementation subject
to the priorities of the local jurisdiction and/or state.

Extending TIGER’s Focus on Multimodalism into
Project Planning and Development
As a result of TIGER’s emphasis on multimodalism as
an overall programmatic objective, the merging of highway
and transit interests became an important characteristic
of the Washington region’s TIGER planning process.
Possibly the strongest impact of TIGER was that it forced
partnerships between transit and highway planners, in
many cases for the first time. Runningway improvements
are difficult to implement and require physical changes
to property owned by a variety of local governments or
agencies in the region. In turn, the process requires
aligning the interests of many players, such as WMATA,
local transportation staff from more than ten jurisdictions,
and in many cases state DOT staff.
This type of collective planning effort is not a
frequent occurrence largely because of the structure of
federal transportation funding, where capital funding is
split into distinct transit and highway pools. A project
that requires complementary and combined investments
across multiple modes is not easily funded through
traditional funding sources; TIGER provided the necessary
intermodal funding mechanism for regional bus priority
network improvements. The ongoing implementation
of the awarded TIGER project has kept these innovative
partnerships moving forward despite often-disparate
interests and planning methods. These types of partnerships
are critical to identifying smart solutions to persistent
problems, such as bus reliability and speed. For example,
they have extended into the collaborative development
of guidelines for priority bus transit measures, which
were developed through the review bus priority measures
nationwide and are used to provide a regionally consistent
set of standards for implementation.
An Opportunity to Plan Regionally
Third, the TIGER program was a clear opportunity
for the Washington area to plan a network of projects at
the regional level. In fact, the Washington metropolitan
region has not come together to plan and fund a network
since the beginning of the building of Metrorail over thirty
years ago. This lack of coordination is largely because
project planning occurs at the state and local levels, with
projects coming together at the regional level only at much
later stages in the planning process. By stressing regional
significance and partnership between jurisdictions, the
TIGER program provided the impetus to see how individual
projects could be planned to work together in a regional
network across the metropolitan area before progressing
with project development.
Planning in this manner required regional and
deliberate coordination, which the TIGER program

Looking Forward
The TIGER program inspired the Washington
metropolitan region to think creatively about transportation
at a time when budgets and projects were being cut
everywhere. Instead of submitting a list of unrelated and
unfunded proposals, the region partnered together to develop
a unique application for a regional bus priority network
that could create jobs and help achieve environmental and
financial sustainability in a very uncertain climate. Previous
planning efforts had laid the groundwork and vision for a
regional bus network in Washington’s key travel corridors
in the core and inner jurisdictions. The TIGER program
was an opportunity to systematically plan and fund that
vision in a way not previously possible under traditional
funding structures. Furthermore, the development of the
grant application highlighted gaps in the existing regional
planning process that, if filled, could streamline regional
project development for future opportunities. It whetted
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the region’s appetite for future TIGER or other competitive
grant opportunities in the future.
Traditionally, long-range transportation planning
culminates in the development of a financially constrained
long-range transportation plan (CLRP). This requirement
of financial constraint means that projects in the CLRP must
have funding already identified. New grant opportunities
could be used to accelerate those projects that have already
been deemed a priority at the state and local level, but
without a regional unconstrained long-range transportation
plan there is no repository for unfunded priorities that
could be ideal candidates for subsequent TIGER or similar
mode-neutral transportation funding opportunities. This
type of unconstrained priorities planning is done at the
TPB separately for some modes, such as for bicycle and
pedestrian, bus, and freight planning, and is also done by
other agencies and organizations, such as the Northern
Virginia Transportation Authority and WMATA. The
TPB has recently begun examining how unconstrained
multimodal regional priorities planning could be
undertaken. Among the strongest arguments for developing
broad, unfunded regional priorities is to position the region
for subsequent TIGER or TIGER-like funding in the future.
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Endnotes
1
USDOT received 1,400 applications totaling nearly $60
billion in requested funds, but only 51 awards were made
totaling $1.5 billion.
2
TIGER I (known as TIGER throughout this article)
emerged from the Recovery Act in 2009. Its later iteration,
known as TIGER II, is a matching grants program that is
not discussed in this article. This is an innovative model
and more funding rounds are expected in the future, albeit
in altered forms.
3
The TPB does receive Federal Transit Administration
(FTA) Job Access Reverse Commute (JARC) and New
Freedom funding, which provides matched federal funding
for either capital or operating expenses. The total annual
funding for this program is relatively modest, at nearly
$3.8 million.
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Case Studies and Commentary from NCAPA Contributors

Benjamin Miller, Tracy Newsome, and Daniel Gallagher
Adrienne Walters
Ann Hartell
Brian Byfield
With an introduction by Fleming A. El-Amin II
Editors’ Note: Carolina Planning regularly publishes a feature highlighting projects from members of the
North Carolina Chapter of the American Planning Association (NCAPA). This year’s submissions focus
on initiatives and trends that encapsulate larger national movements within the transportation field. From
case studies highlighting complete streets in Charlotte and partnerships with the public health community
in Wilmington, to broader discussions like context sensitive solutions and the renewed concern about the
environmental justice implications of highway infrastructure, these writers provide valuable insight in their
areas of expertise.
Before the mass production of private automobiles in
the early 1900s, many cities throughout the southeastern
United States maintained bustling urban centers with
electric streetcars running along major corridors. North
Carolina was no exception, with more than a dozen cities
and towns across the state acquiring streetcars between
1886 and 1948. In the late 1890s alone, the state’s five
largest cities at the time – Asheville (pop. 10,235), Winston
and Salem (pop. 10,729 combined), Charlotte (pop.
11,557), Raleigh (pop. 12,678), and Wilmington (pop.
20,056) – were the first to implement streetcars. Thriving
central business districts emerged as the primary locations
for working, shopping, and entertainment during the early
1900s, with streetcars serving as an intricate part of the
urban transportation fabric.
The flight from urban centers to the urban fringe
and suburbs that began during the years following World
War II promoted auto-dominated neighborhood designs
throughout many cities. This ultimately had a significant
impact on our transportation infrastructure, urban form
and development patterns as cities and towns expanded
outward. Eventually, streetcars and much of the intercity
passenger rail services were discontinued, and in some
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activities focus on community impacts, social aspects of
transportation, and the transportation decision-making process.
Brian Byfield, AICP, has spent more than ten years conducting
NEPA investigations of proposed surface transportation projects
across five states, predominantly in North Carolina.
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instances rail tracks were paved over to better accommodate
various types of rubber tire motor vehicles.
Since the adoption of the Federal Aid Highway Act in
1956, a majority of federal and state transportation funds
have been devoted to highway planning and construction.
This act facilitated the construction of the Eisenhower
Interstate System, which today consists of nearly 47,000
miles of limited access freeways across the country.
During the 1960s and 1970s, transportation planning was
synonymous with highway planning, but today mobility
enhancements are typically planned with multimodal
transportation considerations in mind.
Transportation Funding and Legislation
The North Carolina Department of Transportation
(NCDOT) was created in 1915 as the State Highway
Commission, and today has evolved into a multi-modal
agency providing a wide range of services to meet the
transportation needs of the state. In recent years, however,
the state’s revenue for transportation infrastructure
improvements have not kept pace with funding demand. To
help address this issue, Governor Beverly Perdue worked
with the N.C. General Assembly to create a mobility fund
as a way to generate more revenue for transportation
projects of statewide and regional significance that help
relieve congestion and enhance mobility across all modes of
transportation. The Mobility Fund is anticipated to generate
$173 million from fiscal year 2011 to fiscal year 2014 and
will appropriate $58 million each fiscal year thereafter.
Re-Emergence of Intercity and Regional Passenger Rail
in North Carolina
In 1998, Mecklenburg County passed a bond
referendum for a one-half cent sales tax to significantly
expand bus transit service and construct a light rail system that
would provide rapid transit service within several congested
corridors throughout the city. The Charlotte LYNX light
rail system opened in 2007 and has been a great success
with higher-than-anticipated daily ridership. In 2009, the
General Assembly passed House Bill 148 Congestion Relief
Intermodal Transport Fund, which provided the authority for
urban counties in the Charlotte metropolitan area, Triangle,
and Triad to levy a sales or use tax (with voter approval) for
the purpose expanding transit services. The bill also granted
authority to other local governments across the state with
options to secure funding to improve and expand transit
service. Comprehensive regional rail studies are currently
underway in the Triangle and Triad.
At the state level, NCDOT is working in collaboration
with FHWA, Virginia DOT, and the Federal Railroad
Administration to design and construct the Southeast High
Speed Rail between Raleigh and Richmond. In 2010, North
Carolina was granted $545 million in federal stimulus
funds for rail enhancements, with the majority of that
obligated for improvements in the Raleigh-to-Charlotte
corridor. Additional federal funds have been requested, but
the current status of heated budget and deficit discussions
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in Washington, D.C. will likely delay, if not preclude, these
funding sources from consideration.
Contributions from NCAPA Authors
Over the last one hundred years, the nation has come
full circle from implementing streetcars and intercity
rail systems, to focusing almost exclusively on planning
and constructing highways, and now today returning to
a much greater focus on accessibility and multimodal
transportation planning. The NCAPA-contributed articles
in this feature discuss these critical components of multimodal transportation planning and implementation, both in
case studies and larger contexts.
Complete Streets — The Charlotte Experience
According to the National Complete Streets
Coalition, “complete streets” are streets that are designed
and operated to enable safe and convenient access and
travel for all users. Complete streets promote multimodal
transport within a given right-of-way whereby motorists,
pedestrians, cyclists, transit users, and mobility-challenged
persons are all safely accommodated. When implemented
properly, complete streets can help spawn economic
development, enhance access and connectivity between
different modes of travel, and increase safety and mobility
for all users.
In North Carolina, the City of Charlotte was the first
major city to adopt a comprehensive complete streets policy.
In their contribution to this feature, Benjamin Miller, Tracy
Newsome, and Dan Gallagher discuss how the Charlotte
City Council adopted the Urban Street Design Guidelines
(USDG), as well as the implementation tool for planning
and designing Charlotte’s complete streets. Their article
provides case examples of implementing complete street
policies in the actual design and construction of several
streets. The authors provide information on the early road
diet projects, details of the framework established with
the USDG, challenges and successes of implementation
throughout the city, and lessons learned.
Bicycle and Pedestrian Investments and Innovative
Partnerships — The Wilmington Experience
With the passage of the comprehensive Bicycle and
Bikeway Act of 1974, North Carolina established the first
state bicycle program in the nation, quickly becoming a
national model. The legislation granted authority for
the N.C. Bicycle Program (now the Division of Bicycle
and Pedestrian Transportation – DBPT) to undertake
comprehensive bicycle planning and programming.
Using planning grants offered through the DBPT, over
100 communities in North Carolina have developed and
adopted bicycle and/or pedestrian plans.
Adrienne Walters (City of Wilmington) presents a
case study on the extensive bicycle and pedestrian plans
in Wilmington and elaborates upon her city’s methods
of leveraging funds to expand bicycle and pedestrian
infrastructure through innovative partnerships with the
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public health community. Walters provides an overview
of Wilmington’s process for goal setting, stakeholder
involvement, cultivating partnerships, and securing
alternative funding sources to complete the River to the
Sea Bikeway system.
Context Sensitive Solutions
Ann Hartell (N.C. State University) discusses the
importance of “context sensitive solutions” (CSS) in
helping ensure that improvements to highways, roadways,
and various transportation facilities are designed in
keeping with the surrounding character of the affected
environment. CSS helps stakeholders involved with
designing and implementing transportation improvements
to understand the landscape, community, valued resources,
and role of all appropriate modes of transportation in each
unique context before developing engineering solutions.
Hartell details the core CSS principles and how federal
and state DOTs utilize CSS to implement projects within
existing constraints.
Environmental Justice
Brian Byfield raises important questions on the
status of environmental justice (EJ) federal- and statelevel monitoring efforts in transportation projects. EJ
is the fair treatment and meaningful involvement of all
people in decision-making processes, regardless of race,
color, national origin, or income. The ultimate goal of EJ
is to establish the same level of protection across resident
populations from environmental and health hazards, as well
as to provide equal access to the decision-making processes
for development, implementation, and enforcement of
environmental laws, regulations, and policies. Byfield
provides a historical perspective on this subject matter
and offers his perspective on environmental justice
issues in North Carolina as they pertain to transportation
infrastructure investments.
Complete Streets in Charlotte: Turning Policy into
Projects
Benjamin Miller, Tracy Newsome, and Daniel Gallagher,
City of Charlotte
Editors’ Note: The annual NCAPA conference will be held
in Charlotte this year. This article highlights some of the
city’s ongoing efforts aimed at improving transportation
options for all residents.
Neighborhood residents had mixed feelings about
East Boulevard, a minor arterial street and important
shopping and dining destination in the heart of the City of
Charlotte’s Dilworth neighborhood. The four- to five-lane
undivided street was seen by some residents as a separating
barrier within the community. Wide crossing distances,
high vehicular speeds, and daily traffic counts of 20,000

31

to 22,000 vehicles created an intimidating environment
for residents trying to cross East Boulevard by foot or
travel by bicycle. The street did not fit the context of
the neighborhood, nor did it accommodate the needs of
walkers, bicyclists, and transit users.
After neighborhood meetings and careful analysis,
the City decided to take on East Boulevard as one of its
earliest “road-diet” projects, with the first phase completed
in 2004. The new cross-section eliminates two motor
vehicle lanes and provides bike lanes, center-turn lanes,
built-in traffic calming, and numerous pedestrian refuges.
While the project was not without controversy, the Mayor
and City Council continued to provide their support
throughout planning and construction. The end product not
only improved conditions for pedestrians and bicyclists,
but also reduced automobile crashes while carrying the
same volume of traffic as before. East Boulevard is now
a successful example of how Charlotte has embraced a
“complete streets” philosophy.
Why Complete Streets?
The City of Charlotte has many streets similar to
East Boulevard – streets that were built or widened in the
post-WWII era when maintaining vehicle ‘throughput’
was the primary consideration. Rather than focus on
traditional road widening, the interest in complete streets
arose from the recognition that Charlotte would need more
creative ways to accommodate growth, support economic
development, and improve access to expanding transit
services. Complete streets provide transportation choices
because they are designed to serve all users rather than just
automobile drivers. As described by the National Complete
Streets Coalition, “pedestrians, bicyclists, motorists and
transit riders of all ages and abilities must be able to safely
move along and across a complete street.”
By the 1990s, the public also began to demand better
streets that were safer, more comfortable for all users,
and fit the urban context in which they were built. For
example, a biannual telephone survey of city residents
routinely finds that roughly 80% of Charlotte residents
believe streets should be designed to accommodate all
users. A visual preference survey conducted in 2004 found
that residents preferred the tree-lined streets of Charlotte’s
historic streetcar suburbs over those built in more recent
subdivisions. In addition, concerns about speeding and
a lack of pedestrian and/or bicycle facilities have been a
recurring theme voiced during neighborhood meetings and
by local advocacy organizations.
This local input complements recent national
studies that show an increasing preference for walkable
communities. A 2007 survey by the National Association
of Realtors and Smart Growth America found nearly 90
percent of respondents believe that “new communities
should be designed so we can walk more and drive
less, and that public transportation should be improved
and accessible” (Smart Growth America 2007). A
Brookings Institution report predicted that, with changing
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such as public sector capital projects, area
planning, public/private sector partnerships,
and private sector development.
The City began implementing its
complete streets philosophy into capital
projects (as best practices) three years
before the USDG became official city
policy. To date, Charlotte has constructed
$88 million worth of complete streets
projects designed using the USDG. One
of the first series of projects was the South
Corridor Infrastructure Program (SCIP),
built in conjunction with the construction
of Charlotte’s first light-rail line in order to
improve access in the station areas. As part
of SCIP, the City modified the Woodlawn/
South Boulevard intersection, through
which 50,000+ vehicles travel daily. The
context warranted improved motor vehicle
capacity while also enhancing pedestrian
and bicycle access to the Woodlawn Station.
In the past, intersection widening
to increase motor vehicle capacity often
resulted in decreased levels of service for
pedestrians and bicyclists. At the improved
Woodlawn/South Boulevard intersection,
the City increased both motor vehicle
capacity and pedestrian and bicycle levels of
service with landscaped medians, pedestrian
refuges, wider sidewalks, planting strips,
and bike lanes.
Streetscape and road-diet projects,
such as the East Boulevard project
discussed earlier, also provide excellent
opportunities for creating complete streets.
Before removing travel lanes to address
speeding problems, improve safety, and
provide better facilities for pedestrians and
bicyclists, Charlotte DOT carefully analyzes
traffic patterns to ensure that the project will
not significantly degrade motor vehicle
travel. The growing number of streetscape,
road-diet, or lane-diet projects has greatly
East Boulevard, Charlotte. Before and after complete streets improvements.
contributed to the over 50 miles of bike
Images courtesy of Charlotte DOT.
lanes now striped within the city.
The City works to ensure that
complete
streets
are
implemented through a broad variety
demographics, mixed-use walkable neighborhoods would
of
city
projects
and
plans.
For example, the City applies
be part of the next real-estate boom (Leinberger and
the
USDG
block
length
and
street-type recommendations
Doherty 2010).
during the area-planning process, as planners work with
the public to identify future street connections to support
Projects on the Ground
the plan. Charlotte has also been careful to ensure that
Charlotte ultimately responded to the community’s
even smaller-scale street-related projects advance the goal
desire for better streets with the development of its Urban
of better streets. For example, sidewalk retrofits, handicapStreet Design Guidelines (USDG). With the adoption of
accessible ramps, and pedestrian countdown timers are
the USDG policy in 2007 and changes to city ordinances in
small but important contributions to creating complete
2010, Charlotte is now able to implement complete streets
streets.
through the full range of activities that affect city streets,
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Charlotte has also created complete streets through
public-private partnerships. For example, the Metropolitan
redevelopment replaced a traditional indoor shopping mall
and surrounding surface parking lots with a 16-acre mixeduse development incorporating national retailers, office
space, and residential condominiums. The scale of the
project provided an opportunity for the City to coordinate
with the developer for transportation network improvements,
including street and bridge construction, complete street
cross-sections, and the daylighting of a creek to help extend
a regional greenway. An internal private street built by the
developer provides additional connectivity. The City also
worked with NCDOT to reconfigure nearby interchange
ramps to better accommodate pedestrians and bicyclists
and tie the Midtown area to Uptown.
While some development projects provide an
opportunity for public-private partnerships, the majority of
land development is affected most directly by the City’s
land development ordinances. Since the early 2000s, the
City has required wider sidewalks and planting strips in
certain pedestrian-focused zoning districts. City staff was
able to achieve appropriate transportation improvements
on conditional rezonings, such as complete street crosssections, on-street parking, or increased connectivity within
and to adjacent parcels. In late 2010, after a review process
with local developers, the City Council formally adopted
changes to Charlotte’s ordinances to further implement
complete streets through private development processes.
Lessons Learned
Charlotte has learned many valuable lessons during
its years of applying complete streets. The lengthy
implementation timeframe was a lesson in itself, as it
illustrates that a change in philosophy can take time.
The Charlotte DOT benefited from strong leadership and
open-minded designers and engineers who were willing to
consider and adapt to a complete streets approach.
Getting projects on the ground is critical to building
community awareness of and support for complete streets.
Through its capital improvement program, Charlotte
established a five-year track record of implementing
complete streets that enhance neighborhoods and provide
transportation mode choices while allaying fears of
increased congestion or negative impacts to property
values.
Achieving development industry acceptance was
also important to the recent adoption of subdivision
ordinance changes. Private sector feedback led to practical
improvements in the proposed ordinance language. One
of the main challenges of writing this ordinance was
providing for appropriate design flexibility while ensuring
that expectations and requirements are consistent and
predictable for all developments.
Implementing complete streets requires that designs
(and designers) must be flexible to fit within existing urban
contexts. A variety of cross-sections and design treatments
are essential, as well as thoughtful processes for applying

them. For example, providing a hardscaped amenity zone
instead of a grass planting strip in areas with frequent
loading or unloading of passengers, or providing dedicated
on-street parking adjacent to apartments but not large lot
single family homes, are relevant design tradeoffs built
into the USDG. Staff also was careful to create subdivision
ordinance language that specified context-based street
design requirements based on the development type.
Finally, it is important to recognize that complete
streets are about providing effective transportation choices
that serve all users, including motorists. For example,
intersection projects can increase capacity while using
designs that improve service for pedestrians and bicyclists.
Likewise, road-diets in some contexts can be an efficient
way to improve service for bicyclists and pedestrians, while
maintaining appropriate levels of service for motorists.
Charlotte’s experience with complete streets is reaping
positive results. The early question of “why complete
streets?” is rarely raised now that these effective practices
have been demonstrated on the ground across the city.
Adopting a complete streets philosophy and implementing
it into all projects, both public and private, that affect
Charlotte’s streets represents a significant step towards
improving the public realm and expanding transportation
choices for all residents.
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Wilmington Achieves Bike-Ped Facility Improvements
via Non-Traditional Partnerships
Adrienne Walters, City of Wilmington
The City of Wilmington, located in New Hanover
County, is defined by the Cape Fear River and the
Atlantic Ocean. This setting lends itself to recreational
opportunities such as surfing, sailing, kayaking, and
skateboarding. Until recently, however, bicycling safely
around Wilmington proved to be quite a challenge. While
Wilmington still has a long way to go, the City is taking
a step in the right direction with two evolving bikeways:
the River to the Sea Bikeway and the Cross-City Trail.
This article focuses on the River to the Sea Bikeway (the
Bikeway), an 11-mile on- and off-road bicycle route that
runs from downtown Wilmington to Wrightsville Beach.
The Bikeway is comprised of multiple segments that fit
together and adapt to the specific urban context – congested
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roadway, sidewalk, park-like setting – in which they are
found. Successfully linking downtown Wilmington would
have not been possible without community input and a
unique partnership between transportation agencies, the
public health community, and other private and non-profit
organizations.
Soliciting Community Input
The Cape Fear Commutes 2035 Committee, which
manages the long-term transportation plan for the
Wilmington-area Metropolitan Planning Organization
(WMPO), worked hard to develop a survey for area
residents from January to March 2009. The purpose of this
survey was to ascertain the community’s transportation
needs and values, solicit new ideas for transportation
projects, and gauge public opinion regarding alternative
funding sources for such projects.
The responses from community members regarding
bicycle and pedestrian facilities were overwhelmingly
positive. When asked how the City could encourage people
to bicycle more often, 71.9% of respondents wanted more
off-road multi-use paths constructed, while 68.6% wanted
more on-road bicycle lanes and 46.1% wanted better
information about existing safe and comfortable bicycle
lanes. When asked how the City could encourage more
walking, 81.3% of respondents wanted more sidewalks
and multi-use paths constructed, 62.5% wanted safety

NCAPA

improvements of roadway crossings, and 58% wanted
improved connections between nearby homes, stores, and
offices. Also, 40% of respondents who make less than
10% of their trips by bicycle reported a preference to cycle
more often.
Partnerships Make the Bikeway Happen
To respond to these community desires, multiple
partnerships were created between public, non-profit,
and private organizations and agencies throughout the
Wilmington region. The City’s Transportation Division,
the lead agency in constructing the Bikeway and CrossCity Trail, partnered with public agencies including the
Obesity Prevention Initiative at the University of North
Carolina Wilmington (UNCW), the County’s health
department and parks and gardens department, the WMPO,
the public transportation authority, and two neighborhood
organizations: The Residents of Old Wilmington and the
Bottom Neighborhood Association. Non-profit partners
included Cape Fear Cyclists (the local cycling group),
several committees dedicated to facility improvement, and
healthy eating and lifestyle activist groups. In addition,
partnerships were formed with local bicycle shops
including Two Wheeler Dealer, Bike Cycles, Long Leaf
Cycles, and Try Sports.
These groups worked together to form a coalition to
address bike-ped issues in Wilmington. The development

Community Bike Day in Wilmington. Residents enjoy the city’s bike/ped infrastructure along the River to the Sea Bikeway.
Image courtesy of Adrienne Walters.
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of this unique partnership began with a $60,000 Fit
Community grant provided to Wilmington by the N.C.
Health and Wellness Trust Fund in 2009. With this
funding, the City constructed North Carolina’s first bicycle
boulevard along the Ann Street corridor that connects
historic neighborhoods to two schools, two fitness centers,
Robert Strange Park, Martin Luther King Jr. Recreation
Center, downtown Wilmington, and the Riverfront
Farmers’ Market. The Ann Street corridor completes the
River to the Sea Bikeway within historic Wilmington.
The bicycle boulevard concept, which originated in
Berkeley, California, is a strategy whereby bicycles are
given priority over motor vehicles on an existing roadway
corridor. The bicycle boulevard strategy involves improved
infrastructure such as curb extensions, alley resurfacing,
high-visibility crosswalks, pavement markings, and
wayfinding signage. Internal policy changes are also
required and include changes to City’s Traffic Engineering
and Streets Division’s protocols to give priority to bicycles
along the selected corridor.
The Ann Street corridor was originally identified
during public meetings conducted by the City’s
Neighborhood Traffic Management Program in late 2008
as part of an area traffic-calming study. During these
meetings, residents expressed desires for a safer bicycle
route between their neighborhoods and downtown,
especially to attend regular events including the Riverfront
Farmers’ Market and the Downtown at Sundown Concert
Series. Following the residents’ survey responses from
2009, the Ann Street corridor was chosen as the most
viable location for the downtown portion of the River to
the Sea Bikeway.
The Fit Community Task Force included many of
the City’s new partners and successfully promoted to
raise awareness of Wilmington’s new and existing bicycle
and pedestrian facilities. Following construction of the
Ann Street bicycle boulevard, the partnership held four
events that included free bicycle safety instruction to
children and adults, free health screenings, and substantial
programming efforts. The partnership also hosted six group
rides along the Ann Street Bicycle Boulevard. Overall, the
partnership was able to provide bicycle safety instruction
to approximately 150 people and about 100 people joined
the group rides.
The partnership has helped leverage additional
funding sources in order to improve and expand the River
to the Sea Bikeway. For example, the New Hanover
County Health Department, working with the UNCW
Obesity Prevention Initiative and the City’s Transportation
Division, applied for and received funding from the N.C.
Department of Health and Human Services (NCDHHS)
through the Eat Smart, Move More N.C. Community Grant
Program. Along with establishing community gardens and
providing bicycle safety training, this $20,000 grant will
help fund a multi-use path that extends the Ann Street
Bicycle Boulevard east towards Wrightsville Beach.
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Local Resident Participates in Youth Bike Program. Image
courtesy of Adrienne Walters.

Additional Work of the Bike-Ped Partnerships
In addition to the Bikeway funding, four additional
partnerships promote improved bicycle and pedestrian
facilities in Wilmington: FedEx Safe Kids Walk This
Way, Physical Activity in the Built Environment, Bicycle
Friendly Community from the League of American
Bicyclists, and Fit Community Designation for New
Hanover County.
The Eat Smart, Move More N.C. Task Force partnered
with the Safe Kids Cape Fear Coordinator and applied for
and received the FedEx Safe Kids Walk This Way grant.
This $25,000 grant will fund intersection improvements
along a highly-traveled pedestrian corridor that connects
several community centers, schools, parks and transit stops
with large low-income housing communities. The goal of
this partnership is to improve pedestrian connections to
the Bikeway through enhanced crossings and innovative
signal timing.
The partnership also collaborated to apply for
the Physical Activity in the Built Environment Policy
Initiative grant. NCDHHS awarded the City of Wilmington
$24,999 in grant funding from the American Recovery
and Reinvestment Act (ARRA) to reconcile policy
conflicts between state and local levels of government.
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The majority of this funding is designated for salary for
the project coordinator who will be identifying barriers to
the implementation of built environment policy, attending
Health Impact Assessment and advocacy training sessions,
and advocating for state policy change to promote healthy
environments and active lifestyles in North Carolina
communities. This task force consists of transportation
planners, the Obesity Prevention Initiative coordinator,
the Health Promotion Supervisor, and a health economist.
The award was made by the Centers for Disease Control
and Prevention as part of the “State Supplemental Funding
for Healthy Communities, Tobacco Control, Diabetes
Prevention and Control, and Behavioral Risk Factor
Surveillance System.”
We hope that Wilmington’s unique partnerships
will serve as models to other municipalities across North
Carolina. The transportation division has found it very
beneficial to partner with local public health officials
because we share common goals and objectives. Having
the right people at the table facilitates communication and
is key to any successful initiative. The people involved are
motivated to think outside of the box and seek innovative
funding opportunities. Staying focused on shared interests
helps Wilmington provide safe and accessible bicycle
and pedestrian facilities to the public health benefit of all
residents.
The author would like to thank the following people for
their support in this project: Joshuah Mello, Tamlyn
Shields, Amy Cook, and Kim Budde.
Linking Mobility and Context in North Carolina
Ann Hartell, N.C. State University
Context Sensitive Solutions (CSS) is a principledriven, consensus-based approach to planning, designing,
building, maintaining and operating transportation
facilities and programs. CSS promotes interdisciplinary
collaboration, meaningful engagement of stakeholders and
communities, and transportation solutions that balance
vehicle mobility within a community and environmental
context. CSS encourages the careful, deliberate
consideration of community values and goals, the
various functions and activities of residents, and sensitive
ecosystems and habitats.
CSS is rooted in the National Environmental Policy
Act (NEPA), which passed in 1969. NEPA requires
that the planning processes for federally funded projects
incorporate documentation and evaluation of anticipated
impacts to communities and the natural environment. CSS
was formally articulated in 1998 at the “Thinking Beyond
the Pavement” workshop convened by the Maryland
Department of Transportation (then the Maryland State
Highway Administration). The participants established a
set of principles to guide transportation decision makers
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towards a more inclusive and flexible approach to roadway
design and highway project development.
In the intervening years, these principles were refined
to a set of ‘core principles’ (see text box to the right).
Recognizing the value of CSS, the Federal Highway
Administration (FHWA) currently promotes the application
of these principles and supports CSS as a national policy
initiative. The principles address transportation outcomes
(project design, facility operations, etc.) and processes
(stakeholder engagement, design development, etc.) – both
what transportation agencies do and how they do it.
CSS originally focused on roadway design (thus
Context Sensitive Design is the name some state DOTs
use for the approach), but now transportation agencies
increasingly recognize that the principles are relevant for
long-range planning activities and internal institutional
processes. With this expansion, CSS offers a critical role
in transportation decisionmaking for planners, who are
uniquely qualified to understand contexts, apply ‘soft skills’
for facilitation and communication to build consensus
among stakeholders, work towards internal process
improvement, and critically evaluate the implications,
intended or not, of a range of alternatives.
The CSS core principles represent a fundamentally
different approach from the ‘interstate era’ of state DOTs,
where the goal was to build hundreds of miles of highcapacity roadways. Effectively accomplishing this goal
meant a factory-style approach organized around the tasks
and functional areas within a DOT. Planning staff generate
the conceptual description and the general location,
whereby design staff then define roadway dimensions,
right-of-way requirements, and pavement and landscaping
specifications. Concurrently, the project undergoes the
applicable environmental reviews (e.g. water quality,
environmental justice, endangered species impacts),
which may or may not result in legal action to halt or alter
the project. Then, if funding is secured, right-of-way is
acquired, construction commences, and eventually the
facility is handed over to Operations and Maintenance.
Highway design is generally expected to adhere to
established guidelines provided in the authoritative “Green
Book” released by the American Association of State
Highway and Transportation Officials (AAHTO). While
the Green Book does offer specific dimensions for hundreds
of potential project alternatives, these dimensions do not
represent a design ‘standard’ but rather offer ranges to guide
the final design. Still, many designers select the highest
(or lowest) value in a range, sometimes believing that
this will assure maximized safety, optimized operations,
and the elimination of any professional liability related
to safety problems. Experience and research, however,
caution that applying AAHTO guidelines in isolation does
not guarantee safety and may not improve long-term traffic
conditions. Strictly adhering to the Green Book is not a
viable shortcut and cannot substitute for good judgment.
Expanding the perspective of the highway designer is a
central element underpinning CSS principles.
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Core Principles for “Context Sensitive Solutions”
1. Strive towards a shared stakeholder vision to provide a basis for decisions.
2. Demonstrate a comprehensive understanding of contexts.
3. Foster continuing communication and collaboration to achieve consensus.
4. Exercise flexibility and creativity to shape effective transportation solutions, while
preserving and enhancing community and natural environments.
Over time, practitioners have pinpointed several
weaknesses to this traditional process. One significant
drawback is that external contacts, critical for securing
permits and approvals, may not be apparent until designs
are 60% to 80% complete. Similarly, the process offers
little opportunity to build public input (other than a few
perfunctory, legally mandated public meetings) and
develop consensus, especially early on when the purpose
and need for projects are established and fundamental
design choices are made. The result is a process sometimes
referred to as “Decide, Announce, Defend.” Internal to the
DOT, this process creates and sustains ‘silos’ that lessen
the opportunity for the various planning, engineering, and
construction disciplines to interact. The consequences for
a state DOT include increased costs from design changes,
delayed or halted projects, and frustrated stakeholders and
DOT staff.
In contrast to these traditional approaches, applying
the CSS principles leads to a decision-making process
organized around the logical progression of the decisions
that need to be made, rather than the technical functions
of a state DOT. As a result, CSS emphasizes careful
attention to up-front problem definition and stakeholder
identification. This establishes a decision-making process
that addresses environmental and community issues, and
the lifecycle of infrastructure. Problem definition should
engage many functional units and disciplines from within
a state DOT, including long-range planners, right-of-way
agents, construction managers, and maintenance units, as
well as stakeholders from the community. This iterative
process avoids the unpleasant discovery of ‘fatal flaws’
that require unanticipated, costly mitigation.
Following problem definition, planning agencies must
develop evaluation criteria and identify potential solutions.
This opens the discussion to a broader range of problems
and alternatives, eliminating the tendency in many agencies
to “default” to building more roadway capacity. Consensus
building at these steps helps to effectively avoid conflicts
and re-do loops later in the process. Early collaboration
also helps stakeholders understand the constraints that
transportation agencies may face in funding, right-ofway, or choice of mode technology so that stakeholders
recognize that some of their wants are genuinely outside

the control of the agency.
Successfully applying this decision model requires
communication and collaboration at each step. It also
highlights the importance of using interdisciplinary
teams throughout; no one discipline can move a project
through any single step. A third critical piece is careful
documentation of each step. This serves to support
continuity over the long project development process,
and gives those with direct professional responsibility for
decisions protection should a decision be challenged later.
Good documentation also contributes to improved project
evaluation that enables the sharing of experiences across
states and disciplines.
Recalibrating the transportation decision-making
process from the traditional model to a CSS-driven model
requires institutional change. Project managers must
seek out the input of stakeholders and incorporate it into
alternative solutions rather than relying solely on technical
transportation analyses to generate alternatives. Also,
agency management may need to reallocate resources
to ensure that stakeholder engagement is meaningfully
incorporated throughout the life of a project. Various
functional units within the agency must have the opportunity
to work across traditional boundaries. Processes should
be evaluated to determine if they are transparent and
intelligible to stakeholders.
Some DOTs have undertaken a wholesale rework of
their project development process. Leaders in this regard
are Massachusetts, Pennsylvania, and New Jersey. First
issued in 2006, the MassDOT Project Development and
Design Guide1 incorporates CSS in three major ways:

•
•

•

The project development process emphasizes better
problem definition, more public outreach, and more
early internal and external coordination
Revised design controls, such as design speed and
roadway type, toward controls that better reflect local
context and project users, as well as respond to the
unique character of Massachusetts communities and
roadways
Expanded flexibility in design, including a broader
range of values, greater numbers of intersection, and
spot treatments
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A similar policy and guidebook was developed
jointly by the New Jersey (NJDOT) and Pennsylvania
DOTs (PennDOT). The Smart Transportation Guidebook2
focuses strongly on the linkage between transportation and
land use. The Guidebook also provides DOT staff with
tools, including how to measure the success of a project
using metrics that capture not only vehicular mobility and
roadway safety elements, but also community character,
environmental factors, cost effectiveness, and measures for
alternative modes of travel.
While NCDOT has not to date developed a formal
revision to its project development process to be more
closely aligned with CSS principles, the Department’s
overall environmental stewardship policy adopted in 2002
incorporates CSS. That policy emphasizes balancing
transportation needs with environmental needs, and ties
that balance to supporting quality of life in our state.
One environmental stewardship initiative is the Merger
01 process, a collaboration between NCDOT and natural
resource agencies to streamline review and permitting
actions.3 Merger 01 is an example of early and continuous
collaboration designed to reduce delays and overall costs.
In December 2010, the NCDOT adopted a Public
Art in the Right of Way Policy that seeks to integrate
transportation into communities.4 This policy lays out a
process for the Department to work with local communities
and stakeholders to integrate public art installations on
NCDOT rights of way. In the past, the Department was
generally not receptive to such requests, but recently
recognized that public art can be an important part of a
community’s overall economic development or tourism
strategy, as well as contribute to positive community
identity and cohesion. The public art policy is the first
step towards developing a comprehensive landscape and
aesthetics manual for NCDOT and offers new opportunities
to enhance the aesthetics of a transportation facility by
incorporating local values and meaning into the design.
The NCDOT Complete Streets policy is a further
demonstration of the Department’s efforts to understand
and respond to community context and to strengthen
their collaboration with local partners. Since July 2009
when the policy was formally adopted, NCDOT has
been developing revised guidelines that will incorporate
the needs of pedestrians, cyclists, and transit users. The
guidelines are anticipated in 2011 and will represent a new
state of practice in roadway design in North Carolina.

A Commentary on the Effectiveness of Environmental
Justice Efforts at the Federal Level and in North
Carolina

Endnotes
1
Currently available at: http://www.mhd.state.ma.us/
default.asp?pgid=content/designguide&sid=about)
2
http://www.smart-transportation.com/guidebook.html
3
“Planning and Environmental Linkages, Case Studies,
North Carolina: Environmental Stewardship Policy.”
Currently available at: http://www.environment.fhwa.dot.
gov/integ/case_ncarolina.asp
4
Currently available at: http://www.ncdot.org/doh/
preconstruct/altern/value/manuals/artpolicy.pdf

1994: President Bill Clinton signs his Executive Order
12898 for Federal Actions to address environmental
justice in minority and low-income populations

Brian Byfield
When environmental justice questions are asked
of transportation infrastructure outcomes, the answers
are usually given for individual projects. Responses
rarely, if ever, highlight aggregate outcomes across wider
geographies. The inclusion of environmental justice
considerations into the planning of surface infrastructure
projects is intended to ensure that the least powerful
members of society do not bear a disproportionate burden
of the endeavors. How well have communities around
the nation and across North Carolina met this objective?
Collectively, have project level outcomes supported this
federal policy decision? Have legislative efforts benefitted
the populations that they were intended to protect? These
questions can neither be answered at the national level nor
in North Carolina – but why?
It is widely held that environmental justice (EJ)
emerged as a concept in the United States in the early
1980s growing out of the term “environmental racism.”
Coined by Dr. Benjamin Chavis, this phrase referenced
the unjust siting of a hazardous materials waste site in a
predominantly black and economically disadvantaged
neighborhood in Warren County, N.C. Although this
awakening occurred almost twenty years after the 1964
Civil Rights Act, it marked the birth of a new movement
that focused attention on the inequitable distribution of
environmental hazards across communities.
EJ is best defined as a question, rather than a
statement – will racial minorities and/or the economically
disadvantaged receive an equitable distribution of burdens

Historical Developments in
Environmental Justice
1970: Passage of the National Environmental
Protection Act (NEPA)
1971: Passage of the U.S. Code 109h of Title 23 (part
of the Federal Aid Highway Act) that applies NEPA to
highway planning

1995: Implementation of the USDOT Environmental
Justice Strategy
1997-1998: Initiation of USDOT Orders 5610.2 and
6640.23 to place President Clinton’s executive order
into operation
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and benefits associated with projects compared to nondisadvantaged groups? In seeking to answer this question,
President Bill Clinton laid out a directive in the 1994
Executive Order that serves as the measurement rubric:
“Each Federal agency shall make achieving
environmental justice part of its mission by
identifying and addressing, as appropriate,
disproportionately high and adverse human
health or environmental effects of its programs,
policies, and activities on minority populations
and low-income populations.”
This mandate would be achieved by:

•

•
•

Avoiding, minimizing, or mitigating high and adverse
human health and environmental effects, including
social and economic effects, on the aforementioned
populations
Ensuring the full and fair participation by all
potentially affected communities in the transportation
decision-making process
Preventing the denial of, reduction in or significant
delay in the receipt of benefits by minority and lowincome populations

The Impacts on Transportation
One of the most important pillars of a modern
economy is the ability to move goods and people as
needed. When transportation systems are efficient, they
provide economic and social benefits that result in positive
multiplier effects such as better accessibility to markets,
employment opportunities, and additional investments.
When transport systems are deficient in terms of capacity
or reliability, they pass along unnecessary economic costs
to users.
Although transportation often yields several negative
socioeconomic impacts, among the most noteworthy
associated with EJ are mobility gaps and air and water
quality degradation. Because of the expense associated
with transportation facilities, they are often located on
the cheapest lands, directly impacting minority and lowincome families and communities in and near the right
of way. Mobility gaps are likely to have substantial
impacts on individuals’ opportunities when the lack of
income, time, means and access impair mobility choices.
Furthermore, atmospheric emissions from pollutants and
water contaminants produced by transportation modes can
cause respiratory troubles and associated illnesses. This
situation is particularly concerning given North Carolina’s
strained infrastructure, dramatic population growth, and
racial as well as socioeconomic trajectories.
Demographic Trends
Like many southern states, North Carolina has
experienced tremendous growth in recent years, including
a 42% increase in population in the last decade. Despite
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the current national economic downturn, the state has also
experienced sustained growth in vehicle miles traveled
and economic output since 1990. This growth is expected
to continue: the state’s population will likely increase
to 12.2 million by 2030 from its current 9.4 million,
putting strain on the existing transportation network and
necessitating new capacity improvements. How will the
burdens and benefits of these investments radiate across
North Carolina’s communities, particularly those that are
socioeconomically constrained and racially diverse?
Poverty in North Carolina knows no racial boundaries
although some groups are affected more starkly than
others. Data from the Pew Hispanic Center and the
UNC School of Law-based Center on Poverty, Work &
Opportunity indicate that poverty affects 17% of all North
Carolinians but 24%, 25%, and 27% of the state’s Native
American, African American, and Hispanic populations,
respectively. Therefore, almost one fifth of our citizens, or
about 1.6 million people, are particularly vulnerable to the
disproportionate negative impacts of transportation plans.
EJ policy could significantly alter transportation outcomes
to avoid harm to these communities and even bestow
benefits. Unfortunately, no individual or organization has
seriously assessed the outcomes of EJ policies within our
state since the concept entered the national consciousness
in the mid-1990s.
Assessment of Environmental Justice Outcomes
Very little research exists that examines if EJ
policy concerns are being adequately addressed. The
Environmental Defense Fund’s annotated bibliography of
EJ publications, last updated in 2003, highlights the paucity
of recent research. Most of the work was completed in the
mid-1990s and had little focus on transportation outcomes.
A search of the Michigan State University Extension
program’s Environmental Justice Web Database returned
zero documents when the key term “transportation” was used
to filter a 550 document database. In addition, the renowned
Environmental Justice Resource Center at Clark Atlanta
University has an annotated bibliography last updated
in 1998 with only one document specifically addressing
transportation as it relates to environmental justice.
The Federal Highway Administration (FHWA)
provides no national comprehensive data on the effectiveness
of programs aimed at stemming environmental injustice in
transportation projects. FHWA only highlights projectlevel case studies; even then, no new case studies have
been provided since 2000. Their annotated bibliography
for community impacts and environmental justice does
not indicate any comprehensive analysis by either FHWA
or the academic community in the last decade. The most
comprehensive case study is very outdated – the Case
Study of Socio-Economic and Environmental Justice Issues
Associated with Off-site Wetland Mitigation (completed
1997) – and is not even transportation related. Additionally,
no readily available data can be found for transportation
projects and EJ issues in North Carolina.
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The Environmental Protection Agency (EPA), as
a federal partner integral to the EJ policy determination
process, has not produced a review of the effectiveness
of their undertakings. As the arbiters of unacceptable
human health impacts, the EPA is ready to mark 20
years since the passing of President Clinton’s executive
order even though their own 2006 Office of the Inspector
General report noted that the EPA has not consistently
performed EJ reviews of programs, policies, and activities
and no agency-wide guidance exists for a program or
policy review. Furthermore, an April 2009 Government
Accountability Office (GAO) report regarding EJ across
all federal agencies notes that concerns have not been
prominently considered.
Conclusions and Suggestions
The year 2014 will mark 20 years since President
Clinton’s Executive Order and 50 years since the passage
of the Title VI components of the Civil Rights Act. Ought
we not to stop and analyze what has transpired across the
nation and at the state level? According to Mervyn Tano,
President of the International Institute for Indigenous
Resource Management, environmental protection laws
and policy are based largely on science. The scientific

issues related to the distributive aspects of environmental
protection policy are extremely complex and require
analytical and technical capabilities not typically found
in environmental justice organizations. The organizations
that do have the capacity to analyze EJ outcomes are also
the entities that have promulgated the relevant laws and
policies – the EPA and FHWA – and they should consider
investigating their outcomes.
An emerging trend as we enter the second decade of
the new millennium is the submergence of environmental
justice under the equity components of sustainability
discourses. This presents serious problems since we have
failed first and foremost to understand environmental
justice as a free standing issue. An opposing viewpoint
suggests that there is no need to further investigate the
outcomes of the environmental justice and transportation
nexus and that transportation no longer negatively impacts
disadvantaged groups. If that is the case, where is the data
to support this viewpoint and what is the next step?

2011 NCAPA Conference
“Planning Works in a Changing Economy”
October 5 - 7, 2011
Hilton Charlotte City Center
Charlotte, N.C.
Explore the transportation issues discussed here – and more – at the annual gathering
of the state APA chapter. Visit the Carolina Planning exhibit table and choose from
numerous panels, gatherings, and mobile sessions.
Save the date!
For more information, visit http://www.nc-apa.org.
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UNC-Chapel Hill DCRP Best Master’s Project of 2010

Town of Chapel Hill Greenhouse Gas Emissions
Annual Inventory
Municipal Operations: 2005 Through 2009
Brian C. Callaway

In 2006, the Town of Chapel Hill committed to a 60 percent reduction in greenhouse gas emissions from
municipal operations by 2050. Having not conducted a baseline study prior to this commitment, the Town
commissioned the author to create a 2005 baseline inventory of greenhouse gas emissions. This Master’s
Project achieved that goal and added annual inventories through 2009. The Town of Chapel Hill anticipates
that this information will be used to guide initial greenhouse gas emission reduction measures to help meet
its 2050 goal.
Editors’ Note: Portions of this feature have been edited or cut due to space considerations. If you are
interested in reading the original, full-length document, please contact carolinaplanning@unc.edu.
Introduction
The scientific evidence of climate change is now well
established and necessitates immediate local and global
action. In order to successfully manage greenhouse gases,
it is imperative that emissions are accurately measured.
A high-quality inventory identifies all emission sources,
can inform decision makers, and will monitor reduction
progress.
This report is the first comprehensive greenhouse
gas inventory of municipal operations and represents
the most assertive carbon reduction action yet taken by
the Town of Chapel Hill, North Carolina (the Town). It
covers five calendar years from 2005 to 2009, with data
reported annually, and now gives the Town the confidence
to move forward towards its goal of reducing greenhouse
gas emissions by 60% by the year 2050.
This report is intended to be a foundation for all future
Town greenhouse gas inventories. Detailed explanations
are offered on an array of topics from the current scientific
knowledge of climate change, to the intricacies of carbon
accounting, to the methodology of each step. This level of
detail is necessitated by the fact that this report includes the

2005 baseline of greenhouse gas emission measures, which
will likely be referenced by all future reduction targets.
Climate change, although a global issue, is still a
local matter. Local governments keep the streetlights on,
provide transportation services, and shape the character of
future growth. Across America, cities are at the forefront of
climate change action. More and more local governments
are responding to climate change in two ways: 1) mitigating
the effects of climate change by reducing greenhouse gas
emissions at the local level and 2) planning to adapt to some
of the expected results of climate change. This document
speaks to the first action item: stopping the bleeding.

Brian C. Callaway performs energy management duties
with the Town of Chapel Hill’s Office of Sustainability. As
a consultant, he also completed an energy and greenhouse
gas emissions inventory for the Town of Cary, N.C. in March
2011. In May 2010, Brian graduated with a master’s degree in
City and Regional Planning from UNC-Chapel Hill where he
specialized in transportation planning.
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Details on Global Warming
The U.S. Environmental Protection Agency
reports that scientific evidence has determined that:

•
•
•
•

•

Human activities are changing the composition of
Earth’s atmosphere
The atmospheric buildup of greenhouse gases is
largely the result of human activities such as the
burning of fossil fuels
An “unequivocal” warming trend of about 0.56°C
to 0.92°C occurred from 1906 to 2005
The major greenhouse gases emitted by human
activities remain in the atmosphere for periods
ranging from decades to centuries. It is therefore
virtually certain that atmospheric concentrations
of greenhouse gases will continue to rise over the
next few decades
Increasing greenhouse gas concentrations tend to
warm the planet (U.S. EPA 2009)
The existence of global warming and beginning
of climate change is fully supported by climate
science. The only debate within the scientific
community is about predicting how much and how fast
the global temperature will rise. With rising global
temperatures and rising carbon dioxide concentrations,
a wide range of climate impacts are expected by the
Intergovernmental Panel on Climate Change (IPCC),
including the following:

•
•
•
•

Changes in average regional precipitation with
some regions experiencing an increase, others a
decrease
An increase in the intensity of precipitation events
that will lead to more floods
More intense but less frequent tropical cyclones
Sea-level rise and ocean acidification
An extreme loss of biodiversity, increased human
health concerns, and significant disruptions in food
chains are likely to occur if climate change continues
unabated. Although no official global targets have
been set, it is widely accepted that in order to avert
dangerous levels of climate change, the earth’s average
temperature must not rise more than 2°C above preindustrial levels. It has already risen about 0.74°C.
Climate models vary as to predicting what atmospheric
carbon dioxide concentrations are necessary to reverse
the rising global temperature, but Dr. James Hansen,
head of the Goddard Institute of Space Science at
NASA and a leading climate scientist, has joined other
scientists in calculating 350 ppm as the safe upper
limit for carbon dioxide concentrations (Hansen et al.
2008). This mark is notably lower than the average
carbon dioxide concentration in 2009 of 387 ppm.

Background
Fossil Fuel Use
Especially since the Industrial Revolution, human
activity has been consuming ever-increasing quantities
of fossil fuels. According to the U.S. Energy Information
Administration, fossil fuels (including coal, natural gas,
and petroleum) were the source of over 86% of the world’s
energy consumption in 2006. These fuels provide the
majority of our energy used to produce electricity, operate
our motor vehicles, and heat our buildings. Because
these fossil fuels have essentially been storing energy and
carbon for millions of years below the Earth’s surface, our
ecosystem had reached a carbon equilibrium that helped
shape and support our current climate and biodiversity.
Now, as human activity continues to transfer this carbon
from fossil fuels to the atmosphere, the natural cycle
becomes disrupted and excess atmospheric carbon dioxide
builds (see sidebar for more information on climate
change). These rising concentrations of carbon dioxide
threaten our climate.
Reduction Targets and Local Commitments
In a 2007 report, the Intergovernmental Panel on
Climate Change (IPCC) established that in order to achieve
a stabilization of atmospheric carbon dioxide that could
preserve our current ecosystems, developed countries would
have to reduce total greenhouse gas emissions 80% to 95%
below 1990 levels by 2050 (IPCC 2007). President Barack
Obama and the White House are calling for reductions in
the U.S. of 17% below 2005 levels by 2020 and 83% by
2050. On the national scale, President Obama announced
in January 2010 that the federal government would set
an example for the nation and reduce the greenhouse gas
emissions from federal operations 28% below 2008 levels
by 2020 (Office of the Press Secretary 2010).
Before these global and national targets were
established, the Town of Chapel Hill joined the CRed
(Community Carbon Reduction) Project from the United
Kingdom in June 2006 and pledged to reduce the greenhouse
gas emissions from municipal operations 60% below 2005
levels by 2050. This 60% reduction pledge at the time
represented one of the most aggressive municipal pledges
in the nation. Interim reduction goals were added to the
pledge, including a 5% reduction from 2005 levels by 2010.
The Town has additionally expressed its commitment
to environmental sustainability by becoming a member of
ICLEI-Local Governments for Sustainability in 2001 and
a signatory of the U.S. Conference of Mayors Climate
Protection Agreement.1 The U.S. Conference of Mayors
recognized the inaction of the federal government to
implement the Kyoto Protocol and subsequently urged local
governments to strive to meet greenhouse gas reduction
goals and to sign the Climate Protection Agreement. To
date, 1,017 mayors have signed the climate commitment.
Other cities in North Carolina have also made
pledges to reduce the greenhouse gas emissions from their
municipal operations. Those commitments include:
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Figure 1: Total Greenhouse Gas (GHG) Emissions from Municipal Operations, 2005 - 2009.

•
•
•

Asheville: 80% absolute reduction from 2007 levels
by 2050
Durham: 50% absolute reduction from 2005 by 2030
Winston-Salem: stabilization of emissions by 2010

Greenhouse Gas Inventories
ICLEI-Local Governments for Sustainability has
taken the lead in organizing communities to reduce
greenhouse gas emissions and has established “Five
Milestones” that provide a simple, standardized approach
to reaching the goal of climate mitigation.2
The first step, achieved by this Master’s Project, is to
conduct a detailed greenhouse gas inventory for a selected
baseline year and a forecast of emissions at a target year. The
baseline provides a point by which the Town can compare
its achievement over time. Based on data availability and
an alignment with pre-established Town and Orange County
goals, the baseline for municipal operations from the Town
was chosen to be calendar year 2005. The target year, also
based on already existing goals, is 2050.
Standard reporting procedure is that greenhouse gas
emissions be reported on a calendar year basis, and this
report includes annual inventories for each year from the
baseline 2005 through 2009. The data from 2009 will be
highlighted to showcase the most recent trends. Although
there is no standard requirement for the frequency of
conducting greenhouse gas inventories, there is exceptional
value in reporting emissions on an annual basis in order to
closely monitor operations and identify trends.
Greenhouse gas inventorying is a relatively new
system of accounting. ICLEI, in partnership with the

California Air Resources Board, California Climate
Action Registry, and The Climate Registry, has developed
a protocol specifically intended for use by municipal
governments: Local Government Operations Protocol,
for the quantification and reporting of greenhouse gas
emissions inventories, Version 1.0. As a member of ICLEI,
the Town decided to utilize this protocol as its reporting
standard. All decisions and calculations within this
inventory have been made with the guidance provided by
this protocol.
Municipalities are unique entities with regard to
greenhouse gas emissions. There are two classes of
emissions that municipalities are concerned with: 1) the
emissions from municipal operations and 2) the emissions
from the community as a whole. This inventory details
greenhouse gas emissions from municipal operations
only. This decision does not in any way overlook the
importance of reducing community-wide emissions. It is
fully acknowledged that the community-wide greenhouse
gas emissions are far greater than those from municipal
operations, but municipal operations are securely within the
Town’s direct control. In an effort to lead by example, the
Town will first focus on quantifying their own municipal
operations emissions and charting appropriate reduction
measures.
[Editors’ note: A section on defining municipal
operations was excluded from this printing due to space
considerations.]
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Figure 2: Total Greenhouse Gas Emissions by Sector, 2005 - 2009.

List of Town Activities Inventoried
Among the activities under the Town’s operational
control, the following activities are classified as direct
emissions:

•
•
•
•
•
•

Town vehicle fleet
Transit vehicle fleet
Natural gas combustion in town buildings from gas
purchased from PSNC Energy
Fugitive hydrofluorocarbon (HFC) refrigerants from
the Town vehicle fleet
Fugitive HFC refrigerants from the transit vehicle fleet
Fugitive HFC refrigerants from facilities’ HVAC systems

Among the activities under the Town’s operational
control, the following activities are classified as indirect
emissions from acquired energy:

•

•
•

Electricity use in all physical facilities, including those
from public works, transit, town hall, the library, parks
and recreation, emergency services, and public housing
administration, maintenance and unoccupied units
Electricity use in Town-owned traffic signals
Electricity use in streetlights within Town limits

A separate report released by a group of undergraduate
students at the UNC-Chapel Hill Institute for the
Environment have calculated other indirect emissions
from various sources, including the following:

•
•

Solid waste disposal from municipal facilities
Emissions credit from recycling at municipal facilities

•
•
•
•

Employee commuting
Employee travel
Water delivery from Orange Water and Sewer
Authority (OWASA) for town operations
Wastewater treatment from OWASA for town
operations

Greenhouse gas emissions from municipal operations
have been measured using the procedures and emissions
factors published in the ICLEI protocol. “Total emissions”
will refer only to direct emissions and emissions from
acquired energy; other indirect emissions are outside
the Town’s operational control and thus are reported
separately. Emissions have also been categorized into four
activity sectors that constitute operations under control of
the municipal government:

•
•
•
•

Facilities
Streetlighting
Town Vehicle Fleet
Transit Fleet

Total emissions, as seen in Figure 1, have increased
each year from the baseline in 2005. According to the
original CRed pledge, emissions reduction goals are
stated in terms of emissions per capita based on overall
town population. Using population estimates as received
from the North Carolina Office of State Budget and
Management, the percent change in emissions per capita
from 2005 to 2009 increased 10.1% from 0.242 MTCDE/
person in 2005 to 0.266 MTCDE/person in 2009. Figure
2 shows the total emissions by sector with percent changes
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MTCDE

VMT (1000s miles)

Figure 3: Transit Fleet GHG Emissions and VMT, 2005 - 2009

from 2005 to 2009.3 The remainder of this article will
focus on emissions specifically generated from the Town’s
transit fleet, followed by some suggestions for greenhouse
gas emissions reduction measures and final thoughts.
[Editors’ note: For space considerations, only the overall
results and those on “Transit Fleet” are published here.]
Results from Transit Fleet Operations
2005 Transit Fleet GHG Emissions
2009 Transit Fleet GHG Emissions
Percent Change

6,095 MTCDE
6,624 MTCDE
+8.7%

Definition
Because some municipalities do not operate a transit
agency, ICLEI prompts local governments to report transit
fleet activity separate from the vehicle fleet. The transit
fleet includes revenue vehicles (buses), demand-response
paratransit vehicles, shared-ride vans, support vehicles,
and maintenance vehicles.
Emission Sources and Data Availability
Just like the Town’s vehicle fleet, transit vehicles
cause direct mobile emissions from the combustion of
fossil fuels. Unlike the vehicle fleet, the transit fleet utilizes
only petroleum-based diesel and gasoline as fuels. There
are no ethanol or compressed natural gas (CNG) vehicles
in the fleet, and no biodiesel is used.
In addition to the direct tailpipe emissions from
mobile combustion, transit also emits fugitive HFC gases

from on-board air conditioning system leaks and failures.
Because HFC loss is not directly measured, a mass balance
between HFC purchases, storage, and safe disposal was
used per the ICLEI protocol to determine the amount of
fugitive emissions from HFCs.
Analysis of Transit Fleet Results
Transit is a unique sector within municipal operations.
Transit is a service that is aggressively promoted as
demonstrated by the system transitioning to a “fare free”
service in 2002, paid for by local contributions from the
students at the University of North Carolina and the towns
of Chapel Hill and Carrboro. All other sectors within
Chapel Hill’s municipal operations have a propensity to
conserve energy and cut emissions (energy costs detract
from other operating expenditures), but transit operates
with an explicit goal of increasing service and ridership.
Transit provides an important service to the community and
helps displace emissions by reducing the number of private
vehicle trips, so there are clear benefits to expanding an
already vibrant transit system. At the same time, however,
there are ways to reduce the greenhouse gas emissions
from current and future transit operations.
In fact, it is imperative to the Town’s effort to achieve
their 2050 reduction targets that transit emissions be
reduced. Transit accounts for over 40% of the Town’s total
emissions from municipal operations and constitutes the
largest of the four measured sectors, as demonstrated earlier
in Figure 2. As Table 1 shows, the transit fleet consumes
over 73% of all transportation fuels utilized by Town
operations. It has been shown that B20 biodiesel use in the
Town vehicle fleet has prevented a significant amount of
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Fuel Type
Transit Fleet Diesel
Town Fleet B20
Biodiesel
Town Fleet Gasoline
Town Fleet E85
Transit Fleet Gasoline
Town Fleet CNG

Total
Gallons
590,802
92,849

Percent of
Total
68.0%
10.7%

These displaced emissions are not actual emissions that
have been reduced, but rather emissions that are prevented
from ever occurring in the first place. The ICLEI protocol
does not include guidelines for reporting this data, but it has
been included in this report as an information item.

91,271
46,960
44,536
1,956

10.5%
5.4%
5.1%
0.2%

[Editors’ note: For more precise methodology and
explanation of transit credit calculations, see Appendix B
of the original document.]

Table 1: Transportation Fuel Use for Municipal Operations in
2009.

emissions from occurring, but the transit fleet uses nearly
half a million more gallons of diesel fuel than the Town
vehicle fleet. From the 2005 baseline, the transit sector has
seen increasing annual emission rates until a decrease from
2008 to 2009 (Figure 3). The decrease can be attributed to
the service of 14 hybrid buses as well as a 2.2% decrease
in the vehicle miles traveled (VMTs). From 2005 to 2009,
transit buses have substantially increased in fuel efficiency
from 3.6 to 3.9 miles per gallon. Any improvement in fuel
efficiency for very low efficiency vehicles corresponds to a
large savings in fuel use.
Transit Credit from Displaced Community Emissions
Transit provides a number of benefits to a community
including affordable mobility, congestion management,
and support of transit intensive neighborhoods such as
central business districts and university campuses. Mass
transit is able to achieve energy efficiencies unattainable
by the automobile and road network, and energy savings
translate to greenhouse gas avoidance.
It is easy to see the effects of transit in a place like
New York City, but a bit more difficult in a suburban setting
like Chapel Hill. The American Public Transportation
Association (APTA) has published a protocol to quantify
the energy and greenhouse gas savings provided by a
transit agency to a community. There are three main
sources of community-wide energy savings and emissions
displacement that are addressed in the protocol:

•
•

•

Mode Shift: the direct displacement of emissions from
those transit riders who otherwise would be using
some form of private motorized travel
Congestion Relief: the direct effects of displaced private
automobile travel that prevents further congestion and
wasted fuel from idling in traffic that, without transit,
would be even worse than it currently is
Land-use Multiplier: the indirect impacts of transit
on land-use patterns that allow for development that
reduces trip lengths, facilitates bicycle and pedestrian
travel, allows for multiple trips to be combined into
single trips, and decreases vehicle ownership rates

Greenhouse Gas Reduction Options
This inventory would be incomplete if it did not
include at least a brief analysis of reduction options
available to the Town. ICLEI identifies the development
of a Local Climate Action Plan as Milestone 3 in its Five
Milestones for Climate Mitigation. This brief section
does not in any way attempt to replace the Local Climate
Action Plan called for as Milestone 3. The necessity to
closely examine all reduction options and create a longterm strategy to achieve greenhouse gas reductions still
exists, but this section hopes to introduce a broad array of
available options and to quantify those options to convey
their respective effectiveness. Many reduction options
exist beyond the following lists and of all degrees of
magnitudes, small to large. This report includes reduction
options that are organized into three categories – Clear
Actions, Calculated Moves, and Long-Term Possibilities –
based on shared characteristics.
[Editors’ note: The text sections on the calculated moves
and long-term possibilities for greenhouse gas reduction
were cut due to space considerations. However, the
relevant tables (Tables 3 and 4) are included to the right.]
Clear Actions are action items with no significant
barriers to implementation and immediate financial
benefits for enacting these measures (Table 2). Chapel
Hill Transit has already begun implementing measures that
have thus far increased by 7% the fuel efficiency of several
test buses. Block grants for Town-wide facility upgrades
have also been approved to increase the efficiency of
facilities and are expected to save the town over 500
MTCDE per year as well as reduce energy costs. From
2008 to 2009, the Town vehicle fleet reduced its VMTs by
over 5%, which contributed to the 10% overall decrease
in Town fleet emissions from 2008 to 2009. If policies
were implemented that reduced the VMTs of the fleet by
an additional 10%, Town vehicle fleet emissions could
decrease, with no other additional actions, to 18% below
their 2005 levels. If 10 hybrid vehicles were purchased
for a marginally higher cost than the planned vehicle
replacements, an additional 2% reduction in Town vehicle
fleet emissions could be realized.
Final Thoughts
As this inventory has shown, reducing greenhouse
gas emissions can be a difficult, yet achievable, endeavor.
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GHG Reduction Options with Estimated Benefits and Costs
Clear Reduction Action
Transit: 7% fuel efficiency improvement in buses
Facilities: Energy block grant municipal facility upgrades - HVAC
Town Fleet: Reduce VMTs by 10%
Facilities: Energy block grant municipal facility upgrades - Lighting
Facilities: Park and Ride lots - LED retrofit
Town Fleet: Add 10 hybrid vehicles to town fleet by replacement
Traffic Signals: Rosemary St. LED retrofit
Facilities: Consider carbon impacts of expansion

MTCDE
Reduction
Estimate
394
367
183
149
88
33
14
n/a

Cost Range
Medium
Low
Low
Low
Medium
Marginal
Very Low
No Cost

Table 2: Clear Action Reduction Opportunities

Calculated Moves Reduction Action
Transit: Adopt B20 use in place of diesel
Electricity: 12.5% “greener” electricity source
Town Fleet: Increase efficiency of light duty vehicles to 20 MPG average
Facilities: Energy block grant municipal facility upgrades - Lighting
Streetlights: Downsizing HPS wattage
Streetlights: Replacement of MV with HPS/MH

MTCDE
Reduction
Estimate
1,129
695
417
149
261
192

Cost Range
Medium
High
High
Low
Low
Low

Table 3: Calculated Moves Reduction Opportunities

Long-Term Reduction Action
Town Fleet: Full conversion from B20 to B50
Town Fleet: Replace passenger vehicles with EVs
Town Fleet: Replace all gasoline light duty trucks with E85
Town Fleet: Full conversion from B50 to B90
Facilities: From 12.5% to 50% greener electricity source
Streetlights: Full LED retrofit
Streetlights: From 12.5% to 50% greener electricity source (with LEDs in place)
Transit: Full hybrid bus fleet (with B20)
Transit: Adopt B50 use in place of B20
Streetlights: Adopt B90 use in place of B50
Table 4: Long-Term Reduction Opportunities

MTCDE
Reduction
Estimate
256
339
464
342
1,535
718
269
879
1,363
1,818

Cost Range
Medium - High
Medium - High
Medium
High
Very High
High
Very High
High
Medium - High
Medium - High
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Areas in which the Town has established policies and
implemented energy-saving practices have seen success
in reducing emissions, such as the Green Fleets Policy
within the Town vehicle fleet, hybrid bus purchases within
its transit fleet, and LED traffic signal retrofits within
the streetlighting sector. However, it takes a continual,
widespread, concerted effort to accomplish the reduction
targets.
There are many emerging technologies today and
hopes of further innovations that seek to reduce the
carbon-intensity of our energy sources. As important as
technological advances are, behavioral changes could also
factor into achieving significant greenhouse gas reductions
in the form of fewer miles placed on town vehicles and
more energy-efficient building management. Communitywide behavioral changes can also contribute to reduced
municipal emissions. State policies, such as the Renewable
Energy and Energy Efficiency Portfolio Standard that
comes into full effect in 2021 and calls for 12.5% of the
state’s electricity to be from clean, renewable sources, are
also important in achieving carbon reductions. If future
technological improvements and voluntary behavioral
changes delay too long in reversing climate catastrophe,
federal and global carbon pricing mechanisms could
encourage our society to quickly wean itself off of carbonintensive energy.
As national and state political action continues to
develop regarding climate change, Chapel Hill should
position itself to stay ahead of the carbon curve. By
conducting thorough annual inventories, developing and
implementing a climate action plan, and closely monitoring
all progress in its own carbon reduction, Chapel Hill has
the opportunity to be the leading municipality in the state
for climate change mitigation. A vibrant, resilient future
is possible, and hopefully Chapel Hill charts that path
forward.
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Endnotes
1
ICLEI is a membership association of local governments
dedicated to climate protection and sustainable
development by providing climate protection analysis
tools and assistance to local governments.
2
There are five “milestones” to achieving climate
mitigation as outlined by ICLEI: 1) Conduct a baseline
emissions inventory and forecast; 2) Adopt an emissions
reduction target; 3) Develop a local climate action plan;
4) Implement policies and measures; and 5) Monitor and
verify results.
3
The large percent change increase in “facilities” is likely
the result of the higher number of facilities in 2009, rather
than increasing inefficiencies, per se.
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Call for Papers
articles • commentary • case studies
book reviews • photographs

Image provided to DCRP by Dr. Thomas Campanella.

Theme for Summer 2012 Issue:
Regaining Relevancy
Carolina Planning – the oldest student-run planning
publication in the country – seeks to bridge the
gap between urban planning professionals and
academics, with the goal of providing original
articles, case studies, interviews of relevance and
interest to both audiences. Carolina Planning
is associated with the Department of City and
Regional Planning at the University of North
Carolina at Chapel Hill and is distributed widely
throughout North Carolina and the nation.
We are now seeking submissions for the 2012
issue that will focus on the perceived trivialization
of the planning profession. The topic is based on
the emerging sense, especially amongst young
practitioners and scholars, that the field has lost its
agency to incite positive change in our cities and

regions. Topics may include, but are not limited
to: urban planning in history, conflict resolution,
planning and its role in addressing 21st century
challenges, planning and politics, reimagining the
suburbs, and remaking planning education. Most
features will highlight concepts and case studies
from the United States; however, international
submissions are encouraged.
Interested contributors should contact the Carolina
Planning editors by email, prior to submission,
to discuss article topics and any other questions.
Manuscripts should be typed in Microsoft Word
and limited to 15 pages, double-spaced. Carolina
Planning editors reserve the right to edit articles
accepted for publication, subject to the author’s
approval, for both space and content considerations.

Submission Deadline: November 11, 2011
Carolina Planning
The University of North Carolina at Chapel Hill
CB #3140, New East Building
Chapel Hill, NC 27599-3140
carolinaplanning@unc.edu
http://planning.unc.edu/cpj

Integrating Planning Theory and Practice Since 1975
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UNC DCRP Master’s Project and Ph.D. Dissertation Titles
The following list includes all Master’s Project and Ph.D. dissertation titles (the latter with brief descriptions)
prepared by students who graduated from the Department of City and Regional Planning at UNC-Chapel Hill
in May 2010. To obtain an electronic copy of one or more of these papers, please visit “Electronic Theses and
Dissertation Collection” at http://dc.lib.unc.edu.

2010 Master’s Project Titles
KATHERINE ALLEN
Identification of Conservation Areas in Prince George’s
County

RICHARD COX
Small Town Land Use Control: Re-Writing the City of
Asheboro, N.C. Subdivision Ordinance

DANA ARCHER-ROSENTHAL
Learning the Way to a Clean Energy Economy: The Role
of Community Colleges in Green Economic Development

MEGAN CULLER
Tourism and Recreation Development and Watershed
Protection in the Dan River Basin

ANDREA ARNOLD
Commercial Revitalization Strategies for West Chapel
Hill Street

KATHARINE CUNNINGHAM
The Challenges of Providing Homeownership for Working
Families: A Case Study in Pine Knolls Development,
Chapel Hill, N.C.

AARON BLAND
Review of University Policies for Sustainability at UNC
Chapel Hill
MATTHEW BOYER
Constructing Community: Communitarian Planning,
Architecture, and Art in the New Iraq
BRADLEY BREECE
You Can Tell Me What to Do, Sometimes: Local Zoning
Law Application to North Carolina and its Political
Subdivisions
MAX BUSHELL
Design, Policy, and Bicycle Ridership: A Comparison
Between Berlin, Germany and Washington, D.C.
BRIAN CALLAWAY
Town of Chapel Hill Greenhouse Gas Emissions Inventory
Municipal Operations: 2005 to 2009
AMANDA CAMPBELL
Plan Evaluation and Monitoring in Ten U.S. Cities, and
an Assay of Land Use and Transportation Integration
Indicators
AUGUSTUS COCHRAN
Bringing a Rail Station Back to Hillsborough: An Analysis
of the Process
MEGAN COGBURN
A Spatial Analysis of Prisoner Reentry in Durham, North
Carolina

LINDSEY DAVIS
Building Engagement: The Influence of Physical Structure
on Social Interaction
JONATHAN DEES
Profitability and Contribution to Alternate Travel Modes
in New United States Value Pricing Projects
NATALIE DEFILIPPO
Moving Beyond Main Street: The Impact of Historic
Preservation Tax Credits on Inner-Ring Suburbs
AMANDA DWELLEY
Association Between the Built Eenvironment, Parental
Perceptions and Children’s Neighborhood Travel: An
Exploration of Independent Mobility Licenses of Hispanic
Children in the San Francisco Bay Area
ROBERT EDGECOMBE
Planning for a Successful Rail-Related Referendum:
Lessons from Phoenix, St. Louis, and Honolulu
TAMARA FAILOR
Improving Sanitation and Improving Lives: Waste-Picker
Integration and Municipal Coproduction in Pune, India
ERIC FELD
Adapting North Carolina’s Coastlines to a New Era of Sea
Level Rise
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2010 DCRP Master’s Project and Ph.D. Dissertation Titles

ELISE FRANCIS
Small City Revitalization: A Comparative Analysis of
Cities in the North Carolina Main Streets Program
ABBY GARRISON
Why Don’t More People Shop Downtown? An Analysis
of Retailers, Shoppers, and City Policy
ERIN GILLESPIE
The Spencer’s Inc. Mill Redevelopment Opportunity and
its Potential Role in Meeting the Housing Needs of Mount
Airy and Surry County

JUSTIN LUCK
Improving Land Development Planning in Asheboro, N.C.
ROBIN MICHLER
Vehicular Cycling Advocacy: A Case Study of Chapel Hill
BENJAMIN OWEN
Household Vehicle Ownership and Fuel Consumption in
Conventional and Neotraditional Suburban Neighborhoods
MELISSA PEARCE
Managing Risk Through Community Engagement

LORA GRECO
Exploring the Relationship Between Ciclorrutas and Land
Values in Bogota, Colombia

BROOKS PEARSON
Vacant Property Registration Programs: A New Approach
to Managing the Foreclosure Crisis in North Carolina

JAMAAL GREEN
All for One and One for All: Regional Collaboration in
Industrial Recruitment Strategies, A Comparative Case
Study

CHRISTY RAULLI
Succession Planning in A Closely Held Firm: Establishing
an Employee Stock Ownership Plan

KATHERINE HEBERT
Keeping it Green: A Study of Open Space Conservation
Efforts in the Triangle
BENJAMIN HOUCK
Innovation in Green Building: A Case Study of the
General Contractor at Greenbridge
MEGAN JOHNSON
Marketing Chatham: Strategies and Recommendations to
Support a Strategic Marketing Plan
DARIA KHRAMTSOVA
Financial Analysis of Family Oriented Development in
San Diego, C.A.
JOHN KILLEEN
Restructuring the Southside for Innovation: Technology,
Education, and Holistic Job Growth in Danville, Virginia
SETH LAJEUNESSE
Mindfulness, Time Affluence, and Affective Appraisals of
the Journey to Work: An Exploration of Relationships
JACOB LARRIMORE
Green Building in North Carolina: Testing an Evaluative
Framework to Assess State Competitiveness
MONICA LEAP
Art-In-Transit Bus Wrap Programs: Lessons Learned
From Asheville, N.C.; Shreveport, L.A.; St. Louis, M.O.
LYLE LEITELT
Developing a Solar Energy Potential Map for Chapel Hill,
N.C.

SARA REYNOLDS
Farm Preservation: Conservation Options for Sugar Cove
Farm
MICHAEL RODGERS
Bridging the Gap Methods to Improving Financial
Feasibility in Historic Rehabilitation Projects
SARA SATINSKY
Homeownership and Financial Security of Chatham
Habitat for Humanity Partner Families
HEATHER SCHROEDER
Barriers to Small Business Development: Chapel Hill, N.C.
CHRISTA WAGNER
Rural Economic Development in the Creative Economy:
A Case Study of the STARworks Center for Creative
Enterprise in Montgomery County, N.C.
JOSHUA WEILAND
The Image of Prague: An Analysis of Maps Developed
From Space Syntax, Guidebooks, and Sketch Mapping,
Both Cross Sectional and Longitudinal
CHARLES WILLIAMS
The Renter Equity Property Management Model: Helping
Renters and Owners to Build Assets, Create Community
and Preserve Property
MEGAN WOOLEY
Sowing the Seeds of a Vibrant Community
ASHLEY YINGLING
An Assessment of the Green Economy in the Upper
Coastal Plain Region of North Carolina
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2010 Ph.D. Dissertation Titles and Brief Descriptions
MICHAEL W. CREED
Planning, Problem Solving, and Kirton’s A-I Theory
Within an Organizational Framework
Under the direction of Dr. Emil E. Malizia
Planners must be technically competent in many
disparate facets of contemporary urban society. And,
since planners cannot be experts in all things, they
must be skilled in problem-solving processes involving
people with widely varying motives, knowledge, and
personalities. This research investigates problem-solving
processes in small groups solving a non-trivial and nonvalue-laden problem under tight constraints. A group
of 88 volunteers from a multi-office engineering firm
participated in one of 12 trials of the Hollow-Square: A
Communications Experiment. Findings were compared
with prior research from two major university studies
using ad hoc volunteers. Cognitive style extremes and
cognitive gaps were identified as causal impediments to
successful small group problem solving.
ANNA OSLAND
An Analysis of Land Use Planning and Equity Issues
Surrounding Hazardous Liquid and Natural Gas
Transmission Pipelines in North Carolina
Under the direction of Dr. Daniel Rodriguez
Hazardous liquid and natural gas transmission
pipelines have received limited attention by planning
scholars even though local development decisions can

have broad consequences if a rupture occurs. In this
dissertation, Osland evaluated the implications of land-use
planning for reducing risk to transmission pipeline hazards
in North Carolina via three investigations. Collectively,
the results highlight the potential of land-use planning
to keep people and development from encroaching on
pipeline hazards. While this study indicates that planners
in many areas address pipeline hazards, it also illustrates
how changes to local practices can further reduce risks to
human health, homeland security, and the environment.
CHRISTINE E. BOYLE
The Changing Nature of Irrigation in Northern China:
Assessing the Impacts of Fiscal Decentralization on
Village-Level Irrigation Development
Under the direction of Dr. Yan Song
In recent decades, debate over how to promote water
conservation in irrigation has increased as water has
become scarcer and competition for water has increased.
The irrigation debate is particularly salient as agricultural
water use is directly tied to food production and rural
livelihoods in many of the world’s poorest communities.
Despite widespread reforms, China’s record for increasing
irrigation-related water conservation and alleviating
poverty, without disrupting agricultural production,
remains poor. This dissertation examines local irrigation
infrastructure provision processes to better understand
how China’s decentralized fiscal structure impacts
regional irrigation development distribution and on-theground irrigation system performance.

Subscribe to Carolina Planning!
Join this community today and stay up-to-date on the latest planning news
while learning how practitioners across North Carolina and beyond are
addressing common planning problems with innovative solutions.
Annual Subscription Rates:
Individuals: $15
Current Students: $10
Libraries: $30
Institutions: $30

Please make checks payable to Carolina Planning and mail to:
Carolina Planning
The University of North Carolina at Chapel Hill
CB #3140, New East Building
Chapel Hill, NC 27599-3140
Carolina Planning is published once a year in the summer.
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Student Connection
Daniel Brookshire, UNC-Chapel Hill
Matt Tomasulo, UNC-Chapel Hill
Rachel Meyerson, UNC-Chapel Hill

Department of City and Regional Planning (DCRP)
Roundup
Daniel Brookshire
With the arrival of the Class of 2012, one of the most
selective classes ever admitted to the department, DCRP
students have been as active as ever. The 2010-2011
academic year was marked by strong student involvement
and interactions with practitioners, both inside and
outside of the classroom. Along with the speaking events,
conferences, and volunteering, DCRP continues to be
a highly social community with regular happy hours,
potlucks, bonfires, hikes, and group runs.
NCAPA Conference
Braving a tropical storm, over twenty DCRP students
and faculty attended the 2010 NCAPA Conference in New
Bern in the fall. With the theme of “Plan Forward,” the
conference highlighted sustainable development initiatives
across the state. DCRP students had the opportunity to
learn about transportation initiatives, federal policy, and
economic development while networking with practicing
planners from across North Carolina.
NCAPA Mentor Panel
In February 2011, DCRP packed the Di Phi Chamber
in New East for the NCAPA Mentor Panel. The panel
consisted of N.C. planners who shared their experiences and
insights around the topic of “getting plans off the ground.”
The panelists included Loryn Clark (Neighborhood and
Community Services Manager, Town of Chapel Hill), Brian
Horton (Transportation Planner, Charlotte DOT), Lisa
Miller (Planner and Urban Designer, Durham City-County

Planning Department), and Roger Waldon (Principal,
Clarion Associates). The panel was moderated by Fleming
El-Amin II, NCAPA President and Transportation Planner
for the City of Raleigh.
Speaking Events
This year’s lineup of speakers exposed students,
faculty and guests to planning issues across North Carolina
and the country. In October, students enjoyed dinner while
hearing eco-entrepreneur and founder of Sustainable South
Bronx, Majora Carter, speak at the 150th Anniversary of
the UNC Campus Y. Carter attracted students from all
of the DCRP specializations with an inspirational talk on
her experiences in sustainable community and economic
development.
The wealth of talent and professional backgrounds in
our DCRP student community was on full display during
“DCRP Speaks: Student Experiences in the Professional
Daniel Brookshire is a first-year DCRP student specializing in
land use and environmental planning. Originally from Pisgah
Forest, N.C., he is currently the NCAPA Student Representative.
Matt Tomasulo is a first-year DCRP student with a master’s
degree in landscape architecture from N.C. State University.
He was a member of the 2010 winning DCRP-NCSU team at
the ULI/Gerald D. Hines Student Urban Design Competition.
Rachel Meyerson is a dual degree student in Public Administration
and City and Regional Planning with a specialization in land use
and environmental planning. Originally from New Jersey, she
served as Co-President of DCRP’s Planners’ Forum last year.
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UNC-Chapel Hill Campus Y’s 150th Anniversary. First- and second-year DCRP students gather with alumni to listen
to Ms. Carter’s speech on sustainability and community activism in October 2010. Image courtesy of Daniel Brookshire.

World” this spring semester. This is the first time in many
semesters where students have actively organized panels
to hear from current colleagues, and it was a great success!
Another highlight of the Speaker’s Series was the
presentation by Dr. Terry Chapin III, son of DCRP
founding member F. Stuart Chapin. Dr. Chapin, a member
of the National Academy of Sciences and President of
the Ecological Society of America, discussed the need
for more resilient and sustainable communities and his
personal experience with tracking the impact of wildfires
as well as practical issues of ecosystem management and
governance.
The theme of disaster mitigation planning continued
with Dr. Laurie Johnson, an expert in disaster recovery
and risk management and technical advisor for the City
and County of San Francisco. Dr. Johnson was a lead
author of the recovery plan for the City of New Orleans
in 2006 following Hurricane Katrina and coauthored the
book, Clear as Mud: Planning for the Rebuilding of New
Orleans in 2010. Her presentation was on “Planning after
Disasters: Lessons from the Frontlines in New Orleans
after Hurricane Katrina.”
ULI Competition
For the past two years, DCRP has made a very
strong showing in the Urban Land Institute/Gerald
D. Hines Student Urban Design Competition. The
competition challenges graduate student teams to develop
a responsible land use design plan for a real large-scale
site full of challenges and opportunities. DCRP partners
with architecture and landscape architecture students from
N.C. State University in Raleigh. In both years, UNCNCSU teams have placed in both the local and national

competitions – see the following piece by Matt Tomasulo
to learn more about this exhausting yet invigorating
experiential learning opportunity.
Community Build Day
Several DCRP students donated time and construction
skills on a cold Saturday in February for DCRP’s Habitat
for Humanity Build Day. The build day was part of the
UNC Build a Block project, a student-led initiative to
build ten Habitat for Humanity houses for university and
UNC hospital employees and their families. The students
worked at Phoenix Place Neighborhood in the Rogers
Road community in Chapel Hill.
National Conferences
Dozens of DCRP students attended two national
conferences this year – the 90th Annual Transportation
Research Board (TRB) Conference held in Washington,
D.C., and the American Planning Association’s (APA)
2011 National Planning Conference held in Boston, M.A.
At TRB, students Gwen Kash and Matt Tomasulo were
awarded first place in the Southeastern Transportation
Center’s (STC) annual poster competition. Their project
and poster, “Travel Behavior and Perceived Barriers to
Walking More Frequently,” used data from the 2009
National Household Travel Survey (NHTS), to examine the
relationship between people’s current travel behavior and
their perceptions about walking. The pair was also invited
to present their poster at UNC’s University Research
Day. In addition, DCRP-Environmental Engineering dual
degree student Ted Mansfield received the STC Student of
the Year Award.
In April, students traveled to Boston to join
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professional planners and DCRP alumni for the APA
National Conference.
Students particularly enjoyed
presentations on food systems planning, the HUD-DOTEPA Partnership for Sustainable Communities, and unique
challenges for planning in coastal communities like Boston.
The social highlight of the conference, and hopefully a new
annual tradition, was the DCRP alumni reception, which
brought together current students and alumni from across
the country.
It has been a great year at DCRP, and we look forward
to many more as planning students in North Carolina.
DCRP Students Take Home Top Prizes in Two National
ULI Competitions
Matt Tomasulo
On April 8, 2010, five students representing the
University of North Carolina-Chapel Hill and N.C. State
University (NCSU) won the $50,000 top prize in the
2010 Urban Land Institute’s (ULI) national Gerald D.
Hines Student Urban Design Competition. The winning
redevelopment plan for the San Diego neighborhood
emphasized neighborhood diversity, affordability to
families of mixed incomes, and walkability. In the final
round of the competition, the UNC-NCSU team bested
teams from Harvard University, the University of Maryland,
and the University of Pennsylvania. In 2011, another
UNC-NCSU team earned one of seven national honorable
mentions for their redevelopment plan of a southeast
Seattle neighborhood. In the UNC-NCSU partnership’s
first two years of participating in the competition, planning
and design students have excelled in envisioning design
solutions and producing feasible development strategies,
further supporting both institutions’ reputations as top
graduate programs in their respective fields.
The ULI/Gerald D. Hines Student Urban Design
Competition was created in 2003 to encourage cooperation
and teamwork – necessary talents in the planning, design
and development of sustainable communities – among
future land use professionals and allied professions, such as
urban planning, architecture, landscape architecture, historic
preservation, real estate development, finance, and law.
Nearly 660 students comprising 132 teams from 48
universities in the U.S. and Canada applied to compete
in 2010; the 2011 competition grew to over 150 entries.
In 2010, students were challenged to create a design and
development proposal for a 73.5 acre site in East Village
in downtown San Diego. East Village, one of eight distinct
neighborhoods in the city’s downtown area, spans a total
area of 1,450 acres bound by Interstate 5 and the San Diego
Bay. Students were asked to develop a transformative
vision for East Village and incorporate the highest and best
sustainable use, new economic development activities, and
evidence of market support for their development activities
– all fused with financial justification for our planning and
design decisions.
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The winning proposal, called “Family Oriented
Development/F.O.D.,” hones in on the concept of the
family as the central component necessary for catalytic
redevelopment of East Village. Designed to accommodate
the diverse needs of families of all sizes, ages, and
economic levels, the sustainable plan incorporates many
critical family-friendly elements, such as community space,
connectivity, public arts, and job incubation. The winning
UNC-NCSU team included Daria Khramtsova (MCRP
‘10), Rebecca Myers (MLA), Maria Papiez (MArch), Jeff
Pleshek (MArch), and Matt Tomasulo (MLA, MCRP ‘11).
“The jury felt like the winning scheme was
comprehensive in its solution and understood all the
elements necessary to make things not just real, but great,”
said Jury Co-Chairman Bert Gregory, FAIA, LEED-AP, and
president and chief executive officer of Mithun in Seattle.
“Cities all across the U.S. face the issue of accommodating
families with children in denser neighborhoods and it’s one
we need to address. This team took it on in a very brave
solution.”
When UNC and NCSU came together again in 2011,
eight joint teams participated in the competition. This year,
ULI challenged teams to create a new development plan
for an approximately 33-acre site near the Mount Baker
Station Area in southeast Seattle. Special development
challenges included the existing use of the site for a large,
successful big-box store, topographical considerations
between two ridges, and the area’s history as a gateway
community for immigrant populations. Team 4321,
including Dane Thompson (MArch), Emily Rudkin
(MArch), Andrew Cherry (MArch), Grayson Maughn
(MLA), and Brika Eklund (MCRP ’11), was awarded
honorable mention for their submission titled “A New
Rainier.” The submission re-connects historic open spaces
while targeting entrepreneurial business development to
create a green and healthy transit hub for the neighborhood.
Congratulations to all UNC-NCSU teams that
submitted proposals during each year’s two-week
competition. With the average time commitment per student
at approximately 160+ hours during the competition, the
departments are proud of the showing that this partnership
made at the national level.
Dr. Mai Nguyen’s Vietnam Workshop
Rachel Meyerson
In August 2010, nine students traveled with DCRP
Professor Mai Nguyen to Quy Nhon, Vietnam to learn
about its people, current and proposed urban development
patterns, and ongoing planning efforts. During our stay
we were hosted by the People’s Committee of Quy Nhon,
the executive governing body that creates and implements
policy for the city.
Three U.S. universities collaborated over the past
year to prepare a piece of a larger comprehensive plan
for Quy Nhon: the University of Hawaii (economic
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Locals riding a bike to school in Quy Nhon, Vietnam near the local fish market. Image courtesy of Rachel Meyerson.

development plan), Columbia University (environmental
and sustainable growth land use plan), and UNC-Chapel
Hill (community development plan). Students from the
University of Hawaii completed their workshop in May
2010; however, our student team continued to work in
partnership with Professor Jim Spencer from the University
of Hawaii throughout the fall semester practicum. We also
collaborated with Columbia University students as they
concurrently prepared the land use plan.
DCRP students began the trip together in Ho Chi Minh
City by meeting with the Sub-Institute for Urban and Rural
Planning and the Ho Chi Minh Institute for Development
Studies to learn more about Vietnam’s government and
planning processes. We then traveled to Quy Nhon where
we met with Mr. Thai Ngoc Bich, Chairman of the People’s
Committee, as well as the Women’s, Youth, and Forestry,
Fishing and Agriculture Unions. Our students circulated
the city and interviewed diverse populations of residents,
with the help of translators, in order to assess Quy Nhon’s
quality of life.
We spent considerable time investigating a relocated
fishermen’s village in the city’s Quang Trung Ward that was
relocated to provide access to the waterfront for potential
tourism development. While the low-income families
were financially compensated for the relocation, their
move from the beach has resulted in higher transportation
costs for the fishermen. Among several other challenges,
families who formerly did not pay for utilities and water in
their homes on the beach now are financially challenged
by the new monthly bills. This event and similar current
development trends in Quy Nhon are promoting concerns

over the privatization of public beaches in order to cultivate
a tourism industry. From our interviews, we found that
residents and hotel managers are not opposed to enhancing
the tourism industry. DCRP students also surveyed public
beachgoers in Quy Nhon during peak afternoon hours, and
we discovered that residents from around the city enjoy
the beachfront. Undoubtedly, this asset contributes to Quy
Nhon’s unique quality of life.
During the fall semester back in Chapel Hill, our
team decided to focus our efforts in two areas. One group
researched how to attract greater investment to Quy Nhon’s
major non-tourism industries, including furniture, fishing,
and agriculture. A second group of students focused on
maintaining and enhancing the residents’ quality of life
through improved infrastructure, housing, and public
spaces. From our analysis of existing data and case studies,
we provided a series of recommendations to the People’s
Committee suggesting government actions, community
involvement, law enforcement, and the implementation of
sustainable practices.
The Vietnam practicum allowed DCRP students to
engage collaboratively with other planning institutions,
learn about international planning opportunities and
challenges, and contribute to real-world, ongoing planning
processes. Professor Spencer is integrating all three
university plans to present to the People’s Committee
by summer 2011. While the Ford Foundation is no
longer funding student projects, Professor Nguyen will
continue to develop DCRP’s relationship with Professor
Spencer and planning professionals in Vietnam for future
collaborations.
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Book Reviews
Sidewalks: Conflict and Negotiation over Public Space
Anastasia Loukaitou-Sideris and Renia Ehrenfeucht
Reviewed by Krista Holub
Walking is regaining significance as a form of
physical activity in this health-conscious nation, as a
tenant of design in New Urbanist communities, and as a
partial solution to environmental concerns caused by our
society’s dependence on the automobile. This renewed
interest in pedestrian activity underscores the importance
of sidewalks, which are often taken for granted in the
urban context. In their timely book Sidewalks: Conflict
and Negotiation over Public Space, Anastasia LoukaitouSideris and Renia Ehrenfeucht examine the competing
uses of and rights to urban sidewalks. The authors discuss
how restrictive municipal regulations and ordinances have
emptied sidewalks of the people that once made them
vibrant public spaces. They encourage a more inclusive
approach to regulating our public spaces in the future.
In similar fashion to other scholarly pieces that
lament the privatization and increasing sterilization
of semi-public spaces, this book introduces the reader
to the complexity and “messiness” of sidewalks. The
authors call upon the seminal works of Jane Jacobs and
William Whyte to recount the importance of sidewalks
in providing opportunities to encounter diversity and
experience conflicting interests. The authors’ analysis
brings to light the fact that the process of negotiating
competing functional, social, political, commercial, and
environmental uses of sidewalks in recent years has been
a “limiting process rather than an expansive one.” In
other words, regulations are based on exclusion of groups
and uses, rather than on inclusion of all people.
The book details the long history of exclusionary
planning (and of purposeful planning for target users)
of street vending using both historic and contemporary
examples. In the name of “public health,” “aesthetics,”
or “social order,” twentieth century reformers called for
the prohibition of street vending in major downtown
arteries. Such regulations slowed the streets’ economic
vitality, and the effects often fell disproportionately on
low-income immigrant proprietors. Today’s Business
Improvement Districts (BIDs) often restrict street
vendors from sidewalks to allow for an uncongested
environment for permanent businesses. The actual dayto-day enforcement – or over-enforcement – of many of
these restrictions is difficult to detail, but nevertheless can
dramatically impact sidewalks use.
To illustrate common municipal responses and tools
for addressing sidewalk issues, the authors use extensive

case study research from five cities in the United States:
Boston, Los Angeles, New York, Miami, and Seattle. The
book also details historic and contemporary accounts of
resistance to restrictive sidewalk norms or regulations,
such as African-Americans’ refusal to cede the sidewalks
as was the norm in the late nineteenth century. These
types of actions continually challenge and redefine the
“publicness” of such spaces. The examples reveal that
while municipal sidewalk regulations are often intended
to respond to concerns over issues such as homelessness,
lack of economic opportunities, and perceived danger,
such regulations often limit sidewalk usage without
solving underlying problems.
To analyze the accounts of increased regulatory
action, resistance and reaction, the authors offer a fourpart framework: 1) the process of privatization, 2)
individual rights (including the First Amendment right
Krista Holub is a 2011 graduate of DCRP specializing in housing
and community development. Originally from Iowa, her interests
include urban open space, affordable housing, community
development, and brownfields.
Kyle Vangel is a first-year MCRP student specializing in land
use planning. Originally from Massachusetts, Kyle worked as a
management consultant before enrolling in DCRP.
Lauren Wang is entering her second year as an MCRP student
in DCRP’s land use planning specialization. Originally from
New Jersey, Lauren worked as a paralegal before enrolling in
graduate school.
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of free assembly), 3) quality-of-life claims, and 4) safety
and security. Unfortunately, the framework falls short
of fully capturing or clarifying the inherent conflicts of
user interests that have been negotiated since sidewalks
first emerged. The categories are broad enough that they
are apparent without this framework, and they leave the
reader uncertain of how or why these distinctions are
necessary since many cases overlap several categories.
In their conclusion, Loukaitou-Sideris and
Ehrenfeucht challenge city officials and “urbanites” to
take an inclusionary approach to creating public spaces.
They encourage all city dwellers to accept the complexity
and messiness of sidewalks instead of regulating them
into underutilized and useless concrete spaces. This is a
tall order for city officials who, in the nation’s heightened
security environment, seek more control to create a safe
and sterilized environment in which all scenarios are
anticipated. While the authors’ position of advocating
equal access for all is admirable by many planners’
estimations, it is also perhaps contradictory to their earlier
admission that the use of and rights to urban sidewalks
have always been fraught with competing interests.
Planners have much to gain from the five case studies
that Loukaitou-Sideris and Ehrenfeucht detail in the
book. Understanding the history of sidewalk regulation
is a powerful tool that can help shape the future direction
of such policies. Nevertheless, urban sidewalks will
continue to be contested spaces. How we, as planners,
respond to the conflict will ultimately determine the
justice and vitality of our cities.
The Great Reset: How New Ways of Living and
Working Drive Post-Crash Prosperity
Richard Florida
Reviewed by Kyle Vangel
Richard Florida’s The Great Reset: How New Ways
of Living and Working Drive Post-Crash Prosperity is a
sweeping yet brisk work that attempts to make sense of
how America will remake itself in the wake of the Great
Recession. Florida draws heavily on the experience
of the Long Depression of the 1870s and the Great
Depression to make a convincing case that recovery
from a severe economic downturn involves fundamental
societal, economic, and geographic transformation.
He contends that we are now at the outset of a “Great
Reset” that will produce new social and economic forms.
A key component of this process is a new “spatial fix”
whereby the built environment is reconstituted to better
match nascent modes of living and working. In the late
nineteenth century, the rise of factories and the industrial
city represented this nexus, while in the mid-twentieth
century it was embodied by the marriage of mass
production and auto-dependent suburbs. In the coming
decades, Florida perceives that the emergence of the
creative economy will be facilitated by fostering better
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linkages between, and densifying, the cities that comprise
megaregions.
Florida also endeavors to predict the fates of specific
cities and regions, but none of these vignettes quite match
the narrative and conceptual power of his case studies of
Pittsburgh and Austin in his most famous prior effort, The
Rise of the Creative Class. Moreover, those familiar with
his emphasis on “technology, talent, and tolerance” could
probably surmise his prognostications for skilled cities
like Washington, D.C. and Toronto on the one hand –
and Las Vegas and Detroit on the other – without reading
this book. Nonetheless, Florida is adept at tying these
individual examples to the meta-narrative, particularly in
the chapter “Sun sets on the Sunbelt,” where he relates how
that region’s overbuilding manifests the overconsumption
that characterized the U.S. economy prior to the Great
Recession. Indeed, the “latter-day Gatsbyism” leading up
to the crash is a favorite target of Florida throughout the
book.
To conclude, Florida synthesizes how our economy
and lifestyles are changing as well as the resulting
implications for our future geography. This wide-ranging
discussion covers topics such as shrinking the financial
sector in favor of the “real economy” and upgrading job
quality in the service sector. Undaunted by contentious
issues, Florida is willing to take hard-line positions, for
instance calling on government to focus less on propping
up the industries of the past, which “might be better left
to go the way of all things,” and more on supporting the
idea-driven industries of the future. In spatial terms,
Florida envisions the rising prominence of transitoriented development. Rebuffing the chorus of voices
that anticipate the wholesale demise of suburbia, Florida
instead believes suburbs will be retrofitted to offer a
greater variety of housing and transportation options.
Florida musters a great deal of passion throughout the
book, but arguments opposed to his vision are sometimes

Book Reviews

too easily dismissed. He vehemently defends high-speed
rail as “the one technology on the horizon that fits the
geographic scale of megaregions,” but fails to adequately
discuss alternatives and paints cost-conscious critics as
myopic. Florida also leaves himself open to continued
criticism that his perspective is elitist, with, for instance,
his emphasis on the locational choices of “global talent”
and his use of a survey of graduating Harvard students
as a key piece of evidence for shifting employment
preferences.
As in his previous efforts, Florida is at his best when
distilling broad social, cultural, economic, and geographic
trends in a manner that makes them easily accessible to a
popular audience. While planners may be familiar with
many of the examples he cites – the plight of Detroit,
the revival of walkable neighborhoods – it is Florida’s
exceptional capacity for synthesis that renders this book
an insightful read for professionals seeking a better grasp
on the societal context in which they operate. Few writers
capture the contemporary zeitgeist like Richard Florida.
Country Driving: A Journey Through China from
Farm to Factory
Peter Hessler
Reviewed by Lauren Wang
In the past ten years, China has emerged at the
forefront of the world economy. While news outlets focus
on the placeless national statistics of China’s astounding
growth, Country Driving: A Journey Through China from
Farm to Factory captures changing definitions of work,
family, and success for rural and small town citizens.
Though its subtitle suggests a single journey,
Country Driving is best read as a collection of long drives
and extended stays drawn from author Peter Hessler’s
fifteen years in China as a reporter for the New Yorker
and National Geographic. With a journalist’s empathy
and an adept understanding of Chinese culture, Hessler
is well qualified to decode Chinese behavior and customs
for the Western reader. Using a wildly inconsistent road
atlas called “Sinomaps,” Hessler drives past World Bank
slogans painted on the Great Wall, befriends a peasant
family near Beijing, and stalwartly trails two comical
factory owners who use (or perhaps abuse) their business
wiles. The author’s eye for quiet irony makes him an
enjoyable travel companion.
In addition to the human element, Hessler captures the
effects of an emerging automobile culture. By American
standards, Hessler’s twenty years of driving experience is
commonplace, but in the Chinese countryside, his facility
with the personal automobile is exceptional and even
legendary. Friendly townspeople often try to buy him a
drink, using arguments like, “Most people here have only
been driving for a year or two. With so much experience,
of course you can drink something!” Indeed, even though
most Chinese people start driving in their 30s because
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of the stringent driving tests and financial barriers, this
subset nonetheless generated an 80 percent increase in
passenger car sales in 2003 alone.
In another series of travels, Hessler drives along a
highway expansion project through towns transformed by
new industries. In place of less profitable industries like
fishing and agriculture, entrepreneurs now capitalize on
producing massive quantities of a single specialty product.
“Button City,” a town of 64,000 residents, produces 70%
of the buttons for clothes made in China. Other towns, for
example, manufacture one quarter of the world’s drinking
straws, one-third of all socks, or 40% of all neckties.
While China’s cities are undeniably bursting with
opportunity, Hessler witnesses the darker side of the
central government’s involvement in rural economic
development. The author meets a man whose village
digs vacant holes, ostensibly to support a World Bank
project that is showcased to outsiders as a tree-planting
campaign. Local officials embezzle the seedling funds
for their personal use, while workers accept an abysmal
daily wage of five packages of five-cent ramen noodles.
The underlying motivation is that their participation
buys them continued, critical state funding to cope with
regional drought issues.
Hessler’s book connects readers to the unnoticed
villages of a country whose urban accomplishments
continue to surprise itself and the world. China’s
transportation experience thus far has been vastly
different from the U.S., where railroads and automobiles
enabled the settlement of new frontiers. Rather than
inviting people into the countryside, roads in China have
instead brought them into urban areas. Country Driving
is a compilation of chance encounters and observations
about this new Chinese way of life. This book provides a
colorful and varied glimpse for any planner curious about
the on-the-ground effects of China’s relentless economic
and social evolution.
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Final Thoughts
Noreen C. McDonald, Ph.D.
Assistant Professor
Department of City and Regional Planning
The University of North Carolina at Chapel Hill
As this issue of Carolina Planning presents,
communities across North Carolina are developing
innovative ways to link transportation and economic
development and create transport networks that meet
citizens’ needs. The solutions are diverse, but the overall
focus has shifted from mobility, as an end in itself, to
accessibility. Charlotte has emphasized investment in
light rail coupled with new development around stations.
Wilmington is developing a plan to make streets safer and
more comfortable for walking and biking. Asheville is
considering placing workforce housing near downtown to
decrease commute times.
These examples are impressive and have received
national attention as models for other American cities
and towns. However, the current governance structure
for roads in North Carolina hampers efforts to make local
decisions for further progress. Roads that in many other
states fall under the jurisdiction of counties, cities, or towns
are instead under the jurisdiction of the North Carolina
Department of Transportation (NCDOT). This situation is
a legacy of the Great Depression when local communities
had little to no capacity to maintain roads and the State
stepped in to do the job. Now, the responsibility for
maintaining these roads presents a major fiscal challenge
to NCDOT. At the same time, it presents a challenge to
local communities, particularly in urban areas. Places
like Charlotte and Wilmington have developed innovative
visions for how they want their streets to function. These
communities envision safe streets that move high volumes
of traffic while simultaneously accommodating bikes
and pedestrians, and they have put forth great effort
into developing guidelines to make the vision a reality.
However, without communities having full, or even shared,
control of streets in their jurisdiction, it can be difficult to
create the road network they need.
Creating options for local communities to assume
control of roads in their jurisdiction could provide benefits

to communities and the state. The process could decrease
the time and costs to carry out transportation projects.
Currently, most projects require vetting by local and state
transportation engineers. This is costly and redundant
and frequently leads to confusion and frustration. The
state could also benefit. NCDOT plays a critical role
in maintaining the state’s competitiveness in goods
movements and ensuring safe and rapid travel across the
state. Reducing its concerns with local traffic issues would
allow state government to devote more resources to these
broader strategic issues.
Giving communities control of their roads would
not compromise safety. The Institute of Transportation
Engineers and the American Association of State Highway
and Transportation Officials publish guides that establish
standards for roads. These standards are designed to
ensure safety while allowing flexibility to meet local
conditions. Of course, the key challenge with increasing
local control of roads is a fiscal one. Most municipalities,
particularly in the current economic environment, would
be reluctant to accept control of local roads and the
associated maintenance costs without some revenues from
the state. There are solutions, however. For example,
other states have provided block grants for maintenance
to municipalities. This makes budgeting easier at the state
level and allows communities more control.
North Carolina should consider pilot programs to give
interested municipalities more control over their roads.
Such steps would ensure that North Carolina communities
continue to be national leaders in developing innovative
transportation solutions while allowing the state to focus
on strategic issues related to economic development.
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