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Sustainability: A Defining Characteristic of the Future of Transportation

With this issue, we are beginning a new format for the GTI/U
newsletter. Prior to this issue, the newsletter provided an overview

IC
of
uni-

the research, education and professional outreach activities of the
versity transportation center. We still intend to do so in our newsl

to ask one of our graduate students to be a guest editor for each n

and write an article focusing on the topic targeted in each issue.

This issue focuses on transportation and sustainability. Our student guest editor is
Barrell a, a Ph. D. student in the
and Environmental Engineering. Her research project and interests are on the topic of s
ability and transportation.

t-

ters. However, given the importance of transportation to a range of so-
cietal issues, the faculty and students felt that it was appropriate to focus
on a particular theme in each newsletter. In addition, with the size offour

..\ graduate programs in transportation studies, we likely have manyj stu-

' dents undertaking research on all of these issues, and thus it made sense

S_

letter issue. The student guest editor will put the newsletter togethier

Elise

transpollrtat

stain-

When one looks at transportation policy over the past 50 years, one of the major charatter-

istics of how this policy has evolved is the linkage between transportation and many other
In other words, an effective and productive
transportation system enables society tg
gCC‘}_E“&HiSQ many other goals. When poli
is made to achieve these other goalg
transportation is often one of the means o
doing so. We want to have clean air; wd
need to make sure that transportation
investments are aimed at doing so. W
want to provide economic opportunities
to many different groups; we must havé®
affordable and accessible transportatio®
systems. We want to achieve energy inde:;",

Ssues.

pendence; we need to have more fuel effi-~ S
cient or alternative fueled vehicles. The relationship between what happens in the transpo
system and in society (and vice versa) is one of the underlying principles of transportation

ation
olicy.
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Having been a participant in the transportation arena for almost 30 years
the best example of this relationship between transportation and societal goal
is environmental policy. We have known for many decades that the construc
tion and operation of transportation systems have environmental conse-
guences. And thus it is not surprising that many of our laws and policies aimeg
at enhancing environmental quality focus on transportation strategies. It seems
clear to me that one of the most important principles (and some might say im-
peratives) that will guide societal action in the coming decades will be sustain
ability. Given the history of transportation and environmental policy, it will not
be surprising that transportation will be at the forefront of the sustainability
challenge.

There are many different definitions of sustainability, with some being sg
general as to be more confusing than helpful in that everything seems to b
included. The definition | often use is one from the Center for Sustainable
Transportation in Canada that says that a sustainable transportation system s
done that (1) all ows the basic accegess
met safely and in a manner consistent with human and ecosystem health, arrd
with equity within and between generations, (2) is affordable, operates effi
ciently, offers choice of transport mode, and supports a vibrant economy, and (3) limits emissions and waste within fthe
planet's ability to absorb them, minimizes consumption of-remewable resources, limits consumption of renewable re-
sources to the sustainable yield level, reuses and recycles its components, and minimizes the use of land and the prpduc-
tion of noise. 6 As can be seen, there are three majofp co
ity: meeting economic needs, minimizing environmental impacts, and doing so in an equitable manner. Research on frans-
portation and sustainability must therefore examine all three dimensions of what a sustainable transportation sysjem
means to society. In the minds of many, sustainability means reducing environmental impacts, but this is just one compo-
nent of a sustainability strategy.

A1

Several state DOTs have initiated sustainability strategies. Oregon DOT has developed@ | n t he mi|hds
sustainability plan that outlines goals, actions and performance measures of system managgny, sustainability
ment . PennDOT has i mplemented a oOsmart trmaegngpegu%iﬁgati)né
with other agencies, states, and local communities to make financially, environmentally, and
socially sustainable decisions, including a handboakitwred by the New Jersey DOT and a environmental
campaign aimed at educating the public. @Wacsibetthisisa i|s ¢
that will be a sustainability assessment framework for transportation policy, planning, and pro-  just one
gramming. It is currently being tested for corridor analyses but will be used to assess regio”’fﬁomponent of a
and state efforts as well. There are many more examples at the local level, where SUStainabi"tysustainability
concepts are related more closely to d&y-day activities. These and other similar initiatives
are at the forefront of what | suspect many transportation agencies will be doing over the next strategy.|o

decade.

Transportation research has much to offer in understanding sustainability concepts. Important research questiong in-
clude: what metrics should be used to monitor the performance of a sustainable transportation system? How does @ne
combine the economic, environmental and equity dimensions of sustainability into a useful and understandable approdch in
transportation? What role can technology play in achieving a more sustainable transportation future? And if technology
will playa significant role, what else might be needed? What are the education and professional development needs qgf the
transportation community in improving our understanding of sustainable transportation? What can we learn from othgrs
(in particular, from experiences in other countries) that will allow us to avoid the mistakes of others and take advantage of
lessons learned? How should climate change and the resulting demands and challenges to society be considered |in the
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development of a sustainable transportation system? How do
incorporate sustainability into the transportation planning process*

| could develop a very long list of researchable questions,
clearly space is limited. The articles that follow will give you a fla
of the type of research on sustainability that occurs in the GTI u
versity transportation center. It does not come close to showcasirg
all of the related research that is underway, but it does give a se
of the range of topics that can be included in a research progri
aimed at sustainable transportation. Perhaps it also sends anoj
message. Given the many different dimensions of sustairfalzlity
we have only discussed three in this statement (economy, envire
ment, equityli what better place to bring together the discipline

fields are represented, high quality research faculty and resources are available, and most importantly, those that are
concerned about sustainability and the consequences of not achieving a sustainabletheusaudents--are energized to
make a difference.

What is Sustainable Transportation?

provides an acceptable level of mobility while balancing and equitably distributing environmental, economic, and social
pacts or benefits. Further, it is financially sustainable, meaning there is funding to support the facilities over thelifecy

cle. That all being said, sustainable transportation is a dynamic process and not a static definition. It is dynamicdmsth ter
rally and spatially. Temporally, the priorities change with time as progress is made or new challenges present themse
Spatially, sustainable transportation priorities change from region to region or even at different scales in a singlduegion
to the complex interactions of social, ecological, economic, and political systems.

Sustainable transportation is not a oiseefits-all process,
0dzi NY GKSNJ Ad Aa OdzadG2YATl SR
specific challenges, opportunities, and priorities for pursuing
sustainable development. Sustainability is ultimately driven by
O2YYdzyAile @IftdzSas 6KSGUKSNI a0O2
municipality, state, region, or nation. Ultimately, it is a commu-
yAGeQa 2LISNIGA2YL RSTAYAGA?Z
(including their objectives, targets, and performance measures),
not a conceptual one, which shapes decision making. New Zea
N SR < - . land and Oregon Department of Transportation provide exam-

ples of how communities operationalize sustainable transportation.

and an exciting one because of its complexity and interdisciplinary nature. The dynamic nature of sustainable transport
is the main barrier to a strong national definition. A generalized definition, or simply a set of guiding principlesnee-para
ters, at the national level (USDOT) could guide development of more localized operational definitions. But a key conce
that context matters for selecting sustainability policies, indicators and evaluation methodologies.

Elise Barrella, Ph.D. student, Georgia Tech

While sustainability is not a new concept, sustainable transportation research is still an emerging field in the Uteted SI
ion

and interests to conduct multidisciplinary research on sustainability than in a university environment. The necessaty resgarc

most
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Sustainability and the Role of the University

All sectors of society are currently trying to understand and deal with issues of sustainability. The field of trans-
portation has attempted to address the matter through a number of different initiatives over the years such as equi-
table access and mobility, reduced emissions and environmental impacts, and alternative and sustained forms of prg
ject funding. The university system has always served a critical function as a place of education, leadership develop
ment, and innovation for industry and government. In this way, it is a prime point of focus for tackling the issues of
sustainability. There are direct experiences within the operations and organizational structures on college campuses
that can serve as examples and case studies for both students and for external observers. Whether altruistic in their
intentions or geared towards cost savings and risk mitigation, businesses and public entities have picked up on man
ideas that have been incubated on campuses: recycling, energy and water use reductions, and alternative fuel trans
portation fleets. Perhaps more importantly, the subject matters as well as the methods of instruction and research
used within the classrooms and laboratories of college campuses can help shift public perception and encourage the
development of solutions.

Recent graduate research that came under the umbrella
of GTI/UTC and the advisement of Dr. Michael Meyer fo-
cused on the development of an introductory course on
sustainability and systems theory within the school of engi-
neering. A survey of current courses dealing with sustain-
ability at Georgia Tech and other universities provided a gap
analysis of sorts. Most courses were rooted in a single issue
or discipline and were conducted in a traditional lecture
format. The key focus of this newly designed course is
studying the everyday issues of food, water, and energy
with an interdisciplinary and holistic approach through a more integrated and interactive learning experience for the
students. This process is intended to lead to graduates who are better prepared to examine these issues with fa
broader understanding of the factors that have helped form the present situation and a more diverse and informed)
worldview of technology and human behavior to create viable solutions.

9dzASYyS {YAGK O0ODS2NHAI ¢SOK .{/9 Qnt IyR a{/9 Qndpuv P2 YL
UFAYlFoAfAGeE GAGKAY | ! YAGSNEAGE / dzZNNX Odzf dzYy dé 1-S OdzNNB Yy i
profit group concerned with indoor air quality to ensure the health and safety of building occupants.

Georgia Tech a Leader in Campus Sustainability

According to a recent survey by the Princeton Reviewiw6A NRa 2F dzy A GSNEAGE | LILIK|A Ol y
SYGANRYYSyidlt NBLMzilI GA2y 62dxZ R Ay Tt dzSyOS GKSANI RSOAZAZ2Y
G/ 22t {OK22fa¢s DS2NEAIF ¢SOK Aa LRaAGAZ2YSR (G2 GF{1S | RO
the 21st most eceenlightened U.S. university out of 135 schools surveyed, placing it in the top 16%. The rankings
were based on scores (out of 10 points) in 8 categories: efficiency, energy, food, academics, purchasing, transporta-
tion, waste management, and administration. Georgia Tech received a top rating for academics with a perfect 10, and
earned a 9 for both efficiency and administration.
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Transportation and Sustainability: A Balancing Act

ties may change over time, and the general public tends to recognize these priorities &

ment is preserved as wealthier and stronger communities are created. In this regard, de
carbonization of cities is a critical priority for urban sustainable development, both domes
tically and internationally. Impacts of climate change are being felt around the world: ris-
ing sea levels, increases in the frequency and intensification of storms, droughts, flood

Although, city dwellers emit less carbon on a per capita basis than do theiunbam

counterparts, urbanization means that cities are emitting more carbon as a whole. The
account for about 80 percent of all carbon dioxide with significant contributions to other greenhouse gases. Tral
portation has a major role to play, contributing about 28 percent of GHGs in the U.S. alongside industry and com
cial and residential buildings. Transportation leadership in this century will therefore involve being well informe
about the multiple impacts of transportation decisions on the economy, environment, and overall quality of life, an
proactively developing welbbalanced solutions to mitigate and adapt to climate change while promoting economid

Sustainable development is not a totally new concept. Sustainable development priorit

they become critical. Sustainable development today will generally ensure the environg

fires, and the loss of ecosystems and habitats for various plants and animal communities.

U

G-
er-

development and improving the quality of life of communities. History has shown that an exclusive focus on some

aspect of development (e.g., the economy) without due focus on related aspects (e.g., the environment) can lead
less than sustainable pathways of development. As we embark on addressing the climate change issue, we mus
so in a balanced way that does not create additional critical issues. Transportation visions, goals and objectives f
reflect this broader framework, and supporting analysis tools, data, and performance measures must help to gen
ate the programs and projects that will secure a sustainable future.
Adjo Amekudzi, Ph.D.

Associate Professor, Transportation Systems Program
Associate Director, GTI University Transportation Center

Driving, the Built Environment, and Emissions

On September 1, the National Academies of Science rele&patial Report 29®riving and the Built Environment:
The Effects of Compact Development on Motorized Travel, Energy Use, and CO@Hmessansher Dr. Frank
Southworth served as a committee member andawtthor of the report, which examines whether petroleum use,
and thus carbon dioxide (CO2) emissions, could be reduced by more compact, mixed use development. Using i

to
t do
nust
er-

us-

trative scenarios, the committee was able to quantify the potential effects of more compact development patterns.

The upperbound scenario, which consisted of 75 percent of new and replacement housing units in the U.S. be
developed at twice the density of current new development and individuals driving 25 percent less, resulted in pot
tial reductions of 78% percent by 2030 and ofBL% by 2050. The lowdround scenario, doubling the density of

25% of new and replacement housing units and reducing driving by only 5%, resulted in reductions of 1% by 203(

ng
en-

and

1.31.7% by 2050. Overall, the committee concluded that increasing population and employment density in metro-

politan areas could reduce vehicle travel, petroleum use, and CO2 emissions from household vehicle usage by

where from less than 1 percent up to 11 percent by 2050. However, committee members disagreed about the politi-

cal plausibility of achieving the higher end reduction. Achieving such reductions, would require new land use and
ing policies, significant public infrastructure investment (i.e. public transit systems), {askelt strategies like con-

any-

70n-

gestion pricing and higher parking fees, and shifts in public preferences. The complete report can be obtained from

the National Academies Press (www.nap.edu).
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Transportation Carbon Footprint for Metropolitan Areas

Government concerns over both energy security and global warming have taken center stage as public policy issues in
many developed nations in the last few years. At the heart of this concern is the heavy dependence on petroleunj as an
energy source, and in particular, as transportation fuel. Much of the travel activity associated with this fuel use dccurs
within urbanized areas, and urban populations are expected to continue to grow over the next few decades. In the Wnited
{dFGSax GKS GNIYyaALRNIFdA2Yy aSO02N) KFa 0SSy SaidAaylidiSR (2
sions and to be responsible for over 40 percent of the growth in its total eettior carbon emissions between 1980 an
2007. Despite expected improvements in vehicle energy efficiency and a growing use of alternative fuels, CO2 emissions
from US transportation are forecast to continue to grow at 0.4 percent annually.

With these statistics as background, Dr. Frank Southworth (Principal Research Scientist in the Georgia Tech School of
Civil and Environmental Engineering and Senior R&D Staff member at the Oak Ridge National Laboratory) andjAnthon
Sonnenberg (Graduate Research Assistant, and PhD candidate in the Georgia Tech School of Civil and Environméntal Eng
neering) have been developing a transportation carbon footprint for the 100 largest U.S. metropolitan areas as palt of a
larger carbon footprinting study funded by the Brookings Institution. The principal reason for the approach taken qu the
perceived need to develop, for the first time, a set of carbon emission estimates that are derived in a consistent manner,
using the same database and methodology, for a large number of different metropolitan areas, and to do so for thg rap-
idly growing volumes of comparatively low miles per gallon truck as well as auto travel. The transportation carborj foot-
print developed by Southworth and Sonnenberg computes CO2 emissions from auto, single unit truck, combination| truck,
FYR GNI}yaixd GNI@Stod LG AyOfdzRSAa 060204K AGRANBOGE 2N G Af L
YSyitaz ta ¢Sttt a GAYRANBOGe SyrAaaizya OGKFG NBadzZ & |[TNRY
are required to provide transportation services.

Considerable variability is found to exist across metropolitan areas when these greenhouse gas emissions ard meas-
ured on a per capita and a per gross metropolitan product (GMP) basis. Least square regression modeling shows a rela-
tionship between emissions per capita and per GMP with truck traffic share, transit share, employment density, p@pula-
GA2Y RAALISNEAZ2Y A0GKAY (GKS YSONR INBFSX FyR Dat LISNJOF LI
tend to have lower CO2 emissions per capita and per GMP than smaller and more recently developed metro areas.

Currently, the research team is expanding their carbon footprinting methodology with rail transit, as well as intgrcity
travel, including highway, railroad, and air travel.

Anthon Sonnenberg, Ph.D. student, Georgia Tech
Dr. Frank Southworth, Georgia Tech and Oak Ridge National Laboratory

Tracking Greenhouse Gas (GHG) Emissions of Construction Vehicles

The transportation sector in North America is one of the largest cc 000

tributors to global greenhouse gas (GHG) emissions, where appr 70000

D) =
mately 73% of these emissions are generated by road transportati 23 ¢ 0000 § _fgf’_g
As seen in the figure at right, freight related traffic due to constructic § % S E
ranks at the top among truck miles generated by professional bLE so000 g = Ej P -
nesses in the United States. GTI researchers are involved in WCe 10000 | B EE il 2 ;_U,s = 3 é
search efforts to investigate how GHG emissions from constructg § 5 §§ 5o § -
vehicles, such as those emitted by concrete dump trucks, can beé 30000 % %gf B § é o ‘é’ :2% 2
duced. = S I o B4 E < o B3
= 20000 ; 2 g é § = % § :;,E
The first research effort focuses on lowering emissions in the ci 10000 3 = 2 £ 8
struction material transport industry through intelligent and optimize 2 i I 3 I I ] I (<]

route planning. The task of concrete delivery from batch plants to cc Industry Sector

struction sites was selected to estimate GHG emissions. An emissigghicle Inventory and Use Survey 2002, Truck Mileage by
Freight (Business use only) (USC 2004)




Volume I, Issue Il

map (see figure below) was developed in ArcGIS using the road network of the Greater Toronto Area (GTA). T
& asSftSoiSR 0SS0l dzaS SYAaarzya Ay [ FylFrRIFIQa FTNBAIKID

oI

2005. Although many factors contribute and different op-
tions exist for reducing GHG emissions, such as increas
fuel economy and substituting alternative fuel, little atten-

changes. The emission map was then implemented in a de
sion support tool that enables construction industry practi
tioners to estimate GHG emissions from concrete transpo
tation before ordering concrete from batch plants. Since
material cost, delivery time, concrete quality, and availability
often are the main criteria for practitioners to select con-

Concrete Batch Plants:
@ CBM
O Dufferin
Innocon
GHG Emissions:
I 15000 ytco,en)
I 30000 gico e
[ 60000 gco,em

fers practitioners with a choice for the lowest possible GH
emissions during concrete transportation.

Greenhouse Qas Emissions Map forQreater Toronto Area The second research project was a scoping study that w
(Artenian, Sadeghpour, and Teizer 2009) performed using seconby-second Global Positioning System

(GPS) data on commercial and public service fleets to monitor how oftenratian congestion was confronted on
expressways in metropolitan Atlanta. In this particular study, 8 concrete delivery trucks were monitored for 3 w
during July 2009, collecting data using the GT Freight Data Collector. The study compared all of the routes tak

time spent from the batch plant to the construction site and back to the batch plant. The route data included trfﬁvel

time, travel speed, and road segments the trucks traveled on, for example, highway versus arterial roads. Data
study was also collected from February to August 2009 on non construction related vehicleswgdwaeployment
for each of 55 various fleet vehicles included food distributors, construction material deliveries, utilities, pest co
services, public works fleets, express buses, school buses, anebstaggl vehicles. On average, these fleets spent &
15% of total time on the expressway in congested conditions, depending on the type of fleet observed.

The figure at right shows the travel activity o|¢
one concrete mixer truck in the Greater Atlant{
Area. The activity consists of one tour that orig| -
nated at a concrete batch plant location near Fuf -
ton County Industrial Boulevard and ended if-t-
DeKalb County, Georgia. The first movement beg|~
at 6 AM with the truck traveling on low capacity| . g
roads before using-75 and 120 and finally select-
ing again lower capacity roads to reach the destin
tion.

Data is still being analyzed to answer the r¢
search question whether ordering from a close|
concrete batch plant operation would be more|.
beneficial to reducing GHG emissions and delive|
time. Applying a general emission map for cot
gested and noftongested traffic situations and
secondby-second GPS data will help in studyin
this important research problem. This study wi
eventually offer additional insights to researchers an
industry practitioners in more sustainable material transportation.

bAOl 222RZI al adSNRa
Dr. Jochen Teizer, Georgia Tech

aGdzRSyid=z DS2NEBAI ¢SOK
Dr. Randall L. Guensler, Georgia Tech

tion is given to reducing these emissions via behavioral

crete batch plants, the developed decision making tool of+

e GTA
i NI y:

creased by 18 mega tons of CO2 (84%) between 1990 ahd

ng

o
C

u/

beks
en and

r the

trol

G(rjeenhouse Gas Emissions Map for Greater Atlanta Area (Wood and Guenslér 2009)
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Sustainability Evaluation and Planning Guidance for Transportation Systems

The need to consider sustainability as an integral part of transportation decision making atalakay practices has
been acknowledged in several forums in the United States and internationally, including the recenthepsportation
for Tomorrowand the conferencéntegrating Sustainability into the Transportation Planning Pracéksse national ac-
tivities reaffirm what is happening at state and local levels, as increasing numbers of transportation agencies stratdgically
commit to sustainability as a guiding framework for all aspects of the work they do, and all phases of the projects and
services they provide. In order to act on a commitment to sustainability, transportation agencies need appropriate|plan-
ning and assessment methods.

In response to an FHWA broad agency announcement, a GTI research team is engaged in th&ystgeetbility
Evaluation and Planning Guidance for Transportation Systesnish is intended to (1) demonstrate the effectiveness qf
selected methodologies for evaluating transportation systems for their contribution to regional sustainability and feco-
nomic development goals; and, (2) provide guidance to state Departments of Transportation (DOTs), Metropolitar] Plan-
ning Organlzatlons (MPOs) and local transportation agencies on how they can effectively incorporate sustainability con-

o flﬁl 'I g g siderations in long range planning, using performabesed
""5' methods. Further, the project will address issues that arise when

assessing sustainable transportation. Ultimately, the output wjll
be synthesized into a sustainable transportation planning guide-
book for U.S. transportation agencies.

A preliminary literature review indicated that sustainability i
clearly an important concept in Europe, New Zealand and other
international locations, and is becoming an increasingly impdr-
tant concept in the U.S. State DOTs and some local agencies have
begun to apply sustainability principles and are adopting sustain-
ability practices for their internal operations as well as in degi-
sions that affect the lifecycles of the assets they oversee. To slip-
plement the literature review of domestic practices, the fifty state DOTs were surveyed regarding current policies| pro-
grams, and evaluations related to transportation sustainability. The survey questions addressed the three primaryjareas
of sustainable transportatioq environment, economy, and social equity/quality of life. The survey results indicate that
various state DOTs appreciate the importance of sustainability and that many initiatives, particularly environmentaljones,
are driven by federal requirements and state priorities. Each DOT has a unique package of policies or programsj but all
state DOTs address environmental planning in some way. Recently, green initiatives and climate change plans hale been
receiving attention across the country. In terms of economic sustainability, project prioritization methods are becgming
more desirable as state DOTs attempt to maximize outcomes with relatively limited resources. State DOTSs are leagt active
in social sustainability (beyond environmental justice policies) and struggle to find appropriate performance measures to
monitor social impacts. The survey also revealed that one of the major issues in addressing sustainability is data ayailabil-
ity, leading to a need for information sharing and creative uses of existing databases. There is also a need for invgstment
in the development of appropriate databases to enable more effective decisions to be made in the longer term.

There are rich international and domestic experiences addressing sustainability in transportation, that when fnade
broadly available to transportation agencies, will provide important resources for increased effectiveness. Addifional
work will provide documentation on available data sources for sustainability assessment, case studies demonstratihg the
application of sustainability evaluation methods, and guidelines for incorporating sustainability into transportation plan-
ning. A guide to assist agencies with understanding the best practices in sustainable transportation will contribute feffec-
tively to the ongoing activities in the United States.

The project team consists of Dr. Adjo Amekudzi (Associate Professor of CEE and Associate Director.d¥iiGhidel
Meyer (professor of CEE and Director of GTI), Dr. Catherine L.Hogs\(Vest Professor of City and Regional Plannipg
and Director of CQGRD), and Elise Barrella (graduate research assistant and Ph.D. student in Transportation Systgms).

Elise Barrella, Ph.D. student, Georgia Tech
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Publ ic Transitds Role in Mitiglatin

As managers of extensive vehicle fleets and transportation infrastructures, public transit
agencies present unique opportunities for reducing greenhouse gas (GHG) emissions from the
transportation sector. To achieve substantial and esfé¢ctive GHG emission reductions from
their activities, public transit agencies need tools and resources that enable effective GHGemi@ Pu bl i ¢ Jt rans
sion management. In response to this need, the Federal Transit Administration (FTA) comagencies need tools
sioned the development of &ransit GHG Emissions Management Compendamth has gnd resources that
awarded the project jco a research team lead by Dr. Michff\el Meyer. Th'e compgndium is to beé}lable effective
well-organized, concise, and uskiendly manual of strategies that transit agencies can use to

reduce their GHG emissions per passenger mile of service provided. GHG emissigl i

managemehnt . o

The Transit GHG Emissions Management Compendiilincontain essential background
AYF2NXYIFGAZ2Y 2y OtAYIFIGS OKFIy3aS FyR LlzoftAO0 GNIyairAdQal Nt S
footprint of the Metropolitan Atlanta Rapid Transit Authority (MARTA), case studies of success-
ful transit agency GHG emission reductions, and information on various potential strategies for reducing transit agency
GHG emissions. The strategies are to be organized under the following four agency ewaision contexts: (1) plan-
ning/construction/capital projects, (2) procurement, (3) operations/maintenance, and (4) other activities (e.g. LEED]build-
ing practices for support facilities and employee commuting programs).

Initial work on the compendium is now well underway. Duf
ing the summer, the research team completed a literature r
view of publicly available GHG emission calculators, and submit-
ted a paper on these findings to the Transportation Reseafch
Board. In August, research team member Brent Weigel at-
tended the American Public Transportation Association (APTA)
Sustainability Workshop in Salt Lake City, UT. The Sustainability
Workshop provided a unique opportunity to identify current
practices and strategies for transit agency GHG emissions njan-
agement and to network with potential case study agenci
Additionally, the research team has conducted an Interngt
search of agency strategies, as well as a literature search off re-
search reports covering such strategies.

D

Salt Lake City, Ufalsite of the APTA Sustainability Workshop

In the near future, the research team will select from their recent Internet and literature search the GHG emission
reduction strategies that will be included in the Compendium. The team will also begin collecting emissions daté from
MARTA to develop an agenlavel carbon footprint. Additionally, the team will select and begin interviewing trarisit
agencies for case studies of effective GHG emissions management.

The Compendium research team is a partnership of the Georgia Transportation Institute (GTl), MARTA, and thé South-
east Energy Efficiency Alliance (SEEA). The GTI team includes Dr. Michael Meyer (professor of Civil and Envifonmental
Engineering and Director of GTI), Dr. Frank Southworth (Principal Research Scientist in the School of Civil andjEnviron-
mental Engineering and Senior R&D Staff member at the Oak Ridge National Laboratory), and Brent Weigel (UEED AP,
Graduate Research Assistant, and PhD candidate in the School of Civil and Environmental Engineering).

Brent Weigel
Ph.D. student, Georgia Tech
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Meeting Multiple Sustainability Goals in Public Transit Investments

The concept of sustainability is increasingly the lens through which researchersjand
policymakers are examining transportation policy. In definition, sustainability incluges
environmental, economic, and social components. However, in practice, sustainapility
efforts are often narrowly focused on environmental issues. In the past, environmental
goals have been seen in conflict with economic or social equity goals. Increasing the
scope of sustainability efforts allows a focus on the overlapping aspects of environ-

mental, economic, and equity goals.

Public transit is often seen as partl of
tion, usually for environmental reasons. However, public transit systems can also gon-
tribute to social and economic sustainability by relieving congestion, stimulating €co-
nomic development, and improving accessibility and mobility for the transit dependgent.
Given the limited funding available for new public transit infrastructure, it makes sanse

to prioritize projects that meet multiple sustainability goals simultaneously.

The main environmental sustainability goal for transit service is to reduce emissions of criteria pollutants and green-
house gases. This requires reducing vehicles miles traveled (VMT) and the number of cold starts. For transit to e suc-
cessful it must replace trips currently taken by personal vehicle. A key social equity goal is increasing access and jmobility
for the transit dependent. The transit dependent, which includes-iltotsome households, people with disabilities, you
and the elderly, require transit service that is accessible by foot, wheelchair, or bicycle. In addition, they neederangit s
vice that brings them to all types of destinations including work, school, shopping, medical appointments, and recreation.
These trips occur during all hours of the day; even work trips for many-ile@ome transit riders are not in the peak
hours. Transit service that is accessible without a personal vehicle and serves multiple trip types meets both erjviron-
mental and equity goals. Service, like express bus service, that is designed fbopealork trips and is mainly accessi-
ble by vehicles does not meet either of these goals. Without local bus service, it is not accessible to the transit depgndent
and does not serve their trip needs. Since it requires car access, while reducing VMT, it is not reducing cold starts)In ad-

dition, without local service, riders need a vehicle for all other trip types.

Additional research is ongoing to identify operation and design characteristics of transit systems that increase the non
motorized access and multiple trip type usage.

Laurel Pag&eekins, Ph.D. student and Eisenhower Fellow, Georgia Tech

Sustainability Initiatives at MARTA

On January 12, 2009, the Metropolitan Atlanta Rapid Transit Authority (MARTA) Board of Directors approved]the
MARTA Sustainability Policy to promote five major strategic efforts: (1) define funding and alternative financing, (2)jestab-
' i sh MARTA®ds carbon footprint, (3) review and revisf MA
tional outreach program, and (5) establish and prioritize green action items.

This summer several GTI students from Georgia Tech worked as interns or contract employees for MARTA and as-
sisted in the efforts to o6greend MARTA. The MARTA s|taff
Gas & Energy Reduction (TIGGER) Grant as a means to alternatiys — . ,
finance sustainable initiatiyveims™" = AN & 2| Mas

‘ ‘e of

MARTA facilities to r eebasedeeledﬂlieitﬁ."

and provide renewable energy for future pligvehicle charging sta’/.
tions at MARTA parkandride lots. Justin Cooner, also pursuing a Ci
engineering Masterds degree, p==
electric bus fleet. The electridiesel buses have been introduced k'
transit agencies throughout the globe because of their increased
efficiency, reduced noise and air pollution, and superior performa
Versions of both proposals were included in the seven separate p
posals submitted by MARTA for consideration of the TIGGER Grant!

civil engineering, authored a proposal to install solar canopiesg =




