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FOREWORD

This report is a summary of proceedings from a policy and research symposium on
Healthy Regions, Healthy People held October 2005 at UCLA’s Conference Center at
Lake Arrowhead.

UCLA Extension’s Public Policy Program convened the symposium, which was the
fifteenth in an annual series created to address the importance of The Transportation,
Land Use, and Environment Connection. Each year a special theme is selected for
detailed examination of the interrelationships among these three areas. This year’s topic
examined public health issues related to transportation, land use, and air quality, as well
as ways to measure the public health costs and benefits of public policies. The goal was
to balance diagnoses of problems with prescriptions for solutions.

Specific issues addressed were:

Demographics of public health including trends and future issues

Public health costs and benefits of current land use/transportation systems
Safety considerations of urban design/land use/transportation planning
Exposure to environmental hazards/distribution of risk among communities
Effects of goods movement emissions on public health

Global trends in mobile source emissions and regulations

Future roles of conformity regulations

Transportation-urban form link between access and physical activity

To ensure that the symposium identified with the needs of policymakers, practitioners,
and researchers, the program was developed with the considerable help and underwriting
from numerous sponsoring and cooperating agencies and organizations. These include
governmental, business, environmental, and public interest groups, which are all listed in
Appendix D.

I gratefully acknowledge the collaborative partnership shared between UCLA Extension
and the UCLA Institute of Transportation in convening this annual symposium series.
The contributions of co-chair Brian Taylor, Associate Professor, Vice Chair, and Director
of UCLA’s Institute of Transportation Studies in the School of Public Affairs/Urban
Planning are invaluable.

Very special thanks, also, to the two individuals who prepared this comprehensive
proceedings report: Jane Berner and Matthew Dresden, both affiliated as graduate
students with UCLA’s Institute of Transportation Studies.

The hope of the symposium organizers is that the information and ideas that emerged
from this event will contribute to ongoing policy dialogues, and will inspire applications
to daily practices, political decisions, and research agendas.

Catherine Showalter
Director, UCLA Extension Public Policy Program
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I. INTRODUCTION

Healthy Regions, Healthy People, the 2005 UCLA Lake Arrowhead Symposium on
The Transportation-Land Use-Environment Connection, brought together researchers,
practitioners, and policymakers to discuss the complex relationships among
transportation systems, the built environment, and public health. Healthy Regions,
Healthy People represented a milestone in this symposium series in that it marked the
first year in which public health was pointedly and comprehensively discussed within the
broader transportation-land use-environment framework.

During this symposium, public health professionals and academics presented the latest
findings on current trends and issues in their field. They focused on the public health
effects of the transportation system (primarily, about mobile source emissions and traffic
safety) and discussed ways to mitigate these effects. Public health officials also
discussed the largest public health concern today, obesity, and the ways in which their
field is trying to reduce this problem by supporting policies that promote physical
activity.

Transportation experts offered their perspectives on the benefits and costs of the
transportation system — and how health concerns fit into this analysis — and transportation
planners and urban designers debated the merits of using land use strategies such as smart
growth and mixed use development to promote physical activity.

Not surprisingly, this year’s symposium raised as many questions as it answered. It was
a landmark event in terms of its expanded focus and in the promise it held for increased
dialogue and partnership development between transportation and public health
stakeholders.

The proceedings that follow summarize the discussions that took place during the
Healthy Regions, Healthy People symposium. Each of the nine sessions is presented
under a separate heading, beginning with synopses of the panelists’ presentations and
concluding with an account of the discussion period that ended the session. Although
this report does not include every detail of every presentation, we have tried to be as
comprehensive as possible. This report, then, is intended to serve as a reference for those
who organized and attended the symposium, but is also available as a resource for anyone
interested in these issues.



II. SYMPOSIUM PROCEEDINGS

SESSION 1: PuUBLIC HEALTH — THE TRANSPORTATION, LAND USE,
ENVIRONMENT CONNECTION

Catherine Showalter (Moderator), Director, UCLA Extension, Public Policy Program
Brian D. Taylor, Associate Professor of Urban Planning, and Director, Institute of
Transportation Studies, UCLA

Jonathan Fielding, Public Health Officer, County of Los Angeles, and Professor, Health
Services and Pediatrics, UCLA

Genevieve Giuliano, Professor, School of Policy, Planning and Development, USC

The symposium's opening session gave the broad strokes of how public health figured
into the trinity of transportation, land use, and the environment. Following Catherine
Showalter's introduction, the next three presentations set the stage for the rest of the
symposium with a survey of the subject area. How have public health issues traditionally
been incorporated into transportation, land use, and environmental planning, and how is
that changing? What are the big trends in public health, and how do they relate to
transportation, land use, and the environment? What are the hot-button issues in
combining these disciplines--what is known, and what is merely surmised?

Catherine Showalter introduced herself as the new director of the UCLA Extension
Public Policy Program and welcomed symposium participants. She encouraged open,
frank, and respectful dialogue at the symposium, and observed that the unusual mix of
people from transportation and public health meant that everyone there was an expert,
and that audience participation could be either asking questions or sharing relevant
personal knowledge. Additionally, she happily noted that the symposium was well
balanced: between men and women, between academics and practitioners, and even
between northern and southern Californians.

Symposium Overview - The Waxing Focus on Public Health in Transportation, Land
Use, and Environmental Policy and Planning

Brian Taylor gave a thematic overview of the symposium, starting with a comment
about the symposium's structure. Because the participants were from such disparate
disciplines, the steering committee had consciously decided to begin by establishing
common ground -- because the people from transportation might not know much about
public health issues, and vice versa. After whetting the audience's appetite with
thumbnail summaries of the subsequent sessions, Taylor offered his own take on the
intersection between public health and transportation, land use, and environmental policy
and planning.

Even a casual observer could probably tell that a great deal of recent research had linked
urban form to physical activity, with concomitant collaborations between public health
and planners. But the key question, Taylor posited, was whether the excitement of these
new collaborations meant that policy and practice had gotten ahead of the research. With
this in mind, he offered a few basic premises:



The built environment affects bicycling, pedestrian, and transit activity.
The proportion of bicycle and pedestrian trips tends to be higher in central cities
than in suburbs.

* In the United States, body weights are increasing and activity levels are
decreasing.

* Suburban developments are expanding and, because people tend to walk and bike
less in those developments, may therefore be contributing to public health
problems.

* A return to compact, mixed-use development patterns may be justified on public-
health grounds.

Taylor then unpacked the ambiguities of the current research. Although compact, mixed-
use development was indeed correlated with increased levels of utilitarian bicycling and
walking, significant questions remained about causality and significance. Although
increasing access to exercise venues and attractive walking environments increased
physical activity, it was unclear how to translate this into design goals beyond merely
increasing the numbers of recreation facilities or making walking more attractive. In
large part, this was because individual and interpersonal factors (such as socioeconomic
and household status) had a greater influence on travel behavior and physical activity
than physical environment factors.

Nevertheless, Taylor argued, it was essential for symposium participants to explore and
clarify the linkages between urban form and physical activity. Influencing behavior
through policy was complex and risky. And planners already regulated land uses and
managed transportation systems--why not understand those things you have control over?
Additionally, the issue of physical activity was highly congruent with several other
transportation planning issues, most notably those relating to auto-dependence, like
energy consumption, pollution, and low-density development patterns.

Perhaps the biggest flaw in prior transportation literature linking urban form and physical
activity, Taylor argued, was its almost exclusive focus on utilitarian travel (e.g., walking
to the store) at the expense of recreational travel (e.g., jogging for exercise). This
approach partially reflected a difference in goals: transportation people were more
concerned with access to mostly non-physical activities and coping with the issues
deriving from auto dominance. Public health people were concerned with healthy
communities, physical activity and other healthy behaviors. But utilitarian and
recreational travel have a great deal of overlap, and not always in obvious ways. For
instance, so-called "recreational"” travel for children, such as riding bikes around the
neighborhood, may in fact be utilitarian and an important part of socialization, play, and
independence. At the same time, it has also been argued that the physical environments
most conducive to this sort of activity (i.e., low-density suburbs) are least conducive to
walking.

Another set of unanswered questions involved walking: the vast majority of walking by
Americans was unrecorded: from the kitchen to the bathroom, around an office, and so
forth. One might ask how much of this walking was enough to make a difference with
respect to physical activity and public health. Except for short trips, utilitarian walking
was often time consuming. Did the exercise benefits outweigh the opportunity costs of
not engaging in other, perhaps more physical activities? Did people even engage in other
forms of physical activity?

The nexus of public health and transportation planning remained an exciting area of
public policy and planning scholarship, not least because it brought together people
working on similar issues but in highly disparate disciplines. In that this collaboration



was already producing research with models covering recreational travel, utilitarian
travel, and other physical activities, Taylor was hopeful that the literature would soon
give a larger and more accurate picture of the links between urban form and physical
activity. It was just these sorts of complex links between causes, effects, and public
policy, Taylor observed, that Arrowhead symposium participants relished.

The Demographics of Public Health: Current Trends, Future Issues

The purpose of public health, Jonathan Fielding observed, was to "fulfill society's
interest in assuring the conditions in which people can be healthy." To that end, it was
vital to understand how physical and social environments affect behavioral factors that
then directly affect public health. Fielding showed a series of sobering statistics on
mortality rates and Disability-Adjusted Life Years (DALYs). Women were generally
healthier than men. In terms of health by ethnicity, African-Americans were the least
healthy and Latinos and Asian Pacific Islanders (APIs) were the most healthy, with white
people in between. Fielding stressed that behavior was not totally volitional, but largely
conditioned by each individual's social, physical, and genetic environments. He added
that the determinants of health and function were not necessarily the same as the
determinants of disease and injury.

Fielding focused on two major areas of health: obesity and exposure to air pollution. He
termed obesity the "worst epidemic that we have in public health." Nearly every age
group, ethnicity, and location in America showed dramatic and troubling increases in
obesity rates. The rate of adolescent diabetes had increased tenfold, and children born in
2000 had an approximately 1 in 3 chance of contracting diabetes, with a 12-14 year
decrease in expected lifespan if they became diabetic by age 40.

The obesity epidemic was so dire, Fielding continued, that it will soon produce the first
decrease in human life expectancy since the Industrial Revolution. In California alone,
the costs of obesity (measured by summing health care, lost productivity, and workers
compensation) were estimated at $21.6 billion in 2000 and $28 billion in 2005. Fielding
added that whether you were lean or obese, there was still a health benefit to being active.

Fielding then segued into air pollution, noting there were two major types of air
pollution: local (from vehicular traffic and industry) and regional (from photochemical
reactions). Currently, Southern California was among the worst in both categories,
largely because so many communities and schools were adjacent to freeways. Studies
have linked proximity to freeways and busy roads to preterm babies and birth defects,
asthma, respiratory diseases, and abnormal lungs in children, heart disease in adults, and
lung cancer. And disproportionate numbers of minority and poor children attended
freeway-adjacent schools. Children from the most polluted communities also had more
school absences, meaning increased costs for both caregivers and school districts. In a
final, bitter irony, those children in these communities who did get more exercise were
more likely to develop lung problems.

While conceding Taylor's thoughtful point about not wanting policy to get ahead of
research, Fielding countered that some things were "too important to wait for all the
research.” It wasn't necessary to wait for all the research to know if it good idea to take
snack food out of LAUSD schools, or that K-12 kids ought to have a physically active
part of every day as part of school.

Fielding closed by calling for health issues to be considered in transportation and land use
planning and policy development, citing an ongoing project which attempted to measure



the public health effects of policy changes in non-public sectors. For instance, how did
increased walkability to school affect body mass index (BMI) measurements? The key,
Fielding said, was to get policy makers some of the data to help them make good choices.
Sometimes, the most important lesson was to show them the effect of doing nothing.

Mobile Regions, Healthy People: Exploring the Transportation-Land Use-
Environment-Public Health Connection

Genevieve Giuliano gave an overview of the costs and benefits of auto mobility, which
she paraphrased as being about the costs and benefits of the really cheap transportation
that exists in the US. She noted that she was focusing exclusively on the human element,
and not the economic costs or benefits. She added that although most of the symposium
might focus on the costs of auto mobility, there were also tremendous benefits, and a
major policy challenge was to reduce the costs of auto mobility while preserving its
benefits.

Guiliano started with the long and growing list of costs. Traffic congestion, even for
those who quibble with the Texas Transportation Institute's methodology, was clearly
increasing at a nonlinear rate. In Southern California, this trend seemed inevitable, given
the growth in jobs and population over the last 20 years, with almost no increase in
highway or transportation system capacity.

Giuliano acknowledged the growing recognition of the major health hazards from small
particulate matter and proximity to freeways. She noted that as we have become better at
regulation, the marginal costs of decreasing regulated emissions have increased, and non-
regulated emissions have become an ever larger percentage of the total pollution. This
generalization was writ large with the massive growth of the ports of Los Angeles and
Long Beach: as emissions from the port were increasingly linked to a variety of health
problems, people were realizing that most of the pollution came from unregulated
oceangoing vessels. Giuliano added that after years of improvement in ozone levels,
since 2000 the air quality in Los Angeles and the South Coast region as a whole had
started to worsen.

Roughly 42,000 Americans are killed in traffic accidents each year, about the same as the
number of women who die from breast cancer. It's a huge number, Giuliano pointed out,
and clearly one which ought to be reduced. For Americans aged 4-34, motor vehicles
were the leading cause of death, and in fact motor vehicles were among the top ten causes
of death for every age group except those over 65. When you also considered the nearly
2.8 million injured each year in traffic accidents, vehicles clearly accounted for a
tremendous amount of health care and loss-of-work costs. Giuliano added that while
only 4600 pedestrians were killed each year, statistically they faced a much higher risk.

Giuliano then argued that physical activity had been largely engineered out of daily life.
American life was characterized by more motorized travel, fewer jobs requiring high
levels of physical activity, more labor-saving devices, and proportionally more leisure
time spent on inactive leisure activities such as television and video games. Increasingly,
Americans needed to go out of their way to get physical activity. Giuliano then presented
a chart implying that the most likely opportunities for increasing Americans' physical
activities were at the workplace, such as going up and down stairs.

Giulano reminded us that although they were increasingly ignored, the benefits of auto
mobility were enormous, and had everything to do with accessibility. Even in cities with
good transit systems, cars arrived at destinations quicker than any other form of



transportation. For low-income people, the transit schedules were often not aligned with
their work hours or destinations--and from spatial mismatch research we knew that many
low-income jobs were not close to where low-income workers lived. For all workers, the
relative cheapness of car travel has allowed job mobility. Put another way, this has
meant people are able to choose long commutes to maintain the job and the residence and
the social network they prefer. For the elderly, social networks were extremely
important, and continued mobility (meaning the ability to drive or be driven) had a well-
documented psychological benefit. Finally, cheap travel allowed distributed families to
stay close, and allowed far-flung colleagues to gather in locations like Arrowhead.

In terms of health care, cars were the only way many uninsured people had realistic
access to health care, especially given the declining number of health care providers for
them. Underlying this point, Giuliano observed that the single biggest reason children
missed chemotherapy sessions was lack of access to a car. For the insured, auto mobility
enabled them to drive as far as it took to receive the best care. Clearly, public transit was
not a viable option for anyone in medical emergencies. Auto mobility has freed people
from being captive to local retail. Mobility has driven competition and scale economies.
Were Target and Wal-Mart really that bad for consumers?

Giuliano closed by identifying three historical solutions to the geographic separation of
the poor from the not-poor: 1) move the poor into wealthier areas, 2) promote or create
jobs in poor areas, and 3) provide transportation between the two areas. Because the first
two have been so problematic, the third has become the default option. Access to
transportation allowed poor people more opportunities.

DISCUSSION

Kathryn Phillips noted that since high-density areas were generally close to freeways
and busy streets and therefore had higher levels of pollution, shouldn't we then encourage
people to spread out into suburbs? Fielding acknowledged the apparent contradiction,
but noted that only 14% of Californians made enough money to buy a new home, and
that people live where they can afford to. Conceding this wasn't really his field, he
opined that it was both a question of density and design, because high-density
developments did not need to be within 100 meters of a freeway.

Taylor asked Fielding how much of the striking differences in health outcomes by
ethnicity and sex could be explained by differences in household income and education,
and how much was residual from genetics or cultural factors. Fielding first identified the
"Latino paradox" - although Latinos' education and income levels were much lower than
non-Latino whites, their life expectancy is much higher. At the same time, there was a
clear "noxious effect of acculturation": the longer Latino families stayed in the US, the
more their health outcomes mirrored those of non-Latino whites. The Asian American
population is much less heterogeneous, however, and consequently more difficult to
assess. Fielding cited the folly of trying to compare Samoans and Chinese on anything
from body mass index (BMI) to patterns of nutrition. In sum, education and income do
not explain the divergent health outcomes, but an argument can nonetheless be made for
reducing the wide economic disparities between ethnic groups. Take tobacco use: while
men and women smoke in equal numbers among white and black populations, among
Latino and Asian American populations, men are twice as likely to smoke.

Joan Denton asked if any studies were tracking the refugees from Hurricane Katrina, in
the context of studying the dispersal of poor families among the non-poor. Giuliano cited
a famous study on the Gautreaux Program, a Chicago program in which low-income
black housing project residents were given the option of staying put or moving to a
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middle-class neighborhood. The households that moved had much better outcomes,
especially regarding the children’s educational attainment. But as seen recently in
Mission Viejo, it was still difficult to get affluent neighborhoods to accept poor people.
Taylor added that with respect to Katrina, preliminary evidence showed that poor people
from New Orleans were primarily moving to poor areas in Houston, Los Angeles,
Nashville, and other cities. With respect to Gautreaux, the adults who moved
demonstrated some slight improvement, but the children virtually mirrored the
performance of their school peers (in terms of education). Fielding added that changing
social norms was critical--in most poor areas, the expectations are low, but when you
change those expectations children perform at a higher level.

Barbara Lupro asked how close was too close to build residential near highways.
Fielding said there was a gradient (the study he cited used 150 meters as the cutoff), but it
was also important to recognize the existence of tradeoffs. Air pollution was only one
issue among many: was it better not to build a school at all, or to build it near a highway?
Taylor noted an irony of development: being adjacent to freeways reduces the value of
residential property, but increases the value of commercial property. Yet in many new
areas, like the Central Valley, development started along the freeways and went inward.
In that we know about the health risks, and that the property will be worth more if it's
commercial, why would we ever let highway-adjacent property be zoned residential?

Fielding added that the physical and psychological environments during prenatal and
early childhood stages were increasingly being shown to affect later adult health and that
these needed to be studied.

Mark Brucker noted a recent legal settlement in Las Vegas in which a widened highway
led to some school buildings being moved, diesel buses shifting to cleaner-burning fuel,
and so on. In short, there are other options between building a school or not. Fielding
stated that it was a huge mistake to think about schools as schools alone, because they
could and did serve a wide variety of functions: increasing social capital, serving as
meeting places, preschools, and health care facilities, as well as playgrounds and parks.
This view was particularly important given the large new bond measure funding Los
Angeles-area schools.

Alex Kelter noted that, as Giuliano made clear, if you spent 50 years developing a
society around the car, you got a society organized around the car. He wondered, then
how one could reduce the demand for transportation and still preserve the quality of life.
Giuliano said that accessibility today may not be accessibility tomorrow, and putting
people and destinations closer together might be a very good thing in the long run. But
we needed to be careful of the consequences of reducing demand in the short run.
Regardless of whether we were paying the right price for transportation, we had to
recognize that people, especially low-income people, were dependent on goods and
services in the current spatial configuration.

Ellen Greenberg characterized Giuliano's hospital story as more about kids not having
affordable health care close to home. The reality was that cheap car travel has been
compensating for suboptimal performance in other systems, such as housing, health care,
and retail. Giuliano agreed, observing that this was transportation as a social equalizer in
a nutshell. Fielding concurred, but cautioned that for treatments like chemotherapy, you
wanted cancer treatment to be in a hospital, not at a local clinic--and the best hospital
might not be that close to home. Although the health care system had problems,
Giuliano's story was not necessarily about that system failing, but rather about the
transportation system failing.
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Bob Leiter spoke about working as a city planner on a master-planned community in
which half of the people lived within a quarter-mile of the school and community center,
but that large numbers of parents still drove their children to school, because of bad
habits and safety concerns. Without community buy-in, good design and good intentions
were not enough. Fielding agreed, citing recent walk-to-school studies.

Gill Hicks asked about the health impacts of curbing or decreasing economic growth,
especially at the port. Giuliano noted that she intentionally omitted economic
productivity, but would now address it. One the one hand, there was increased
opposition to enlarging the Los Angeles/Long Beach port complex, largely due to the
clear adverse health effects of port emissions. At the same time, 400,000-500,000 Los
Angeles area jobs were connected to port-related international trade. These were largely
good jobs, with health benefits, and many were filled by the less-educated. If we stopped
growth at the port, regional economic vitality (and concomitant public health) might
suffer. Taylor noted that if the economic effects of stemming port growth were indeed so
dramatic, that was a powerful argument for spending a lot of money to mitigate the
adverse health effects. Fielding added the importance of considering the distributional
effects: if port growth continued, 20,000-30,000 more people would get health insurance,
but everyone near the port would continue to suffer from air pollution exposure.
Additionally, as health care costs continued to outstrip the gross domestic product (GDP),
more and more workers would become uninsured or underinsured.

Dennis Washburn noted that all the issues discussed so far required local solutions,
because there wasn't enough money or will from the state or federal government. In
Calabasas, they were partially funding their own school, using 10% of the city budget.
Giuliano agreed there had been a tremendous devolution of responsibility to the local
level, and affluent cities have more options. Cities like Irvine had been able to preserve
their schools despite losses from the state, but whether this strategy helped cities like
Compton was another matter.
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SESSION 2: MEASURING AND EVALUATING THE EFFECTS OF
TRANSPORTATION SYSTEMS ON PUBLIC HEALTH

Randall Crane (Moderator), Professor of Urban Planning, UCLA School of Public
Affairs

Marlon Boarnet, Professor, Department of Planning, Policy and Design, UC Irvine
Steve Pickrell, Senior Vice President, Cambridge Systematics

Daniel Sperling, Professor, Civil and Environmental Engineering and Director, Institute
of Transportation Studies, UC Davis

This second session, moderated by Randall Crane, examined how to measure and
evaluate the effects of land use developments and transportation systems on public
health. Crane began by identifying several factors necessary for such measurement:
public health, physical activity, exposure, mechanisms such as the built environment and
the transportation system, and the behavior of individuals, regulators, and the
marketplace. But the story of evaluation was not just about data availability and the
things we can observe and measure, but also about the linkages among the above factors.
Causality, in particular, was critical. Take, for instance, the question of whether walkable
neighborhoods cause more walking or merely attract people who like to walk. The
answer was probably a bit of both, but teasing out these distinctions has been quite
difficult. Both the actual data available for measurement and the choice of measures
were equally important, and affected the feasibility of acting on these linkages.

Analyzing and Measuring the Public Health Costs/Benefits of Transport and the Built
Environment

How would one do a cost/benefit analysis of built environment interventions aimed at
increasing physical activity? The short answer, Marlon Boarnet conceded, was that we
did not have the data, and would not for at least a generation. The best we could do
presently was a "back of the envelope analysis." Using cross-sectional studies on the
incidence of walking and biking in different environments, for example, we could
distinguish behavioral change from mere associations, but because the ongoing studies
were longitudinal, we did not know crucial questions about whether behavioral change
would persist over lifetimes.

The obesity rate is the defining statistic of this field, and Boarnet noted its gripping
parallels to tobacco use. If current trends continue, diseases linked to physical inactivity
and diet will soon take over from tobacco-related diseases as the biggest cause of
preventable deaths. As an aside, he noted that the CDC had downwardly revised its
prediction of obesity-related death rates, but arguably because medical technology was
allowing people to live longer in spite of obesity. Boarnet then showed a series of maps
detailing the stunning rise in obesity rates, in every American state, from 1988-2003.
What had been the high end of the distribution (an obesity rate of 10-14%) was now the
low end--and all this happened in a single generation.

Boarnet then addressed the question of whether the suburbs make you fat. It's a tempting
argument, he said, but the timelines did not match up. While the obesity epidemic started
in the mid-70s and is still going on, peak suburban growth occurred from WWII through
the 1970s. You could run the numbers different ways--looking at the percentage of
Americans living in suburbs, the changes in suburban population numbers--but the
answer would still be the same. And Boarnet considered any story about how the built
environment's influence on obesity lagged by a generation to be a stretch. Rather,
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Boarnet contended that suburban development patterns are at best a minor factor
contributing to the obesity epidemic. The only way an epidemic of this magnitude occurs
is via broad societal trends, and so we ought to be looking at things like changes in food
processing (especially the rise of cheap sweeteners), food availability, diet, and lifestyles
(especially the rise of two-income households and different time-use patterns).

Nonetheless, the suburban built environment and land use planning can be a meaningful
part of the solution. Boarnet cited travel diary data from Portland, showing that of those
people who had a walking trip during a two-day period (roughly one-fourth of the
respondents), the median walking distance was 0.54 miles--which was long enough to be
a meaningful part of the physical activity solution.

Boarnet noted that transportation professionals were conditioned to focus on small
(mobility) benefits for large numbers of people: say, shaving a couple minutes off a
highway commute. But they needed to change their mindset in this context, because
public health analysis was often about large benefits for a small number of people: say
getting 100 people to increase their daily physical activity from 16 to 48 minutes. The
measurable health care benefits for such an intervention might only be $10 million, but
this could be a big win if the project did not cost very much.

Inexpensive interventions in the built environment could measurably increase the amount
of physical activity. As an example, Boarnet cited the California Safe Routes to School
program, which had seeded several projects, each costing about $300,000 and with two
main goals: increasing the safety of the walk to school and increasing the amount of
walking to school. Boarnet had been the principal investigator on a before-and-after
study done with ten elementary schools, mostly in Southern California. The project
consisted of one specific improvement to the built environment, such as adding a
sidewalk or putting in a traffic light or signalized crosswalk. Because the improvement
was along one specific walking route to school, it created a natural control group. The
study asked parents if their children walked more to school after the projects were built,
and the results robustly showed a statistically significant increase in the number of
children walking to school. A couple caveats: these interventions were small and in
many cases obvious (i.e., low-hanging fruit), and in some cases the overall number of
children walking was still low. Moreover, it was unclear whether this behavior would
last.

We are beginning to learn about low-cost built environment interventions that improve
walking rates and increase safety: installing sidewalks, traffic control, street trees, etc.
It's a bit early to derive cost-benefit ratios, but at any rate it's encouraging. It should also
be said that some of these interventions might be expensive to implement in already-
developed areas, but less so in greenfields and redevelopment areas. Finally, Anthony
Downs' critique--that the bulk of the built environment is already built, and therefore any
changes will be at the margins and won't solve any regional problems--was inapplicable.
The potential with these interventions was not in reducing regional congestion, or air
pollution, or energy use, but about meaningfully improving neighborhood "livability" ---
creating a place where more children walk to school, and where that walk is safer.

Incorporating Environmental and Health Costs/Benefits into Measures of
Transportation System Performance

Steve Pickrell spoke about the measurement and incorporation of health care costs into

transportation policy and decision making using performance data--how it's done, how it
might be done differently, and what's missing from the discussion. In his work as a
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consultant, he noted, he works primarily with major state transportation agencies, which
spend a huge amount on transportation and therefore have a disproportionate effect on
transportation options for everything but local trip making.

He started by briefly reviewing the direct effects of transportation systems on health and
safety. Most major agencies track safety data, starting with injuries and fatalities.
Pickrell noted that this was good because "being alive is an important precursor to being
healthy." He added that the National Highway Traffic Safety Administration (NHTSA)
had estimated that injury crashes cost about $11 billion annually. Safety data on
pedestrians and cyclists had historically been a problem but were improving due to better
data collection, storage, and retrieval methods. These data were used to varying degrees
in decision making and policy formation, however. As an example, he described the
Crash Outcome Data Evaluation System (CODES), which linked crash data to injury
outcomes--following crashes and costs through health care systems, and attributing those
costs to different types of accidents. About 17 states participate in CODES, and it could
be an effective diagnostic and legislative tool, but in his experience it has had limited
effect because it competed with many other stories for limited investment dollars.

Pickrell then discussed factors involved in measuring indirect connections between
transportation and public health: personal health (noise, hours spent in congestion, etc.),
changes to the physical environment (water quality, air quality, loss of open space and
habitat), lifestyle-changing things (spatial layouts of transportation systems and
communities, accessibility of different transportation modes). It was difficult to track
these connections, and there was not one single way to do it. Oregon connected
premature deaths to transportation by measuring traffic fatalities, use of safety belts, safe
drivers, and the rate of impaired driving; but for linking air quality to transportation, the
state only measures the hours of traffic delay. Maryland, by comparison, estimated the
transportation system's contribution to specific pollutants in urban areas, which was a
slightly more direct measurement.

Pickrell then moved on to how spatial relationships and sprawl were viewed as a leading
indicator of health impacts. He identified a measure used by Northwest Environment
Watch, which tracked population growth and growth rates, population density,
percentage of residents in compact communities, and percentage of new residential units
in compact neighborhoods in Pacific Northwest states. Pickrell conceded it would be
difficult to change the level of accessibility for most of the country without major
reworking of communities and transportation systems, but some cities and communities
were growing extremely rapidly. From 1990-2000, 65% of Las Vegas' new metropolitan
growth was in compact neighborhoods and as of 2000 half of all its residents lived in
"compact neighborhoods" (versus 28% in Portland and 24% in Seattle). Certainly,
residential density alone was not enough--accessibility is of course key, but these data are
increasingly available and could fortify previously weak connections.

Pickrell reiterated how the obesity rate exceeded the smoking rate in the United States,
and the rate of obesity in children might soon exceed that in adults. But there were some
interesting countertrends: per capita food energy and food fat consumption was declining,
and levels of structured physical activity (gym time, playing soccer, etc.) were relatively
stable. Arguably, the remaining explanatory factor was the "quality of life"
improvements, as noted by Giuliano, which eliminated the need for unstructured,
informal transportation.

Pickrell showed a chart demonstrating a fairly strong correlation between the obesity

rates and per capita transportation energy use in various nations. A second set of charts
compared weekday travel by age and mode in inner-city Toronto and in suburban
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Ontario. The obvious result was that urban dwellers used transit more and drive less, but
the less obvious result was that children in higher-density areas used transit at earlier
ages, continued to cycle and walk at older ages, and did not start driving until much later
and at lower rates than their suburban counterparts. In light of Boarnet's comment about
small projects that could increase walking, the travel behavior of children after they turn
16 has a lot to do with whether such results could be replicated in a non-inner city
environment.

Pickrell noted that transportation agencies were good at monitoring the public health
effects of investments, but bad at forecasting the health effects in order to make better
decisions. Because the agencies decided among transportation investments based on
cost-benefit breakdowns, health outcome information did not yet play a significant role in
the decision making process.

Pickrell closed by opining that transportation agencies were increasingly loath to link
their actions to secondary and tertiary things they did not control--things like air quality,
exposure levels, and public health outcomes. Instead, they were largely focused on the
efficiency and accountability of their projects. Ironically, transportation policymakers
were becoming increasingly interested in how transportation investments affected
economic development and competitiveness--although the linkage between transportation
and economic development was just as indirect as the link to public health. Pickrell
hoped conferences like this one could push public health back into the spotlight.

The Price of Regulation: Measuring the Costs of Making Transportation Systems
Cleaner and Safer

Daniel Sperling talked about the effect of regulations (emissions control, energy use, and
safety-related) on motor vehicles: costs, consumer markets and industry behavior. There
had been remarkably little previous analysis of this topic, but luckily he had headed a
large project requested and funded by the California Air Resources Board, to help that
agency understand the effect of regulations on motor vehicles as they embarked on a set
of new regulations dealing with greenhouse gases.

His team studied historical data to understand how regulations have affected the motor
vehicle industry over time, analyzing purchase behavior, vehicle sales, costs, and pricing,
and the cost effects of safety, emissions, and energy regulations. The bottom line was
that regulations were responsible for about one-eighth to one-fifth of the price of new
cars, but had little discernible effect on industry performance and activities. The costs of
imposed regulations had been largely accommodated within automakers' normal business
and market planning processes. As an aside, Sperling noted that although this particular
project was wholly funded by the ARB, the ITS at UC-Davis received considerable
funding from the automotive and energy industries, who tried very hard to keep the
researchers "honest."

The United States began imposing safety and emissions regulations in the 1960s, and
energy regulations in the 1970s. But directly measuring the effects of regulation was
extremely difficult for Sperling. First, robust cost data were not available, because
vehicles were complex, and data on emissions controls were either difficult to locate or
proprietary. Second, car prices were historically manipulated by automakers to solve a
wide range of problems, from production targets to keeping legacy union plants active.
Adding in pricing strategies such as financing incentives and cross-subsidization, it was
easy to see that car prices had a tenuous connection to costs. A chart backed up this
contention, showing a near-total lack of correlation between car prices and the costs of
regulation-based adjustments. Instead, Sperling's team focused on periods when
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regulations required expensive new technology in a short time period: specifically
emissions controls in 1975 and 1980-81, and airbags in the 1990s.

Sperling highlighted a recurring theme: technical innovations by automakers in response
to both regulation and demand. A 1990 regulation required dual front airbags in cars by
1998, but by 1995 nearly every car already had them, arguably because media attention
on safety created a demand which outpaced the government regulation. From 1981-2003,
while fuel economy standards were unchanged, cars got 24% heavier, 29% faster, and
93% more powerful -- which is to say, a steady increase in fuel efficiency (more than 1%
per year), was put in the service of enabling faster, heavier cars. A more remarkable
story is that over the last 20 years, while emissions controls have been dramatically
tightened, the cost of emissions control per vehicle have decreased. There's been a
tremendous focus of engineering talent to reduce these costs. And while the car and oil
industries opposed emissions standards, saying such regulations would put them out of
business, the historical data showed a minimal relationship between vehicle price changes
and emission control costs.

While the costs of regulation have been significant -- about $2500-4000 per vehicle--the
benefits have been much bigger, albeit formally unquantified. And automakers'
compliance costs were neither permanent nor cumulative: there were high initial costs,
but human ingenuity consistently reduced them over time, and at any rate the costs were
largely accommodated within automakers' normal business processes.

To make industry behave in a way that's beneficial for society, Sperling contended, we
needed to make the technical challenges not too disruptive, and ensure the costs were
borne evenly. Arguably, the reason greenhouse gas and fuel economy emissions had
been such a tough sell for American politicians was that regulations have been seen as
helping Japanese companies and hurting American companies. Finally, Sperling
wondered whether we could continue to focus on technology and safety improvements,
or look more to altering human behavior.

DISCUSSION

Randall Crane characterized the session as an important foundation for the rest of the
program -- getting at operationalizing what we know and don't know about the
relationships among public health and transportation systems. He then offered a
rhetorical question: what do we do now, and how do we even decide what to do next?

Richard Napier wondered, in terms of the Clean Water Act and water pollution, if there
had been any quantified analysis of what happens to cars and car parts as they get junked.
Sperling said it was not really his area, but that the costs of other vehicle externalities
(such as accidents, congestion, and parking) were much larger than those relating to
water quality--because the former were huge. Pickrell added that water quality was a
more site-specific question. In places like Austin, Texas and Lake Tahoe, local
governments are extremely careful about things like impermeable surface coverage.

Donald Shoup was surprised to learn there are now fewer smokers than obese people,
because his friends uniformly said that when they give up smoking they gain weight. He
wondered if there was a connection (and got appreciative chuckles).

Bill Satariano wanted to know more about what Boarnet had learned about children

walking to school. Was it a daily improvement? Did children walk with parents?
Boarnet admitted, somewhat sheepishly, that they had not studied those particular things,
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but until recently very little was known at all about travel to school. The results he
discussed were based on one survey question: whether parent's children walked more to
school after the intervention.

Martin Wachs noted that the "compact development" versus "sprawl" debate was not a
dichotomy but rather a continuum, and asked Pickrell to clarify where benefits began.
Pickrell conceded that there was no single inflection point for density after which you
started to see benefits--that it varied based on a number of factors--but that this was the
right question to ask. Las Vegas' increasing density was almost wholly residential, and it
was not clear that this allowed non-automotive transportation to be any more practical or
cost-effective, or whether it even allowed for physical activity benefits.

Suzanne Ekerling asked whether anyone was tracking the existence of sexual predators
on heavily traveled routes to school, or when locating a school. Boarnet recognized that
it was a concern and that as a parent of schoolchildren he was of course worried about
such things, but that objectively, traffic safety posed a bigger risk. That said,
neighborhood context matters a great deal in this and other arguments.

Michael Walsh commented that the EPA had recently adopted regulations requiring
lower-emissions fuel for cars, trucks, and non-highway-legal vehicles, and that once the
fuel is in regular use the annual costs will be $11 billion, but the annual savings will be
$70 billion and 20,000 lives. He noted that when computer controls were added to cars,
they enabled emissions reductions, but also other performance improvements such as fuel
economy and durability. How had Sperling allocated the cost of those controls? Sperling
noted that it was tricky, but by rough justice they allocated a third of the cost to emissions
controls.

Kathryn Phillips argued that although obesity was a good marketing point for Safe
Routes to School (SR2S), the main reason for such programs was to protect kids and
provide transportation options for the families. Obesity was connected to food, and when
she was in elementary school, the food was so inedible there was no chance of being
obese. Boarnet conceded that many programs, including SR2S, improved safety and
quality of life and were simply sound neighborhood planning efforts, irrespective of
walking rates. One take-home message for urban planners, then, is that while a common
cause can be made with public health experts, many interventions are simply common
sense.

Dan Beal appreciated hearing how regulations were not a disaster at all for automakers.
He wondered whether the lack of national standards for vehicle performance means we
would not be able to impose measures such as remote exhaust sensing, mileage-based
insurance, and direct-use pricing. Sperling commented that emissions/fuel economy
regulation had largely become a Detroit vs. Japan argument, because Japan invested in
good technology and Detroit did not. For the distributional effects just cited, there would
not be the same resistance in Washington; rather, it would be a matter of convincing the
politics of such metrics' value.

Gregg Albright commented that Pickrell was correct, DOTs became organizationally
insecure about measures that they were charged with changing yet had no control over. It
was simply common sense. How did he propose they reconcile this? Pickrell noted that
he did not fault transportation agencies for not rising to the challenge, but it was
disingenuous to jump on the economic development bandwagon when there was a similar
lack of control. Sperling added that sometimes things seem intuitively right, but of
course Caltrans and other agencies could not act without the help of private industry.
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Barbara Lupro wondered if the generational lag in suburban development could be
explained by the fact that people who grew up in the 40s and 50s, largely not in suburbs,
developed walking as a habit and continued it throughout their lives, unlike their
children. Boarnet said it was possible and that was indeed the sort of story he would tell,
but he thinks there's a lot more going on, and at any rate it was impossible to tell.
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SESSION 3: LAND USE AND TRANSPORTATION ASPECTS OF RISK AND
PUBLIC SAFETY

Martin Wachs (Moderator), Roy W. Carlson Distinguished Professor in Civil and
Environment Engineering and Professor of City and Regional Planning, UC Berkeley
Susan Herbel, Senior Associate, Cambridge Systematics

Anastasia Loukaitou-Sideris, Professor and Chair, Department of Urban Planning,
UCLA

Raul Lejano, Assistant Professor, Department of Planning, Policy, and Design,

UC Irvine

Kristine Thalman, Chief Executive Officer, Building Industry Association,

Orange County Chapter

Martin Wachs observed that normally, on a Sunday evening in October, he would be
watching the baseball game and drinking beer, but after listening to the presentations so
far he realized this was bad for his health and he would be better off going for a jog. On
the other hand, the next panel would tell us all about the dangers associated with
engaging in that sort of physical activity, such as traffic hazards and the polluted air that
you breathe while jogging. On a more serious note, Wachs noted that previous
Arrowhead conferences had inadequately addressed safety, and this panel was a start at
redressing that gap, and hopefully would contribute to greater understanding of a
complex subject.

Risky Business: Understanding Relative Risks and Safety Trends in Travel and
Transportation

Susan Herbel characterized her overall theme as making people think about the safety of
everyday tasks. She noted that safety research, like other research presented, suffered
from a lack of data, had multiple causes and solutions, and required both cultural and
organizational changes. Generally, we used reactive solutions when we need proactive
approaches.

Motor vehicles were the leading cause of injury-related death, for Americans aged 1 to
64. Since the 1960s, the fatality rate had decreased at a near-miraculous rate, but the raw
numbers were still gruesome: about 43,000 deaths and 3 million injuries each year due to
traffic injuries. In 2000, NHTSA estimated the annual cost of car crashes at $230 billion-
-it's a huge public health problem! Moreover, policymakers rarely linked traffic crashes
to things like mobility or to environmental pollution. She recently did a study for
Orlando showing that 50% of the metropolitan congestion was due to traffic crashes, but
they decided to solve the congestion problem by adding another lane.

The reduction in motor vehicle-related deaths had plateaued for the last ten years, which
was troubling. Causation was extremely tricky, and usually due to multiple risk factors.
That said, the leading factors were (in order): failure to wear seatbelts, impaired driving,
roadway departures, speeding, distracted driving, intersections, and unlicensed drivers.
As an aside, the biggest story in these fatality rates was the increase in motorcycle deaths,
even while states are doing away with helmet laws. Herbel noted the phenomenon of
males 35-50 buying high-powered bikes, then riding without helmets or training, and
crashing in large numbers.
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To get raw data for analysis, Herbel used police accident reports, but acknowledged such
data was not robust because in accidents, the focus of the police is (understandably) not
on data collection. Some states have implemented large-scale systems to coordinate
hospital data, EMS runtimes, driver histories, etc., but it is difficult to do so. A threshold
question was whether a traffic incident is an accident. Although the public tended to
believe traffic incidents are random, in fact they were highly predictable, and therefore
ought to be preventable.

The top two public traffic safety-related concerns were aggressive driving and driver
inattention. Unfortunately, although aggressive driving was unquestionably a concern,
states' attempts to regulate were reminiscent of the Supreme Court's famous take on
pornography: they cannot define it, but they know it when they see it. Delaware, for
instance, had a seven-factor test (including tailgating, speeding, disregarding traffic
signals, and cutting in line) and if a driver is doing any three then they are driving
aggressively. This was extremely hard to define. Driver inattention, and especially cell
phone usage, was another hot-button issue, but Herbel contended the real problem was
people trying to multitask--because the roads were so smooth and the cars so easy to
drive.

The public ought to be more worried about the safety and mobility of older persons. A
current trend was that America is rapidly getting older, and aging boomers were
healthier, wealthier, more educated, and more mobile than previous generations, and
expected to stay that way. An ongoing trend was that women outlived men and were far
more likely to be living alone and in poverty--and then needing to drive again, when they
had not driven for years. And although older drivers were extremely careful, and tried
hard to follow the rules, when they got in accidents they were killed or injured far more
often, because their bodies were more frail. Finally, we were looking at today's aging
population but making decisions about the future aging population, when they were very
different.

In terms of priorities about traffic safety funding and policy, SAFETEA-LU did not even
provide enough money to maintain the roads, much less improve them. Although safety
did pretty well in terms of funding, much of that was dedicated to projects that have little
to do with data-driven, technical identification of problems. But there was so much pork
that nearly every area got something, and no one was insisting that those decisions be
technically informed. In policy discussions, congestion always trumped safety, which
just meant we needed to do a better job explaining the relationship between congestion
and safety--which was difficult, because we didn't always know what that was. This was
an area screaming for further study. SAFETEA-LU, however, did reinforce the idea of
safety as a priority planning factor: funds were doubled, with every state required to
develop a comprehensive, data-driven strategic highway safety plan. Also note that since
9/11, safety and security were now two separately considered issues with respect to
transportation.

Looking back over the last 30 years, we have been analyzing the same issues, but with
more sophisticated methods. But even though the cars and roads were much safer, the
drivers were not. The challenge now was applying knowledge of the old systems to the
new and rapidly evolving ones.

Safety Considerations of Urban Design/Land Use/Transportation Planning

Anastasia Loukaitou-Sideris presented a synthesis of research incorporating
criminology, public health, and urban planning insofar as they link walking and physical

21



activity and health. She began by observing that numerous studies had confirmed the
concept that perceived risk and fear could constrain individual behavior, leading to
inactivity and then poor health. Features that were important for walking included
personal safety, aesthetics, the presence of destinations, and the convenience of nearby
facilities.

Loukaitou-Sideris then examined how perceptions of neighborhood safety varied due to
modifying socio-psychological, demographic, and environmental factors. Socio-
psychological factors could be highly personal, such as prior experiences with a setting,
familiarity with an environment, or past victimization, or they could be socially
produced, such as parental admonitions, highly publicized media stories, and police
warnings.

Demographic factors included a wide range of modifiers. Women were generally more
afraid of crime, less likely to walk after dark, and felt more at risk in spaces like parking
structures, underground passages, and bus stations. Residents of low-income
neighborhoods were more afraid of crime (often with good reason), and identified safety
as an obstacle to walking--yet they also do more utilitarian walking, albeit out of
necessity. The rate of children walking has declined dramatically, largely because of
parental fears about crime and traffic, which--at least on the subject of traffic risk--were
not unfounded. Older adults--for whom walking is their primary physical activity--are
particularly afraid of the dangers of walking in public, such as victimization from crime,
injury from traffic collision, and dog bites. Poor sidewalk conditions increase older
people's risk of post-fall injuries. Non-white people generally reported higher levels of
perceived risk, were overrepresented in pedestrian deaths, and were less likely to
participate in recreational physical activities.

Turning to environmental factors, Loukaitou-Sideris observed that people were afraid of
both neighborhood incivilities (graffiti, broken windows, panhandling, etc.) and physical
features that limit their ability to survey the environment: darkness, tunnels, or unfamiliar
settings.

Loukaitou-Sideris then introduced some policy and design interventions. For crime,
many of the same environmental features which made people afraid of walking were
indeed correlated with higher crime rates. Interventions, then, included fixing broken
windows, facilitating eyes on the street, improving lighting, and eliminating adjoining
land uses associated with higher crime rates. It was vital, however, to reduce both crime
and the perception of risk, which meant also creating safe territories and protecting access
routes to destinations, as well as complementary strategies such as policing and
surveillance, educational programs, and emergency buttons on transit.

In terms of traffic safety, Loukaitou-Sideris noted that a lack of attention to pedestrians
had made streets less safe for walking, but interventions affecting driver's behavior could
mitigate the effects of vehicles. The regulation of traffic through traffic lights,
crosswalks, etc. should be customized to specific neighborhoods: if you have a lot of
senior citizens, crosswalk signals need to give them more time to cross the street. To
reduce the amount of car traffic generally meant both encouraging auto-alternatives and
making auto travel more expensive. Traffic calming and enforcing safety zones were
methods to reduce traffic speeds. At the same time, pedestrian behavior could be affected
too. Such infrastructure as maintained and unobstructed sidewalks, bike lanes,
crosswalks, and lighting was necessary but not sufficient.

The built environment should be designed to decrease, not aggravate perceptions of risk
and fear. Design and policy interventions aiming to enhance neighborhood safety were
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necessary first steps to encourage walking, but they should be tailored to the needs of
different subgroups, and the characteristics of the neighborhood. Also, it is vital to
evaluate if the proposed interventions are reaching those most fearful of walking and in
danger of physical inactivity and obesity-- women, children, the elderly, inner city
residents, and low-income people. It's also essential for collaboration among researchers,
schools, parks, community groups, and policymakers -- in short, everyone who affected
the design, planning, and programming of the built environment.

Exposure to Environmental Hazards: Understanding the Distribution of Risk Among
Communities

Raul Lejano spoke about air quality as an environmental hazard in communities,
focusing on work he had done with Communities for a Better Environment (CBE) in
Huntington Park, a small, low-income city in southeast Los Angeles County
disproportionately burdened with environmental risk. His goal, in his work and his
presentation was to make the idea of environmental risk real, almost tangible.

Thirty years after the Clean Air Act, a great deal of time and money had been spent
cleaning up point sources, but many communities still had areas with extremely high
levels of environmental risk. The current regulatory model was an amalgam of single-
strategy approaches: regulating primarily large sources, using primarily technological
solutions, and determining success primarily by regional air quality. Unfortunately, the
risk from air pollution was ubiquitous, embedded, and much more intractable than
thought 30 years ago, and the regulatory model needed to be rethought.

Measuring success by regional air quality regulated at the median ignores the existence of
"hot spots"--because the areas of greatest exposure could only be measured on the micro
level, areas on the scale of four square blocks. Though the South Coast Air Quality
Management District covered the better part of four counties, it only had 30-odd air
quality monitoring stations.

Huntington Park was full of mixed uses--a typical four-block area might include houses,
apartments, an x-ray laboratory, a truck depot, parking lots, an aluminum casting outfit,
and a hardware store. Many of these land uses polluted, but they were almost all
unregulated, and it was difficult to tell how much they produced or what sort of risks they
created. Instead of a single point source, this neighborhood suffered from a complex
cumulative impact problem. At the same time, people lived and worked there, and to
solve the problem the community first needed to define the problem itself. CBE, the
advocacy group, had to develop a different strategy as well: their typical approach
involved shutting down large polluters via picketing and protesting. Here, CBE
developed the community's ability to correlate pollution with health outcomes and also
interact with policymakers.

Lejano's goal was to make the risk real and thereby more policy-actionable, and his
strategy was to map risk as if it were a terrain, using modeling to estimate the risk from
each type of land use. He showed a map displaying a terrain graph of cumulative cancer
risk, which showed that most of northern Huntington Park had a risk of about four to six
times the regional average. It was also worth noting that Huntington Park lies between
the 110 and 710 freeways, with the Alameda Corridor freight line running through the
middle. The exposure risk from these corridors was extremely high, but fell off once you
got about 200 meters away--at least according to the model. Thus, although we often
heard that the risk in the basin was primarily from vehicles, in the most vulnerable
places--like Huntington Park--the primary risk was the small point sources.
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Describing the problem in spatial terms did not mean the solution was also spatial;
because the risk came from cumulative small sources, removing a few would hardly
change the risk at all. As seen in Huntington Park, some problems were uniquely
contextual and could not be solved by regional regulations. Others were created by the
ways people navigate these topographies of risk: if people did not have day care, for
instance, they might take their children to the bus stop, which might be a major source of
heightened risk. Put another way, risk was the intersection of behavior and built form.
Because risk was complex and often tied to numerous local sources, the solutions must
also be multi-strategy and locally tailored. Because the most vulnerable populations were
at the greatest risk, interventions should focus on them. Finally, in that the risks were
often rooted in behavior and social mores, solutions often required strengthening the
community and building networks.

Commentary

Kristine Thalman commented that the current generation was driving and making
housing choices quite different than previous generations. For one thing, they were
interested in transit oriented developments (TODs). She largely agreed with Loukaitou-
Sideris' suggestions about built environment interventions to prevent crime, but cautioned
that as with most policy suggestions, they required political will to be implemented.
Things which might be approved in Santa Monica would not pass muster in the city of
Orange, or Anaheim.

Building upon Lejano's presentation, she stated that the building industry far preferred
relationship-building to blanket regulations, and in fact often views regulations as a
substitute for finding solutions. That said, developers--especially the current generation
were interested in the same things as many of the people at the symposium. They grew
up as environmentalists, and wanted to find solutions that made sense both as business
and public health solutions.

DISCUSSION

Susan Herbel cited a recent study which found that two-thirds of elderly pedestrians
admitted to hospitals had suffered sidewalk-related injuries, which strongly implied the
need for communities to perform sidewalk audits. Anastasia Loukaitou-Sideris agreed,
stressing the need for individually tailored approaches and how cities can do a lot with
small, doable projects. Kristine Thalman added that the one-size-fits-all argument was
also employed by NIMBY opponents whenever, say, someone wants to build an AM/PM
mini-mart. The effects of such a store are quite different in the inner city versus in the
suburbs. Raul Lejano added that creative-minded city officials and community leaders
should be creative in crafting policy instruments by, for instance, attaching environmental
quality standards to conditional use permits.

Bill Satariano wondered about identifying community assets to leverage the more
negative aspects. Anastasia Loukaitou-Sideris noted that asset mapping was valuable but
required people in neighborhoods to commit a lot of time and effort, and were especially
hard to sustain in areas without preexisting neighborhood groups.
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Douglas Kolozsvari wondered about studies demonstrating the effects of education and
training on safety. Anastasia Loukaitou-Sideris noted that some of this work had already
been done in New York schools, using modeling to teach children the safest way to cross
streets, ride the bus, and so forth. Susan Herbel mentioned that many older people would
prefer not to drive but didn't know their transit options. Programs that matched up new
transit riders with neophytes had been very successful, implying education has a big role
to play in traffic safety.

Lejano was asked if he had compared his modeled risk in Huntington Park with the actual
health effects. He said they had been surveying but it was difficult to tell, and at any rate
the richer picture of individual risk derived from individual's daily travel patterns. That
said, the air was measurably less clean there and the area had a higher asthma rate than
elsewhere in the county.

Randall Crane asked about safety and teenage drivers, especially in light of how his
teenage son had just totaled his car. Susan Herbel agreed that teenage boys and girls were
extraordinarily high risks, and added that the current sort of drivers' training did not
improve safety. She suggested requiring more training, higher fees, and postponing
licensing, as in Europe. She also proposed absolute bans on cell phones for teenage
drivers, and added that each additional teenager in a car increased the risk of an accident.

Toby Tiktinsky asked how about how important density was to the safety analyses and
prescriptions. Raul Lejano noted that risk hotspots are in the denser areas, and Anastasia
Loukaitou-Sideris added the well-known correlation between walking and high-density
/urban areas, for the simple reason that there are more destinations within easy walking
distance in those places. Martin Wachs noted the multiplicity of ways in which the word
"density" was used in transportation planning. As a metropolitan area, Los Angeles is far
denser than New York City, yet it has a completely different sense when seen and
experienced in person. Density alone is an imprecise measure.

Dennis Washburn cited the difficulty in getting citizens involved because they did not
know where to start, and proposed revisiting participatory democracy. Raul Lejano noted
that a single city official could often shepherd a project through political hurdles. Susan
Herbel paraphrased Margaret Mead, noting that a small group of dedicated citizens could
indeed make a difference. Anastasia Loukaitou-Sideris qualified this statement by noting
that in middle and upper class neighborhoods, neighborhood action was usually in
opposition to something, and not proactive; it's difficult to inspire citizens to be more
proactive and participate in neighborhood governance. Los Angeles' experiment with
neighborhood councils had uncertain results to date.

Muggs Stoll noted the high levels of distrust in low-income communities regarding
community visioning projects, in response to environmental hazards such as in
Huntington Park, because many ostensibly incompatible land uses are owned by local
businesses and families. Lejano agreed, noting that simply starting the participatory
process was a huge time and energy commitment, but as seen with Taylor Yard
downtown, it was a lot easier to kill a project than to create one.
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SESSION 4: THE HEALTH EFFECTS OF EMISSIONS AND AIR
QUALITY

Mary Nichols (Moderator), Director of the UCLA Institute of the Environment, joint
appointment with the UCLA School of Law

Arthur Winer, Professor of Environmental Health Sciences in the UCLA School of
Public Health and core faculty member in the UCLA Environmental Science and
Engineering Program

Joan Denton, Director of the Office of Environmental Health Hazard Assessment
(OEHHA) for the State of California

Michael Walsh, Consultant and mechanical engineer with extensive experience working
in the field of motor vehicle pollution control

Mary Nichols introduced this session by providing context to the issue of air pollution,
drawing from her own experience as Chair of the California Air Resources Board during
the Jerry Brown governorship. She explained that, while it seemed as though she and her
colleagues were moving fast and hard in terms of setting air pollution standards during
the 1970s and ‘80s, looking back one could only ask, why did it take so long to set air
quality standards? The Clean Air Act regulations have proven to be cost effective and
American business’ response to these regulations, in terms of developing new
technologies to reduce pollution emissions, has been faster and more innovative than
expected. Most of these technological improvements have come to light vehicles — in the
form of reduced emissions in passenger cars — but much work still needs to be done for
heavy trucks and diesel engines, especially as the goods movement industry — an industry
that is not directly under local control — continues to grow. Nichols then introduced the
panelists: Arthur Winer, a colleague and leading researcher who will provide general
context on the issue of air pollution exposure; Joan Denton, who has the distinction of
running a small science agency within the context of state government; and Michael

Walsh, one of the original architects of air pollution programs related to motor vehicles.

Transportation-Related Air Pollutant Exposure: Implications for Regional Policies and
Public Health

Arthur Winer began his presentation by explaining a recent paradigm shift in the way
air pollutant exposure is assessed. For several decades, researchers have understood the
regional impacts of automobiles and other transportation-related air pollutants (namely,
smog), but they are only beginning to explore and understand the localized effects of
such exposure. The increasingly popular philosophy is that air pollution needs to be
measured in the microenvironments in which people live, rather than at remote air
monitoring stations. This paradigm shift requires a new generation of physical
measurement systems, which so far have included backpacks that pull in air for
measuring an individual’s personal breathing zone, and the installation of air monitoring
stations in neighborhoods.

Winer discussed five examples of microenvironments affected by transportation-related
pollutants, focusing primarily on the first three: near-roadway environments; passenger
vehicle compartments; school buses; near-roadway structures (schools, homes); and the
proximity to ports, airports, and rail.

For near-roadway environments, Winer explained that a number of studies have shown

that spending time in proximity to heavy traffic, especially diesel truck traffic, is
associated with a wide range of morbidity effects and increased mortality. There are
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tremendous spikes in black carbon, ultra-fine particles (UFP), and carbon monoxide (CO)
concentration in downwind areas within approximately 200 to 300 meters of major
freeways (examples were taken from research conducted on the 1-405 and I-710 freeways
in the Los Angeles area). High concentrations of UFPs are particularly worrisome
because these particles are so small that they can penetrate the cell wall, with the
potential of causing oxidative damage to people’s DNA and RNA, and because these
particles’ distribution cannot be captured by traditional remote air monitors.

For the passenger vehicle compartment microenvironment, Winer’s take home message
for drivers was to not drive behind diesel trucks. For a vehicle following a regular car, its
passenger compartment should have a relatively small concentration of black carbon (on
the order of 5 micrograms per cubic meter). However, a vehicle following a diesel truck
with a high exhaust would have approximately 3 times that amount of black carbon in its
passenger compartment, 4 times that amount if it were following a diesel truck with a low
exhaust, and 20 times that amount if it were following a transit or school diesel bus with
low exhaust.

The mention of the dirtiness of school buses brought Winer to a discussion of air
pollutant exposure in relation to children, a vulnerable group because of children’s
immature lung formation and relatively high breathing rates. Recently, Winer led a
research team that studied the exposure suffered by school children that rode school
buses in the Southern California region, at a time when approximately 70 percent of
school buses in California are diesel powered with low exhaust. His team found that
some students spend up to three hours a day riding school buses from their homes in
south central Los Angeles to magnet schools in places like Brentwood, traveling during
rush hour periods when they are not only exposed to the emissions coming from their
own school bus, but also from other school buses (driving in caravan) or other diesel
trucks on the freeway. In this study, the research team put real-time air pollutant
measurement instruments on the bus and rigged white propane tanks to follow behind the
bus’ exhaust pipe. They measured that exposure rates were up to 20 times that of regular
background air inside the bus cabin, and the propane tanks were turned black from the
exhaust. Winer and his team concluded from this study that students face the worst
exposure when they are actually riding the school bus, from these buses polluting
themselves and from encounters with other diesel vehicles, while exposure from time
spent waiting on the sidewalk for the school bus was not nearly as serious a concern.

To help reduce school children’s exposure to air pollutants during the ride to school,
Winer proposed the implementation of several low-cost behavior modification strategies:
Assign the cleanest buses to the longest bus routes

Instruct school bus drivers to avoid other diesel trucks and not to drive in caravan
Minimize the time children have to wait outside for the school bus

Instruct drivers to turn off their buses rather than idle

Develop strategies to shorten commute times, to be integrated into the decision-
making process of where schools are sited

Winer closed with a mention of how important goods movements is becoming to the
issue of transportation-related air pollutant exposure, especially to children, as
approximately 75 percent of goods from the ports of Los Angeles and Long Beach are
being transported on land by big rig diesel trucks and several schools are located near the
terminal island freeway.

In conclusion, Winer emphasized the following points:
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*  We must focus on installing particle traps on diesel vehicles and on retiring the
diesel truck fleet and emphasizing the use of cleaner fuels, for the health of
children and for the general public

*  We must reduce vehicle miles traveled (VMT) and cold starts and as well as
improving emission standards

* Itis only 10 percent of passenger cars that account for 50 percent of total vehicle
emissions, indicating that the smog testing system is flawed and in need of reform

* Even though smart growth and high-density infill development might have
benefits such as reducing VMT, the risk factors of building residential units next
to freeways and above potentially dangerous retail uses need to be carefully
weighed

* Environmental justice concerns are growing as attention shifts from regional
conformity to the localized impacts of air pollutants, as minority and
underprivileged communities may experience above-average levels of exposure
because of their location near freeways or other pollution sources

* Creativity and innovation is needed to find new ways to buffer diesel trucks from
communities, whether it be the creation of physical buffers or even virtual buffers,
in which trucks would drive down the center lanes of the freeway rather than the
outside lanes

Air Emissions and Human Health Effects

Joan Denton’s presentation summarized the findings of many research projects
published in the last two to five years, which has been something of a “Golden Age” of
knowledge about the health effects of air pollution. Denton explained that this research
has been made possible through funding opportunities from organizations such as the
Environmental Protection Agency (EPA), from advancement in computer capabilities
that allow for meta analyses, and from increased availability of relevant databases. She
also noted that much of this seminal work is being done in California.

The message front and center in Denton’s presentation was “Air Pollution Affects You.”
She asked the symposium to remember that everyone feels the effects of air pollution,
whether directly or through friends and family members. She also stressed that people
who live near heavily traveled roads or have a preexisting medical condition (respiratory
disease, cardiovascular disease, and even diabetes) are especially vulnerable to air
pollution.

Denton’s presentation focused on four key areas:
* Birth outcomes from exposure to air pollution
e Children and the effects of air pollution
* Adults and the effects of air pollution
* The mechanisms through which pollution affects the human health system

In her discussion of birth outcomes, Denton presented research findings that suggest that
low birth weight and preterm births are among the possible adverse effects of exposure to
air pollution. There also is evidence linking ambient air pollution (CO) to cardiac and
orofacial birth defects. She closed this discussion by sharing an example in which a
mother was known to have been exposed to particulate matter and her child was born
with underdeveloped lungs.

Denton’s discussion of children focused on the dangers of early life exposures —
especially those in the first year of life, when the lungs are still developing, because air
pollution can retard lung development. Such early life exposure increases the probability
that a child will develop asthma, and also can lead to increased school absenteeism,
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which could have wider implications in terms of the learning capacity and educational
attainment of a child. In terms of transportation-related pollutants, asthma is associated
with residential proximity to freeways (i.e., the closer the residence to the freeway, the
higher the rates of asthma), and pollution from automobile traffic is associated with
respiratory symptoms in children. Denton also built on the environmental justice
concerns raised by Winer, presenting findings that school exposure to traffic-related
pollution correlates with the percentage of black and Hispanic students in a school, and
that children of color in California are approximately 3 times more likely to live in high
traffic areas than white children.

For adults, exposure to air pollution is associated with strokes, atherosclerosis,
cardiovascular disease and cancer, morbidity, and mortality.

Finally, Denton discussed the mechanisms through which illnesses are occurring from
exposure to air pollution. She explained that there are three keys in terms of
cardiovascular and respiratory effects: inflammation at the cellular level, recruitment of
the autonomic nervous system (which controls heart rate), and oxidative stress. The
narrowing of airways, airway inflammation, decreased air flow, and the blockage of cells
in the respiratory system can all be due to the irritation of air pollution. Particulate matter
(PM) 2.5 is associated with the disruption of the integrity of cellular material.

In conclusion, Denton underlined the importance of expanding our knowledge about the
health effects of air pollution. She acknowledged that this is a daunting task but also a
great opportunity to do so, at a juncture in time when the California population, the
number of cars being driven, and the goods movement industry are growing at high rates.

The Rapid Growth of Goods Movement-Related Emissions Worldwide: Trends, Health
Effects, and Needed Policy Responses

Michael Walsh followed with a presentation that focused on the status of emission
control policy related to heavy-duty vehicles, maritime vehicles, and rail. He opened his
discussion by explaining that, in this country and in the rest of the world, we are just
beginning the process of cleaning up and setting controls on heavy-duty vehicles in the
same way we have already done with light-duty vehicles. In terms of the rail and marine
sector, there is virtually nothing controlling these vehicles internationally, while we have
minimal national standards. Changing international institutional structures is vital as the
importance of global freight grows, especially considering how current international
marine organizations are heavily influenced by industry and are, as a result, ineffective.

Walsh provided an overview of the mode share in the global freight industry. Trucks
make up approximately 60 percent of global freight energy use, and this share is
gradually increasing, while rail has a relatively small share and water transport is
declining. However, rail and marine veh