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Ben

Schwegler,
D.Env.’99

As senior vice president

and chief scientist of Walt
Disney Imagineering R&D,
Schwegler is responsible for
Imagineering’s Sustainable
Design and Engineering
group, which consists of
engineers, architects,
scientists and other design
professionals chartered to
understand the interaction of
the built and natural environ-
ment, and to design infra-
structure and buildings to
minimize their negative
impacts. One of the unusual
features of this approach is
that it merges innovations in
productivity for the design
and construction industry
with more traditional scientific
approaches to sustainability,
such as ecosystem functions
and services, habitat protec-
tion, and control of air, water
and soil pollution. “By explic-
itly identifying ecosystem
functions and their associ-
ated services, we are estab-
lishing the basis whereby
they can be made an integral
part of the typical business
financial models,” Schwegler
explains. “This approach
enables the explicit linking of
resources used in construc-
tion and operation of build-
ings and infrastructure to
those of the ‘natural’ environ-
ment” Schwegler, a consult-
ing professor at Stanford and
member of the Jet Propulsion
Laboratory’s Technical
Divisions Advisory Board, is
a winner of the Henry R.
Michel Award from the
American Society of Civil
Engineers.

to chemical policy in the state, as well as examining
federal policies on regulation and prevention.”

Dr. John Froines, on the new UCLA Law and Environmental Health Initiative on Sustainable Technology

Sustainable Technology to tackle key environmental
sustainability issues from the policy perspective.
UCLA’s COEH teamed with UC Berkeley’s COEH
to produce the widely circulated “Green Chemistry:
Cornerstone to a Sustainable California,” commis-
sioned by the California Environmental Protection
Agency. And last month, UCLA - with the School of
Public Health again playing an important role —
received federal funding as one of two lead campuses
in a national effort to learn more about the implica-
tions of nanotechnology for the environment and
human health.

Of the estimated 60,000-80,000 different chemical
compounds used in commercial applications — with
more added each day — only about 1,000 have under-
gone extensive toxicity testing. In the United States,
the policy has been to allow chemicals to be used
commercially until there is evidence that they are
harmful — by which time much damage has often
been done to the air, waterways, and human health.
And while some chemicals break down immediately,
others can remain in the environment for decades,
even after they are no longer in use.

“We've gone after the chemical threats in our
environment one by one, operating on the presump-
tion that all chemicals are innocent until proven
guilty,” says Jackson. “The amount of science, dia-

logue, and regulation it takes to get one chemical

reduced or removed is extraordinary, and politically
untenable in many situations. We are much better off
coming up with a list of what’s safe and expanding
from there rather than endlessly chasing after one
more bad actor that we’re worried about.”

In 2006, the European Union took such a tact,
the

Restriction of Chemical Substances policy known as

adopting Regulation, Authorization, and
REACH. The European approach, along with progres-
sive policies coming out of Canada, represented a
major shift in the approach to chemicals by requiring
companies to provide health and safety data on com-
pounds before they are introduced on the market. It
also jump-started a “green chemistry” movement in
the United States that aims to take a more precau-
tionary approach to the use of new chemicals and to
design safer ones in place of those found to be haz-
ardous. California has been at the forefront, with Gov.
Arnold Schwarzenegger launching a Green Chemistry
Initiative under the leadership of the Department of
Toxic Substances Control, and the state Legislature
considering new policies on toxic chemicals. UCLA’s
COEH has worked with both parties to support the
initiative.

“Green Chemistry: Cornerstone to a Sustainable
California,” released earlier this year, makes a com-
pelling case for a new strategy. The report concludes
that existing state laws regulating the production and
use of hazardous chemicals have “serious gaps” and fail
to protect public health and the environment.
Chemical- and pollution-related diseases among chil-



dren and workers in California cost the state’s insurers, businesses and families an
estimated $2.6 billion in direct and indirect costs; an additional $1.2 billion in
direct and indirect costs comes from 240,000 cases of preventable childhood dis-
eases related to environmental exposure to chemical substances. In 2004, more
than 200,000 California workers were diagnosed with deadly chronic diseases such
as cancer and emphysema attributable to chemical exposures in the workplace.

The report presents data from the Department of Toxic Substances Control
showing that 61 of the state’s 85 largest hazardous waste sites are leaking toxic
material directly into groundwater. An estimated 1 million California women of
reproductive age have blood mercury levels that exceed what the U.S.
Environmental Protection Agency considers safe for fetal development, and bio-
monitoring studies have detected more than 100 synthetic chemicals and pollu-
tants in breast milk, umbilical-cord blood, and other bodily fluids and tissues.

A set of policy recommendations for California includes passing new laws to
remedy the insufficient data available on the toxicity of chemicals; providing the
state’s agencies with a new legal framework to better enable them to act when
there are reasonable concerns; and investing in the design of chemicals, materials
and manufacturing processes that are inherently safer for humans.

“The ability of scientists to understand the environmental and health impli-
cations of chemicals hasn’t kept pace with the development of new chemical

products and processes,” says Dr. Elinor Fanning, assistant director for research at
UCLA’s COEH and one of the report’s authors. “We’re faced with a global crisis
that requires a fundamental change in thinking.”

How best to address these and other challenges from the policy standpoint is the
work of the new UCLA Law and Environmental Health Initiative on Sustainable
Technology. Co-directed by Froines and the law school’s Malloy, it includes faculty
from the School of Public Health, School of Public Affairs, and Anderson School
of Management. Explains Fanning, one of the group’s founding members: “We
want to bring together academics from a variety of disciplines to craft this sus-
tainable future. We need to identify, track, and prioritize hazardous substances;
support good legislation and rule-making; provide information and support to
non-governmental organizations that are concerned about these issues and
attempting to implement change; and develop a better curriculum in the univer-
sity, including partnerships with industry where appropriate.”

Froines says the initiative intends to develop approaches that would offer
alternatives to traditional chemical-use and industrial policies in the United States,

Whitman
Miller,

D.Env.’00

The chemistry of the world’s
oceans is undergoing rapid
change, as excess CO2 from
the burning of fossil fuels and
deforestation makes its way
into marine ecosystems
where the water is becoming
more acidic. While the chem-
istry of ocean acidification is
well understood, the impacts
to marine biota and their
ecology are only now begin-
ning to be appreciated, says
Miller, a scientist at the
Smithsonian Environmental
Research Center in
Edgewater, Md., who studies
the effects of ocean acidifica-
tion in coastal marine
ecosystems. “Most attention
has focused on plankton and
coral reefs, yet nobody has
been studying coastal waters
or estuaries, where the
effects of CO2 will likely be
most rapid and acute,” Miller
notes. These ecosystems are
among the most biologically
productive on Earth and
maintain some of the most
extensive and measurable
ecosystem services — com-
mercial and recreational fish-
eries, water purification, flood
and storm surge protection,
and human recreation among
them. “While most people are
aware of CO2 as a green-
house gas, few realize its
global impact on our oceans,’
Miller says. His experimental
research aims to understand
how this “other inconvenient
truth” is affecting the biology
and ecology of our coastal
ecosystems.

Mark Gold,
D.Env.’94

Gold is president of Heal
the Bay, a leader in the
fight against coastal pollu-
tion in Santa Monica and
beyond. The group’s cur-
rent focus is on tackling
California’s marine debris
problem, including a
statewide legislative push.
“Our addiction to single-
use plastic packaging has
led to a global marine
debris crisis, and the
impacts to fish, sea birds,
sea turtles and marine
mammals have been well
documented,” Gold says.
“Even the most remote
places on the globe are
strewn with plastic trash,
and our own beaches look
like landfills after every
rain.” Deciding that Heal
the Bay’s focus on public
education wasn’t enough,
Gold began working with
the Regional Water Board
and local cities to ensure
adherence to zero-trash
Total Maximum Daily
Loads (water-body-specific
standards that prohibit
trash in receiving waters)
for the Los Angeles River
and Ballona Creek. As a
result, more than 40,000
catch basin inserts and
screens have been
installed by Los Angeles
city and county, as well as
other cities. The devices
keep the trash out of the
storm-drain system. Heal
the Bay has made a suc-
cessful legislative push

to reduce plastic trash in
Santa Monica, Malibu and
Manhattan Beach, and
Los Angeles city and
county are considering
similar measures.
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Robert Gilbert

Gilbert, a doctoral candidate
in the school’s Department
of Environmental Health
Sciences, has been support-
ing the Campus Sustainability
Committee as a graduate
student researcher for the
past year. The committee
provides an opportunity for
administrators, staff, faculty,
and students to share their
sustainability initiatives and,
as a group, strategize on
reaching the goals outlined in
the UC Policy on Sustainable
Practices. “Individual depart-
ments and groups have been
implementing sustainability
initiatives independent of

a central campus goal,”
Gilbert explains. “This com-
mittee is the first step toward
centralizing UCLA’s efforts
and building synergies that
will accelerate progress.”
Through the committee,
Gilbert has taken part in
many campus sustainability
initiatives, including setting
up a composting program

in the residence hall cafe-
terias, developing a high-
resolution electrical and
water-monitoring system,
and mentoring students
engaged in sustainability
projects. “It has been

very motivating to see how
excited students, faculty,

and staff are about improv-
ing sustainable practices

on campus,” says Gilbert.

“| believe the individual
efforts across campus will
come together over the

next few years, and UCLA
will make great strides in
sustainability operations

and educational program-
ming as a result”
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Amy Hensley
During the 2006-2007
academic year, Hensley,

a doctoral student in the
school’s Environmental
Science and Engineering
Program, studied aware-
ness of and interest in
sustainability among UCLA
students and faculty under
the guidance of the Campus
Sustainability Committee’s
Academic Subcommittee.
As part of the project,
Hensley investigated the
pre-existing state of
academic initiatives in
sustainability at UCLA.
Departmental chairs of
sustainability-related fields
were interviewed and
surveys were sent to faculty
and students with questions
ranging from whether they
thought sustainability is an
important issue to whether
they taught or were inter-
ested in taking sustainability-
related classes. “Although
almost all of the faculty and
student respondents were
interested in sustainability,
few had taught or taken
classes, studied the sub-
ject, or planned to do any
of these activities,” Hensley
reports. A list of current
courses related to sustain-
ability was also compiled
using information collected.
“The results of the surveys
are an informative first

look at the state of
academic activities at
UCLA related to sustain-
ability, and are informing
subsequent investigations
and projects,” Hensley says.

derived from the European Union’s REACH. “We will be taking a proactive
approach to chemical policy in the state, as well as examining federal policies on
regulation and prevention and looking at international opportunities,” he says.

Proactive is not a word that could be used to describe U.S. policy on chemi-
cals in the past, Froines says. For all the excitement about nanotechnology, he wor-
ries that “we are rushing to judgment the way we did with MTBE and a whole
range of other chemicals.”

There are some positive signs that a more precautionary approach may be
taken on nanomaterials than with previous materials, although Froines believes it
remains to be seen whether the reality will match the rhetoric. At UCLA, the new
campus initiative will be developing policy recommendations. In addition, the
Nanotoxicology Research and Training Program was established last year as part of
UCLA’s California NanoSystems Institute. That program, co-directed by Dr. Curtis
Eckhert, professor of environmental health sciences in the UCLA School of Public
Health, draws from the expertise of faculty from eight departments and four
schools on campus in training a new generation of students to understand nano-
materials, their potential toxicity, and risk assessment.

In October, UCLA was the lead institution in a consortium of 13 institutions
awarded $24 million in funding from the National Science Foundation and U.S.

Environmental Protection Agency for a new center to study the ways in which

nanomaterials interact with the environment and living systems, and to translate

that knowledge into risk assessment and mitigation strategies related to the devel-
opment of nanotechnology. The University of California Center for Environmental
Implications of Nanotechnology (UC CEIN), one of two centers to come out of
the grant (the other is at Duke University), is housed in UCLA’s California
NanoSystems Institute (CNSI). Dr. Hilary Godwin, professor and associate dean
for academic affairs in the School of Public Health, is co-principal investigator
of the new center, which will bring together experts from a wide variety of fields
(see page 30).

Although little is currently known about the effects nanoparticles might
have, early studies have raised concern. Research at UCLA and elsewhere — some
of which involved the COEH - has found a strong association between exposure
to ultra-fine particles from combustion byproducts such as diesel exhaust and
increased incidence of respiratory diseases and cardiovascular disease. In the labo-
ratory, studies have shown that engineered nanoparticles called carbon nanotubes,
whose shape resembles asbestos fibers, produce a lung-inflammation response
similar to that caused by asbestos. Nanotubes have been slated for use in a wide

range of nanotechnologies, including electronics and pharmaceuticals.



in the development of anofebhnology, g
but as excited as we are about the technology,

we have to make sure it’s developed in a safe manner.”

Dr. Hilary Godwin, on the new UC Center for Environmental Implications of Nanotechnology

“There has been a huge amount of money
invested in the development of nanotechnology,
because nanoparticles tend to have such interesting
properties,” says Godwin. “But as excited as we are
about the technology, we have to make sure it’s
developed in a safe manner, and that we avoid prop-
erties that would be hazardous to human health and
the environment.”

Given that the traditional,
approach to toxicity testing in humans and the natu-

one-at-a-time

ral environment can’t keep up with the rapid pace at
which nanotechnology-based enterprises are generat-
ing new materials and ideas, the UC CEIN seeks to
develop a broad-based, computational model of pre-
dictive toxicology, continually updated as nanotech-
nology evolves. Godwin notes that the center has
prioritized the nanomaterials it will study based on
characteristics including principles of toxicology
likely to pose the greatest threat and those materials
that are currently or anticipated to be in the greatest
use in the near future. The materials’ toxicity will be
tested in a variety of settings, from how they interact
with biological systems in cell-based studies to how
they interact with the environment in model ecosys-
tem studies.

Although nanomaterials are already in circula-
tion, it is still early enough that research indicating
potential public health concerns can make a differ-
ence, Godwin says. Given the backing of the federal
government in funding the center, she believes the
results will have the potential to significantly inform

policy. “These nanomaterials are new, which means
we know less about them,” Godwin says. “But it also
means we have an opportunity to do this right.”
UCLA has also been paying closer attention to
The
Sustainability Committee, which includes high-level

its own sustainability practices. Campus
administrators, faculty, staff, and student representa-
tives, has begun to take an inventory of UCLA’s sus-
tainability practices in an effort to determine ways in
which the campus might improve and measure
progress in the future. Ambrose, one of five faculty
members on the committee, also serves on the aca-
demic and communications subcommittees. Among
the goals are to bring more visibility and coordination
to the sustainability-related courses and activities on
the campus. “There’s a lot going on in terms of sus-
tainability, but it’s all occurring in a decentralized
way,” Ambrose says.

When America’s cities were redesigned with an
emphasis on suburbanization after World War I, it
seemed like a good idea.

“We thought that by moving people out of the
dense, dirty cities and putting them out in the suburbs
they'd get healthier,” says Jackson, a pediatrician who
has served as California’s state health officer and direc-
tor of CDC’s National Center for Environmental
Health. “In fact, there are some benefits to living in the
suburbs, but no one benefits from sitting in traffic for
three hours a day and walking only 300 yards a day.”

Calvin Lee

Kwan,

M.PH. 05

A third-year doctoral
candidate in the school’s
Environmental Science and
Engineering Program, Kwan
has for the last year con-
ducted research for UCLA
Transportation Services to
quantify the CO2 emissions
associated with UCLA-related
air travel. The study supports
UCLA’s goal of establishing
an inventory of CO2 emis-
sions from campus opera-
tions, and releasing a
strategic plan to offset or
mitigate these emissions

by the end of 2008. Over-
coming a number of method-
ological challenges, Kwan
designed and implemented
a survey to estimate the
extent of faculty travel, then
developed a transparent
carbon calculator. He esti-
mated that in 2007, more
than 70 million miles were
logged on UCLA-related air
travel, corresponding to
more than 13,000 metric
tons of CO2. “Although this
is less than UCLA ground
transportation emissions,

it is important to note that
the effects of aircraft emis-
sions and ground emissions
are not equal,” he says.
“Aircraft emissions are
released in the stratosphere,
where they have augmented
global warming impacts
compared to ground-level
emissions. As UCLA air
travel is projected to
increase, we must investigate
methods to offset or mitigate
aircraft CO2 emissions.”
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Douglas
Meftert,

D.Env.’96, M.B.A

Meffert's doctoral research

in the 1990s brought him

to New Orleans, where he
currently serves as deputy
director and the Eugenie
Schwartz Professor of River
& Coastal Studies at
Tulane/Xavier Center for
Bioenvironmental Research,
and has participated in
efforts to rebuild post-Katrina
New Orleans in a more
sustainable way. “Hurricane
Katrina has increased the
sense of urgency for imple-
menting sustainable recovery
practices on home, neigh-
borhood, metropolitan, and
coastal scales — all based on
sound science, engineering,
economic, social, and design
principles,” Meffert says.

His research has involved
demonstrations that will
provide for flood protection,
phytoremediation, urban
forestry, coastal wetland
storm-surge protection

and wastewater treatment.
As chair for the Mayor's
Sustainability Subcommittee
of the Bring New Orleans
Back Commission, he is
participating in demonstra-
tions of hydrokinetic renew-
able energy in the Mississippi
River that aims to transform
a carbon-neutral mixed-use
affordable housing unit into

a net producer of energy.
“With collaboration among
researchers, policy experts,
and practitioners in the fields
of natural, built, economic,
and social environments,’
Meffert says, “New Orleans
has the potential to serve

as a model for some of the
world’s largest urban areas
that are vulnerable to gradual
environmental threats or
more sudden disasters.”

UCLAPUBLIC HEALTH

——

4 5

ple’s health, you ha

i onditions in whichth&

That requires not always just going for another
narrow technical fix, but reordering our physical world.”

To some, it also seemed like a good idea when
schools increasingly began to be located on cheap
land, away from housing developments. Though a
money-saver in the short run, Jackson laments the
long-term price. “A generation ago, two-thirds of our
children walked to school,” he says. “Now, only about
13 percent do.”

In Urban Sprawl and Public Health, Jackson and
his co-authors document how growth and develop-
ment have contributed to many of the nation’s
biggest current health woes, including depression and
the obesity epidemic. Research has shown, for exam-
ple, that residents of cities characterized by urban
sprawl are likely to walk less and weigh more than
people in cities that are denser and less car-depend-
ent. “When I was a young doctor, only 7 percent of
the gross domestic product went to medical care, and
now we're approaching 20 percent,” says Jackson. “If
we really want to deal with chronic diseases, we have
to invest in prevention — a big part of which is assur-
ing the conditions in which people can be healthy.”

For Jackson, that means creating physical envi-
ronments that improve energy efficiency, reduce
consumption of limited resources, encourage walking
and other forms of exercise, allow people to grow and

purchase healthier foods, and improve their social-

Dr. Richard Jackson

ization. “One of our nation’s leading disorders is
depression, and in part it’s being driven by social iso-
lation and lack of physical activity,” he notes.

With a backdrop of rising gas prices, concern
about global climate change, and the growing problem
of obesity, there are signs that Jackson’s message
is being heard. In New York City, Mayor Michael
Bloomberg has proposed that every resident live
within a quarter mile of a park. Parks bring enormous
value to cities, Jackson notes, from lowering tempera-
tures and improving air quality to bolstering the eco-
nomic value of homes and promoting physical activity.
In Los Angeles, planners have begun to articulate a
vision in which sprawl would be reduced by dividing
the city into seven self-contained nodes, with quality
mass transit taking residents from one to another.

Jackson argues that the public health benefits of
such forward-looking thinking — whether in urban
planning, chemical policy, or other environmental
issues — are substantial.

“Sustainability is the public health issue of the
21st century,” he says. “If you want to change people’s
health, you have to change the conditions in which
they live. That requires not always just going for
another narrow technical fix, but reordering our
physical world in ways that work better for us, better
for nature, and better for future generations.”





