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Philanthropy

Making a Difference Through Private Giving
While many of our studies are funded by agencies of the federal government and
Congress, private donations from individuals, foundations, and corporations allow us to
take on many other vital projects and initiatives.
Take the training of young scientists, engineers, and health professionals in national
and international policymaking, for example. Graduate coursework in science, technology, or medicine generally offers students few insights into the role science plays in shaping sound public policy. Through our Christine Mirzayan Science and Technology Policy
Graduate Fellowship Program, now in its 16th year, highly qualified students and early
career professionals come to the nation’s capital to learn how science influences policy
and gain firsthand experience by working on studies and activities here at the Academies.
That engagement often sparks careers in public service: Alumni have gone on to work
for congressional committees, at federal agencies such as the U.S. Department of State,
National Institutes of Health, and the National Science Foundation, and at international
institutions such as the European Union and World Bank.
In 2014 these fellowships will continue, thanks to generous support from our presidents and from former NAS President Bruce Alberts. “It’s terrific that these fellowships
will continue,” Alberts said. “They have helped many talented professionals build effective careers in science, technology, and health policy, and these are precisely the types of
people that the world urgently needs to spread scientific thinking throughout society.”
Funding is also being provided by the Burroughs Wellcome Fund, a private foundation
dedicated to supporting research and other scientific and educational activities; Sara Lee
Schupf; and alumni of the fellowship program.
Another example is the Ford Foundation Fellowship Program, launched 51 years
ago to build a more equitable higher education system and increase the diversity of the
nation’s college and university faculties. Recently, the foundation boosted its commitment to the program, pledging $100 million over the next decade. Administered by the
National Research Council, these fellowships are awarded to deserving young scholars
who are committed to careers in academia. To date, at least 14 Ford fellows have become
university presidents or provosts.
These are only two of many important projects that would not be possible without the
support of our members, friends, foundations, and corporations. Such initiatives not only
change lives but also provide an important service to the nation.
To learn more about giving opportunities at the Academies, please contact the Office of Development
at 202-334-2431 or visit <sites.nationalacademies.org/Giving/index.htm>.
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Environment &
Resources

Icons of the American West
Report Offers Science-Based Strategies
for Managing Wild Horses and Burros
Wild horses are synonymous with
the spirit of the American West. Just
mentioning them conjures images of
these animals running across the open
range with their manes blowing in the
wind. Although these images are iconic,
the reality is that more wild horses may
end up in long-term holding facilities
than roaming western lands.

F

ederal protection and management of
wild horses on western public lands
began with the Wild Free-Roaming
Horses and Burros Act of 1971. But now,
decades later, the program is in crisis. In
order to sustain healthy horse and burro
populations at appropriate levels and maintain ecological balance on public lands, the
U.S. Bureau of Land Management removes

4
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horses from the range and tries to place
them in private homes through adoption.
The challenge is that the number of animals rounded up now greatly exceeds the
adoption demand, and costs for holding
and caring for unadopted animals consumes about half the budget for BLM’s
Wild Horse and Burro Program, which
aims to protect, manage, and control wild
horses and burros to ensure healthy herds
on flourishing rangelands. The current
practice of periodically removing a portion
of the animals and keeping them in holding
facilities is economically unsustainable and
doesn’t meet public expectations.
In addition, the animals on the range are
increasing at a rate of 15 percent to 20 percent a year, meaning these populations will
double in four years and triple in six years.
Faced with these constraints, BLM asked
the National Research Council to examine the scientific basis of its management
practices. The report outlines the tools
that exist for BLM to better manage the
animals on healthy lands, enhance public

engagement and confidence, and make the
program more financially sustainable.
BLM’s current removal strategy enables
the high population growth rate by maintaining the number of animals below the
capacity of the land, found the committee that wrote the report. But if
removals were eliminated,
land degradation would
likely occur, leading
to inadequate food
and water supplies
and higher death
rates. Periodic
droughts may cause
sudden and unpredicted impacts as well.
Allowing these impacts
on either the horse population or the land goes against
the program’s mission.
“Continuing to remove the horses and
placing them in holding facilities is not a
long-term solution and will only become
more expensive,” said committee chair Guy
Palmer. “BLM should explore other ways
to slow the growth rate so the number of
horses removed is in line with the number
of animals adopted.”
To help control the horse population, the
committee recommended widespread and
consistent application of fertility control.
Three methods in particular — porcine
zone pellucida (PZP) and GonaConTM for
mares and chemical vasectomy for stallions
— were identified as effective approaches.
“These fertility methods are recommended based on their efficacy with other horse
populations, notably those on Assateague
Island,” Palmer said. “Nevertheless, scaling up use of these approaches to the larger

and more dispersed horse populations in the
western U.S. will be challenging.”
The report also says that BLM’s population surveys likely miss 10 percent to 50 percent of the animals. The committee recommended that BLM improve and standardize
its methodology to estimate population size, stressing the importance of accurate counts as
the basis for all management strategies.
BLM should also
examine the genetics and health of
the horses as well
as the rangelands
they occupy to assure
that both the animal
populations and ecosystem
are appropriately managed.
Moreover, developing an iterative
process whereby members of the public
could engage with BLM scientists on data
gathering and assessment would increase
the transparency, quality, and acceptance of
BLM’s process, concluded the committee.
— Jennifer Walsh & Lorin Hancock

-

Using Science to Improve the BLM Wild Horse and
Burro Program: A Way Forward. Committee to Review
the Bureau of Land Management Wild Horse and Burro
Management Program, Board on Agriculture and Natural
Resources, Division on Earth and Life Studies (2013,
630 pp.; ISBN 978-0-309-26494-5; available from the
National Academies Press, tel. 1-800-624-6242; $74.00
plus $5.00 shipping for single copies; also on the Internet
at <www.nap.edu/catalog/13511.html>).
The study was chaired by Guy Palmer, regent professor of pathology and infectious diseases, the Jan and Jack
Creighton Endowed Chair in Global Health, and director of the Paul G. Allen School for Global Animal Health,
Washington State University, Pullman. The study was sponsored by the U.S. Bureau of Land Management.
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NAS Launches New Research
Program on Gulf of Mexico

T

he impacts of the 2010 Deepwater
Horizon explosion and oil spill, which
killed 11 people and released approximately 200 millions of oil into the Gulf of
Mexico, will likely be felt for decades along
the Gulf coast. The spill damaged more
than 1,000 miles of coastal wetland and
harmed the health and productivity of the
region’s many natural resources, impacting
the communities that rely on them.
The broad nature of the spill’s effects
has prompted the creation of a long-term
research program that will seek ways to
minimize the damage and advance understanding of health, environment, and oil
system safety in the Gulf of Mexico and
other outer continental shelf regions. As
part of the settlement between the companies involved and the U.S. government,
penalty payments totaling $500 million
are being used to establish a new 30-year
6
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program administered by the National
Academy of Sciences that will research
ways to protect human health and the environment in the Gulf region. The program
will also look at ways to make offshore
drilling safer in the Gulf and along the
United States’ outer continental shelf.
“Given the wide breadth of this research
and the timeframe for the new program,
we need to be sure we think big,” said NAS
President Ralph Cicerone in a video statement about the program. “We also need to
consider how to balance the need for nearterm results with long-term objectives.”
The program will be a joint effort of the
NAS, National Academy of Engineering,
Institute of Medicine, and National
Research Council. A strategic planning
phase is under way to ensure that the
program targets activities that use the
Academies’ strengths and complement other
efforts already taking place in the Gulf.
The planning process is being led by an
advisory group made up of experts with
experience in academia and industry, as
well as people with deep connections to the
Gulf region. The group, chaired by former
NAS Vice President Barbara Schaal, held
its first meeting in New Orleans in late
July. In coming months it will hold several
more meetings, most along the Gulf, to
help identify issues the program should
address and to build relationships with
stakeholders. — Sara Frueh
More information on the Gulf program can
be found at <www.nationalacademies.org/gulf/
gulfprogram.html>.

engineering &
technology
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What Will
It Take for
Americans
to Buy Into
Alternatives?

B

y 2050, it may be possible for the
U.S. to reduce the petroleum use and
greenhouse gas emissions of lightduty vehicles to less than 20 percent of
what they are today, according to a recent
report by the National Research Council.
We could see a fleet of highly efficient conventional vehicles mixed with vehicles running on electricity, biofuels, and/or hydrogen. The big question is whether American
consumers will be willing to make the transition from the cars and light trucks that
they love to unfamiliar yet more efficient
vehicles.
The chief concern to individual drivers
will likely be cost, said the committee that
wrote the report. The efficient vehicles of
the future will be several thousand dollars
more expensive than today’s conventional
vehicles. While driving costs per mile will
be lower, a high price tag might be a significant barrier to widespread acceptance.
Consumers are also accustomed to personal vehicles that come in a wide variety
summer 2013
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of sizes, styles, and prices, tailored to
match unique needs and personalities. In
the early years, alternative vehicles will
be limited to a few body styles and sizes;
some will require bulky energy storage
that will reduce their cargo and passenger
room, and others will have a restricted
travel range or rely on fuels that are not
readily available.
If the 2050 goals can be achieved,
though, the societal benefits in transitioning to alternative vehicles and fuels would
be tremendous — especially for climate
change and energy security, the report says.
The barriers should be surmountable if
there is a national commitment to make
major reductions in greenhouse gas emissions and oil use.
Government policy actions will be necessary to meet the goals, the committee said,
possibly combining several strategies: high
and increasing fuel economy standards,
more stringent than the 2025 standards;
higher petroleum taxes; subsidies; or “feebates,” an approximately revenue-neutral
program wherein owners of less-efficient
vehicles pay a fee and owners of more efficient vehicles earn a rebate. Public information campaigns will play a key role, so
that consumers have an understanding of
new fuels and powertrains.
It is essential that policies promoting
particular technologies to the public are
not introduced before these new fuels and
vehicle technologies are close to market
readiness and consumer behavior toward
them is well-understood. The report identifies clear tipping points at which consumers will transition to new vehicle technologies en masse. If policies are insufficient to
overcome the early cost differentials, then
8
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the transition to such technologies will not
occur. Technologies should only be forced
into the market when their benefits justify
the costs.
Strong government intervention would
need the support of lawmakers and the
American public to succeed. However, if
we aren’t ready to make that commitment
as a nation, there are still opportunities to
come close to the 2050 goals, the report
says. For example, traditional internal
combustion engine vehicles could become
much more efficient by reducing work the
engine must perform — lowering vehicle
weight, aerodynamic resistance, rolling
resistance, and accessories — plus improving the efficiency of the internal combustion engine powertrain. Making conventional vehicles more efficient is, up to a
point, the most economical and easiestto-implement approach to saving fuel and
lowering emissions. While this alone will
not meet the 2050 goals, it would definitely be a good start. — Lorin Hancock

-

Transitions to Alternative Vehicles and Fuels.
Committee on Transitions to Alternative Vehicles and
Fuels, Board on Energy and Environmental Systems,
Division on Engineering and Physical Sciences (2013,
170 pp.; ISBN 978-0-309-26852-3; available from National
Academies Press, tel. 1-800-624-6242; $59.00 plus
$5.00 shipping for single copies; also on the Internet at
<www.nap.edu/catalog/18264.html>).
The study was chaired by Douglas Chapin, principal
of MPR Associates Inc., Alexandria, Va. The study was funded by the U.S. Department of Energy’s Office of Energy
Efficiency and Renewable Energy.

Diluted Bitumen

D

iluted bitumen is a substance that
is often referred to by many names
— dilbit, synbit, tar sands oil.
Although it has traveled through pipelines
in the U.S. for more than 30 years, few
people outside the oil industry had heard of
it until recently.
Diluted bitumen is a type of heavy crude
oil that is imported from the oil sands
region of western Canada. As the name
indicates, the substance consists of bitumen — a dense and viscous form of petroleum — diluted with lighter oils so it can
flow through pipelines. Diluted bitumen is
transported through the existing Keystone
Pipeline System, and would also be transported through its proposed expansion, the
Keystone XL pipeline.
With diluted bitumen imports on the
rise, Congress passed legislation in January
2012 calling upon the secretary of transportation to determine whether transporting this heavy crude increases the risk of
a pipeline release. The U.S. Department
of Transportation asked the National
Research Council to convene an expert
committee to analyze one aspect of the risk:
whether pipelines transporting diluted bitumen have a greater likelihood of accidental release when compared with pipelines
transporting other crude oils. The committee was not asked to assess whether the
consequences of a diluted bitumen release
differ from those of other crude oil releases.
After thorough research of incident statistics, data on the chemical and physical
properties, and consultations with experts
in pipeline operations and failure mechanisms, the Research Council committee
concluded that transporting diluted bitumen through pipelines does not increase the

A Crude Oil
Like Any Other?
likelihood of release. The study committee
took into account many possibilities —
from internal corrosion to operator error
to extremes in operating pressures and temperatures — and found no aspect of diluted
bitumen’s transport by pipeline makes it
more likely than other crude oils to cause
an accidental release.
Diluted bitumen does not have physical
or chemical properties that are outside the
range of other crude oils. Shipments of this
substance do not differ from other crudes
in flow rate, pressure, or operating temperature. And there is no evidence that pipeline operators manage or maintain their
systems any differently when transporting
diluted bitumen. In short, diluted bitumen
behaves in the pipeline just like other similar crude oils, the committee found.
Though this specific question has been
answered, it appears this once obscure form
of crude oil will continue to draw attention
and is set to remain in the spotlight for the
foreseeable future. — Lorin Hancock

-

Effects of Diluted Bitumen on Crude Oil
Transmission Pipelines:TRB Special Report 311.
Committee for a Study of Pipeline Transportation of
Diluted Bitumen; Transportation Research Board; Board
on Chemical Sciences and Technology, Division on Earth
and Life Studies; Board on Energy and Environmental
Systems, Division on Engineering and Physical Sciences
(2013, approx. 112 pp.; ISBN 978-0-309-28675-6; available
from National Academies Press, tel. 1-800-624-6242; also
on the Internet at <www.nap.edu/catalog/18381.html>).
Mark Barteau, DTE Energy Professor of Advanced
Energy Research, and director of the Energy Institute,
University of Michigan, Ann Arbor, chaired the committee. The study was funded by the Pipeline and Hazardous
Materials Safety Administration of the U.S. Department of
Transportation.
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War’s Aftermath
Easing the Return to Civilian Life

More than 2.2 million U.S. troops
have served in the wars in Iraq and
Afghanistan, which have claimed
6,600 American lives and resulted
in more than 48,000 injuries. War’s
consequences also reach beyond the
immediate and physical, reverberating
through the lives of soldiers, families,
and communities long after those who
have served return home.

10
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A

lthough many veterans of the recent
wars have transitioned back to
civilian life with few difficulties,
a large minority have struggled. Fortyfour percent of veterans of the Iraq and
Afghanistan wars report difficulty readjusting to civilian life, 48 percent have experienced strains in family life, and 47 percent
report outbursts of anger. Such difficulties
are sometimes exacerbated by lingering
war-related health problems, such as traumatic brain injuries and post-traumatic
stress disorder (PTSD).
How can the departments of Defense
and Veterans Affairs help these soldiers
readjust, along with their families and
communities? At the request of Congress,
the Institute of Medicine conducted a study

to advise these agencies on how to meet the
needs of this growing group of veterans.
Currently, the approaches DOD and VA
use to screen and treat veterans for brain
injuries and psychological health problems
are not always solidly supported by evidence, IOM’s report concludes. The tool
DOD uses to assess cognitive function after
a head injury, for example, lacks clear evidence of effectiveness. On the other hand,
research shows that restricting access to
lethal means effectively reduces suicides,
but DOD policy prohibits restricting access
to privately owned weapons for those
at risk. The IOM study committee also
expressed concern at the low rates of delivery of certain evidence-based treatments,
such as psychotherapies to treat PTSD and
depression and approved medications for
substance use disorder.
While most health consequences of
service are linked to the inherently dangerous nature of war, many female service
members face lingering emotional and
physical effects from traumas unrelated to
combat: sexual assaults and harassment,
which studies show are occurring at high
rates in the military, including during the
wars in Iraq and Afghanistan. DOD should
intensify its efforts to eliminate assault and
harassment, and should add criteria to
commanding officers’ performance reviews
that assess how well they deal with these
problems, the report says.
DOD has many programs and policies
to support veterans’ families, who often
face hardships during and after deployments, ranging from economic and health
burdens to domestic violence. But these
programs typically do not consider all types
of families, focusing almost exclusively on

married, heterosexual couples and their
children. The agency should ensure that
its policies, programs, and practices aim
to support a full range of military families,
which increasingly include unmarried partners, same-sex couples, single parents, and
stepfamilies.
Unemployment and underemployment, problems currently faced by many
American citizens, are even more acute for
veterans, especially young ones, the report
says. Among post 9/11 veterans ages 18
to 24, the unemployment rate was almost
twice as high as among their civilian peers
— 30.2 percent compared with 16.1 percent. DOD should evaluate its programs to
assist veterans in transitioning to the civilian work force. Identifying those that are
most effective will allow scarce resources to
be targeted appropriately.
DOD and VA should also conduct forecasts of the amount and types of resources
that will be needed to support Iraq and
Afghanistan veterans over the next 30
years or more, the report says. Previous
wars have shown that veterans’ needs peak
several decades after the war in which they
served. — Sara Frueh & Christine Stencel

-

Returning Home From Iraq and Afghanistan:
Assessment of Readjustment Needs of Veterans,
Service Members, and Their Families. Committee
on the Assessment of Readjustment Needs of Military
Personnel, Veterans, and Their Families; Board on the
Health of Select Populations; Institute of Medicine
(2013, 794 pp.; ISBN 978-0-309-26427-3; available from
National Academies Press, tel. 1-800-624-6242; $72.00
plus $5.00 shipping for single copies; also on the Internet
at <www.nap.edu/catalog/13499.html>).
The study committee was chaired by George W.
Rutherford, Salvatore Pablo Lucia Professor and vice
chair, department of epidemiology and biostatistics, and
director, prevention and public health group, Global Health
Sciences, University of California, San Francisco. The study
was funded by the U.S. Department of Defense.
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A Weak Link in the Drug Supply Chain

I

n 2011 and 2012 fake versions of the cancer drug
Avastin reached the U.S.
market, only one instance of a
problem that is global in scope:
falsified and substandard medications. Some of these drugs
contain little or no active ingredient — the case with the falsified Avastin — and fail to heal
patients, prolonging suffering
and driving up the cost of care.
Others contain toxic ingredients
that actively sicken and kill; in
2008 and 2009, for example,
84 Nigerian children died from
kidney failure caused by an
industrial solvent, diethylene
glycol, in teething syrup. Often
the effects of inactive or toxic drugs can go
unnoticed or be mistaken for the underlying disease, especially in parts of the world
with weak oversight systems and generally
high mortality rates.
The Institute of Medicine was asked by
the U.S. Food and Drug Administration
to examine the problem and recommend
ways to help solve it. Falsified and substandard drugs are a difficult problem in
part because medications make their way
through complex channels of primary and
secondary wholesalers and retailers. Every
step affords opportunities for fake or poorquality products to enter the market.
Secondary wholesalers — who buy
medications from other wholesalers rather
than directly from manufacturers — are the
weakest link in the chain, the report says.
These firms may trade in many products
besides pharmaceuticals, and their staff are
not required to show skill in managing

Combating
Flawed and
Falsified
Drugs

12
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or warehousing pharmaceuticals. All state
licensing boards should license only wholesalers and distributors that meet the accreditation standards of the National Association
of Boards of Pharmacy (NABP). States
should collaborate with FDA to create a
public database where states should report
violations and license suspensions. And
Congress should authorize and provide funds
for FDA to establish a mandatory trackand-trace system that gives each package of
medication a unique identifier, allowing it to
be followed through every transaction.
The problem of falsified and substandard drugs will not be solved solely by
countries acting individually, however. The
report recommends that the World Health
Organization lead an effort to develop a
code of practice that includes guidelines on
surveillance, regulation, and law enforcement. Similar codes on the marketing of
breast milk substitutes have been effective.
One area of the industry — online
pharmacies — will be difficult to regulate,
the report says. It praises NABP’s Verified
Internet Pharmacy Practice Sites, an accreditation program for online pharmacies, as a
useful program to help consumers identify
legitimate pharmacies.
— Sara Frueh & Christine Stencel

-

Countering the Problem of Falsified and
Substandard Drugs. Committee on Understanding the
Global Public Health Implications of Substandard, Falsified,
and Counterfeit Medical Products; Board on Global Health;
Institute of Medicine (2013, 351 pp.; ISBN 978-0-309-269391; available from National Academies Press, tel. 1-800-6246242; $74.00 plus $5.00 shipping for single copies; also on
the Internet at <www.nap.edu/catalog/18272.html>).
The study committee was chaired by Lawrence O.
Gostin, Linda and Timothy O’Neill Professor of Global
Health Law, and director, WHO Collaborating Center
on Public Health Law and Human Rights, Georgetown
University Law Center, Washington, D.C. The study was
funded by the U.S. Food and Drug Administration.

education &
SOCIAL ISSUES
Beginning at birth, Americans fall short
when it comes to health. They die
sooner, suffer from more disease and
illness, and experience more injuries
throughout life than people in other
rich, industrialized nations. This is all
despite the fact that the United States
spends more per capita on health care
than any other country in the world.

America’s Health Disadvantage

A

joint panel of the National
Research Council and Institute of
Medicine investigated the health
and health-related behaviors of people in
the U.S. along with those in 16 comparable nations, including Canada, Japan,
Australia, and much of Western Europe.
They found that the U.S. lands at or near
the bottom in nine key areas of health:
infant mortality and low birth weight;
injuries and homicides; teenage pregnancies and sexually transmitted infections;
prevalence of HIV and AIDS; drug-related

deaths; obesity and diabetes; heart disease;
chronic lung disease; and disability. What’s
more, the U.S. was found to have the second lowest female life expectancy among
the countries in the study; for men, the U.S.
ranked last.
Many of the conditions that ail
Americans disproportionately affect infants,
children, and adolescents, according to the
panel’s report. Infant mortality rates are
higher in the U.S. than in any other highincome country, and have been for decades.
Children in the U.S. are also more likely to
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die before the age of 5. Among teenagers,
pregnancies, sexually transmitted infections, and deaths due to traffic accidents
and homicide all occur at higher rates.
Deaths before age 50 play a significant role
in the overall life expectancy for both men
and women.
But there are areas in which the U.S.
outperforms many other nations. The study
found that elderly adults in the U.S. who
live to age 75 actually have longer life
expectancies than their international peers.
The U.S. also tops the rankings with lower
rates of smoking, better control of blood
pressure and cholesterol levels, and higher
rates of recovery from stroke and cancer.
The broad spectrum of health outcomes
makes it hard to pinpoint the root of the
problem. Even a flawed health care system
can’t be held accountable for traffic accidents or homicides, and the considerable
percentage of Americans who don’t have
health insurance can’t explain the prevalence of drug use or sexually transmitted
infections. Nor can the health disadvantage
be blamed solely on the health of the poor
or minority groups. The report notes that
even when the numbers are adjusted to
reflect only those who are insured, welleducated, and practice healthy behaviors,
Americans still fall behind.
The panel dug deeper and explored
whether America’s poor health outcomes
could be traced to social or economic
factors. Although Americans have higher
average incomes, the U.S. has higher
levels of poverty and income inequality
and lower rates of social mobility. Other
countries have surpassed the U.S. in the
education of young people. U.S. communities are built in ways that encourage
14
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automobile transportation or discourage
physical activity. Many of these factors
— especially when present in childhood
— can shape health trajectories over the
entire life course.
It’s safe to say that there is no single
cause of America’s health disadvantage.
Individual behaviors, deficiencies in the
health care system, adverse social and economic conditions, physical environments,
and the public policies that influence all of
these factors combine in ways that contribute to overall worse health.
Similarly, individual, social, and political
factors may combine in ways that contribute to good health in other nations. The
report suggests taking a closer look at the
policies and practices that lead to better
health outcomes in other countries and
how they could inform solutions for the U.S.
— Lauren Rugani

-

U.S. Health in International Perspective: Shorter
Lives, Poorer Health. Panel on Understanding CrossNational Health Differences Among High-Income
Countries; Committee on Population, Division of
Behavioral and Social Sciences and Education; Board on
Population Health and Public Health Practice, Institute of
Medicine (2013, 420 pp.; ISBN 978-0-309-26414-6; available from National Academies Press, tel. 1-800-624-6242;
$72.00 plus $5.00 shipping for single copies; also on the
Internet at <www.nap.edu/catalog/13497.html>).
The panel was chaired by Steven H. Woolf, professor of family medicine at Virginia Commonwealth
University in Richmond. The study was funded by the
National Institutes of Health and the U.S. Department
of Health and Human Services.

Mine Safety
Improving Miners’ Ability to Escape From Disasters

R

ecent disasters at West
Virginia’s Sago and Upper
Big Branch mines are vivid
reminders of the inherent dangers
of working in underground coal
mines. In 2006, Congress enacted
the Mine Improvement and New
Emergency Response Act, which
strengthened mine safety regulations and introduced new measures
for improving emergency preparedness and
response. Since then, the mining industry has
spent $1 billion on emergency preparations.
Improvement in mine safety — especially
through regulation — often comes after
a major disaster and is designed to mitigate causes of particular incidents. Equally
important in overall safety is preparing
individual miners with the necessary knowledge, tools, and skills to successfully escape
from any emergency situation. Outlining
these requirements was the focus of a recent
National Research Council report.
Successful escape is not a solo effort but
requires a proactive, coordinated approach.
The report recommends what is called a
human-systems integration approach that
incorporates training, technology, equipment,
and emergency response plans to establish
unified, efficient, and effective protocols that
empower self-escape in a mine emergency.
Vast variability in the underground coal
mining industry, such as the size of the
mine, number of workers, or mining conditions, makes it difficult to ascribe a single
best method to managing mine safety.
Mine operators should help their workers
learn to recognize or respond to warning
signals as well as become aware of the
specific hazards, exits, and resources where
they work. The report recommends that

at least annually, in conjunction
with one of the required quarterly escape drills, mine operators
should conduct a comprehensive
self-escape scenario exercise at
every underground mine.
In the event of an emergency,
a breathable air supply is key
for self-escape. Emergency air
supply equipment in underground coal mines must function properly
in oxygen deficient atmospheres and protect against all harmful gases. Equipment
designers should consider optimal size and
weight of devices, whether and how air
supplies should be changed over or replenished, and miners’ ability communicate verbally and see adequately.
Miners should also have a working
knowledge of their surroundings and equipment to effectively remove themselves and
others to a safe place, as well as have the
psychological skills to make decisions and
communicate effectively — abilities that
can be compromised under stress.
Safety should be a core value in all
aspects of mine operation, organization, and training. The report urges mine
operators and industry regulators to pursue
efforts that create a strong, positive culture
of safety. — Lauren Rugani

-

Improving Self-Escape From Underground Coal
Mines. Committee on Mine Safety: Essential Components
of Self-Escape, Board on Human-Systems Integration,
Division of Behavioral and Social Sciences and Education
(2013, 167 pp.; ISBN 978-0-309-28276-5; available from
National Academies Press, tel. 1-800-624-6242; $45.00
plus $5.00 shipping for single copies; also on the Internet
at <www.nap.edu/catalog/18300.html>).
The committee was chaired by William S. Marras,
professor of engineering at Ohio State University.
The study was funded by the National Institute for
Occupational Safety and Health’s Office of Mine Safety
and Health Research.
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SPOTLIGHT

Obama Speaks at
NAS Annual Meeting

P

resident Barack Obama spoke to
academy members at the 2013
National Academy of Sciences annual
meeting to celebrate the institution’s 150th
anniversary, becoming only the second
president to address the members of the

correcting the compasses on the Union’s
ironclad ships. But the institution was
founded with a mandate far broader than
the science of war, he noted. “Even as the
nation was at war with itself, President
Lincoln had the wisdom to look forward,

National Academy of Sciences twice. “It’s
good to be back,” he told the packed auditorium, alluding to his visit in 2009.
In opening, the president recounted the
story of the Academy’s founding during
the Civil War and its inaugural task of

and he recognized that finding a way
to harness the highest caliber scientific
advice for the government would serve
a whole range of long-term goals for the
nation.” He pointed to issues on which
his own administration had turned to the
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Academy for advice, including research
priorities, nanotechnology, and the causes
of gun violence.
President Obama also stressed the need
to invest in research and innovation despite
current budget challenges. “We can’t let
other countries win the race for ideas and
technology of the future,” not just out
of nationalistic pride but also “because
nobody does it better than we do when
it’s adequately funded…and what we do
here ends up having benefits worldwide.”
Protecting the integrity of the scientific
process is important as well, he said. “In
all sciences, we’ve got to make sure that
we are supporting the idea that they’re not
subject to politics, that they’re not skewed
by an agenda, that, as I said before, we go
where the evidence leads us.”
The nation needs to support the next
generation of scientists, Obama said, noting
the ambitious challenges taken on by young
people who had entered the White House
Science Fair. One student had developed a
fast, inexpensive test for cancer, for example, while another had developed a way to
convert algae into sustainable biofuels. He
remarked how these students “shared this
fundamental optimism that if you figured
this stuff out, people’s lives would be better; that there were no inherent barriers to
us solving the big problems that we face as
long as we were diligent and focused and
observant and curious.”
In closing, the president thanked the
Academy on behalf of the American people and urged the institution to continue
to play a central role in informing policy.
“I’m absolutely convinced that if this
Academy and the successors who become
members of this Academy are there at

the center and heart of our public debate,
that we’ll be able to continue to use the
innovation that powers our economy and
improves our health, protects our environment and security, that makes us the envy
of the world.”
In introductory remarks, NAS President
Ralph J. Cicerone said, “Like President
Lincoln 150 years ago, President Obama
clearly understands the importance of S&T
to the future prosperity and security of our
nation. We’re pleased that President Obama
and the administration continue to turn to
the National Academy of Sciences for help,
analysis, and advice on many issues facing
the country and the world today.”
— Sara Frueh & Molly Galvin
A video of the address can be viewed online
at <www.nasonline.org/about-nas/events/
presidential-address-2013.html>.
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meetings

Global Grand Challenges Summit

T

he first Global Grand Challenges
Summit (GGCS) — a two-day event
co-hosted by the National Academy
of Engineering and the engineering academies of the United Kingdom and China
— took place last March in London, where
more than 400 people participated with

the purpose of identifying opportunities for
global cooperation on engineering innovation and education to address common
technological goals.
Also in attendance were 60 college students from around the globe who were
invited to attend Student Day just before
the GGCS. The students were asked to
choose from six of the NAE’s Grand
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Challenges for Engineering and develop
a pitch for how to address it. Each team
presented its proposal before a panel of
expert judges including Microsoft’s Tony
Hey and Margaret Anne Craig from
Clyde Biosciences. The winner, TeleHealth
Express, was showcased at the summit,
and team’s presentation on streamlining health care was well-received. I had
the chance to sit in during Student Day
and observe the young engineers in their
working groups. It was amazing that these
students, most of whom had just met for
the first time, could come up with realistic ideas for helping address some of the
world’s greatest challenges within a few
short hours. Not only that, they prepared
well-conceived, creative business models
for bringing their ideas to fruition.
The panel sessions at the summit itself
focused on six key themes: sustainability, health, education, technology and
growth, enriching life, and resilience.
Summit speakers included Caltech’s
Frances Arnold, Imperial College professor Ara Darzi, former DARPA head and

present Google/Motorola exec Regina
Dugan, Stanford University president John
Hennessy, prolific inventor Dean Kamen,
and economist Jeffrey Sachs, among others. While all of the speakers brought different expertise to the table, it was evident
that each was intent on making improvements to the world’s future in a drastic
way. Once I got past being star-struck, I
was blown away by the groundbreaking
and unique research these people were
doing. For example, fashion and science
innovator Helen Storey talked about
clothing she’s helping to design that purifies air, while Robert Matheson explained
how the NAE Grand Challenges for
Engineering are being incorporated into
curriculum at his school, the new Wake
North Carolina State University STEM
Early College High School, and Chief
Creative Officer of Applied Minds Bran
Ferren told of the sobering implications of
failing to secure cyberspace.
Additional highlights included plenary
addresses from genome pioneer J. Craig
Venter and Microsoft Chairman Bill
Gates, presentation of the Global Grand
Challenges Video Contest winners by
NASA’s Charles Elachi and entertainer
Will.i.am, and announcement of the new

Vest Scholarships, established in honor of
NAE President Charles M. Vest to encourage international student collaboration on
the NAE Grand Challenges. A new joint
project between the U.S. National Science
Foundation and the U.K. Engineering and
Physical Sciences Research Council to fund
trans-Atlantic research with the goal of
providing all people with access to clean
water was also inspired by the summit.
The summit was full of exciting moments,
especially with provocative statements by the
speakers. Venter stated that with the help of
synthetically engineered molecules “Mars
will be colonized within two decades,” and
Gates, who talked about the importance
of improving the quality of life in impoverished countries, argued that “more money is
invested into researching male baldness than
helping the developing world.” A popular
and reoccurring motto during the event
was “Science needs to be sexier”; Will.i.am
advocated that if society gives engineers the
attention they deserve and treats them like
today’s pop and athletic stars, more children
will be inspired to enter the field.
The next Global Grand Challenges
Summit is set to take place in Beijing,
China, in 2015. — Nicole Flores, program
associate for public relations at NAE
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new publications

Publications
For documents shown as available
from the National Academies Press
(NAP), write to 500 Fifth St., N.W.,
Room 360, Washington, D.C.
20001; tel. 202-334-3313 or 1-800624-6242; or order on the Internet
at <www.nap.edu>. Documents
from a specific unit of the National
Academies are available from the
source as noted.

Acute Exposure Guideline Levels
for Selected Airborne Chemicals,
Vol. 13
Board on Environmental Studies
and Toxicology, Division on
Earth and Life Studies (2013,
274 pp.; ISBN 978-0-309-290258; available from NAP).
Acute Exposure Guideline Levels
for Selected Airborne Chemicals,
Vol. 14
Board on Environmental Studies
and Toxicology, Division on
Earth and Life Studies (2013,
272 pp.; ISBN 978-0-309-283083; available from NAP).
Adapting to a Changing World:
Challenges and Opportunities in
Undergraduate Physics Education
Board on Physics and
Astronomy, Division on
Engineering and Physical Sciences
(2013, 127 pp.; ISBN 978-0-30928303-8; available from NAP).
Alternatives for Managing the
Nation’s Complex Contaminated
Groundwater Sites
Water Science and Technology
Board, Division on Earth and
Life Studies (2012, 422 pp.;
ISBN 978-0-309-27874-4; available from NAP).
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Assessing Risks to Endangered
and Threatened Species From
Pesticides
Board on Environmental Studies
and Toxicology, Division on
Earth and Life Studies (2013,
175 pp.; ISBN 978-0-309-285834; available from NAP).

Building the Arkansas Innovation
Economy — Summary of a
Symposium
Board on Science, Technology,
and Economic Policy, Division on
Policy and Global Affairs (2012,
170 pp.; ISBN 978-0-309-266437; available from NAP).

Assessment of Advanced Solid
State Lighting
Board on Energy and
Environmental Systems, Division
on Engineering and Physical
Sciences (2013, 126 pp.; ISBN
978-0-309-27011-3; available
from NAP).

Building the Illinois Innovation
Economy — Summary of a
Symposium
Board on Science, Technology,
and Economic Policy, Division on
Policy and Global Affairs (2013,
208 pp.; ISBN 978-0-309-278690; available from NAP).

Assessment of Inertial
Confinement Fusion Targets
Board on Energy and
Environmental Systems
and Board on Physics and
Astronomy, Division on
Engineering and Physical Sciences
(2013, 103 pp.; ISBN 978-0-30927062-5; available from NAP).

Building the U.S. Battery Industry
for Electric Drive Vehicles —
Summary of a Symposium
Board on Science, Technology,
and Economic Policy, Division on
Policy and Global Affairs (2012,
246 pp.; ISBN 978-0-309-254526; available from NAP).

Assessment of Staffing Needs of
Systems Specialists in Aviation
Board on Human-Systems
Integration, Division of Behavioral
and Social Sciences and Education
(2013, 97 pp.; ISBN 978-0-30928650-3; available from NAP).
An Assessment of the Prospects
for Inertial Fusion Energy
Board on Energy and
Environmental Systems, Board
on Physics and Astronomy,
Division on Engineering and
Physical Sciences (2013, 229 pp.;
ISBN 978-0-309-27081-6; available from NAP).
Big Data — A Workshop Report
Committee for Technology
Insight — Gauge, Evaluate, and
Review, Air Force Studies Board,
Division on Engineering and
Physical Sciences (2013, 25 pp.;
ISBN 978-0-309-26688-8; available from NAP).
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The California Institute for
Regenerative Medicine: Science,
Governance, and the Pursuit of
Cures
Board on Health Sciences Policy,
Institute of Medicine (2012,
approx. 200 pp.; ISBN 978-0-30926590-4; available from NAP).
Cambio Climático: Evidencia,
Impactos, y Opciones
Division on Earth and Life
Studies (2013, 36 pp.; available
only online from NAP).
Capability Planning and
Analysis to Optimize Air Force
Intelligence, Surveillance, and
Reconnaissance Investments
Air Force Studies Board, Division
on Engineering and Physical
Sciences (2012, 127 pp.; ISBN
978-0-309-25814-2; available
from NAP).

Capability Surprise for U.S. Naval
Forces: Initial Observations and
Insights — Interim Report
Naval Studies Board, Division on
Engineering and Physical Sciences
(2013, approx. 43 pp.; ISBN
978-0-309-26910-0; available
from NAP).
The Case for International
Sharing of Scientific Data: A
Focus on Developing Countries
— Proceedings of a Symposium
Board on International Scientific
Organizations and Board on
Research Data and Information,
Division on Policy and Global
Affairs (2012, 163 pp.; ISBN
978-0-309-30157-2; available
from NAP).
Challenges and Opportunities for
Change in Food Marketing to
Children and Youth — Workshop
Summary
Food and Nutrition Board,
Institute of Medicine (2013, 76
pp.; ISBN 978-0-309-26953-7;
available from NAP).
Climate and Social Stress:
Implications for Security Analysis
Board on Environmental
Change and Society, Division of
Behavioral and Social Sciences
and Education (2012, 252 pp.;
ISBN 978-0-309-27856-0; available from NAP).
Collecting Sexual Orientation
and Gender Identity Data in
Electronic Health Records —
Workshop Summary
Board on the Health of Select
Populations, Institute of Medicine
(2012, 73 pp.; ISBN 978-0-30926804-2; available from NAP).
Colloquy on Minority Males in
Science, Technology, Engineering,
and Mathematics
National Academy of Engineering
(2012, 31 pp.; ISBN 978-0-30926438-9; available from NAP).

Copyright in the Digital Era:
Building Evidence for Policy
Board on Science, Technology,
and Economic Policy, Division on
Policy and Global Affairs (2013,
85 pp.; ISBN 978-0-309-278959; available from NAP).
Core Measurement Needs for
Better Care, Better Health, and
Lower Costs: Counting What
Counts — Workshop Summary
Roundtable on Value and ScienceDriven Health Care, Institute of
Medicine (2013, approx. 140 pp.;
ISBN 978-0-309-28522-3; available from NAP).
Crisis Standards of Care: A
Toolkit for Indicators and
Triggers
Board on Health Sciences
Policy, Institute of Medicine
(2013, approx. 216 pp.; ISBN
978-0-309-28552-0; available
from NAP).
The CTSA Program at NIH:
Opportunities for Advancing
Clinical and Translational
Research
Board on Health Sciences Policy,
Institute of Medicine (2013,
approx. 200 pp.; ISBN 978-0-30928474-5; available from NAP).
Delivering Affordable Cancer
Care in the 21st Century —
Workshop Summary
Board on Health Care Services,
Institute of Medicine (2013, 80
pp.; ISBN 978-0-309-26944-5;
available from NAP).
Design of the National Children’s
Study: A Workshop Summary
Committee on National Statistics,
Division of Behavioral and Social
Sciences and Education; and Board
on Children, Youth, and Families,
National Research Council and
Institute of Medicine (2013,
approx. 94 pp.; ISBN 978-0-30928840-8; available from NAP).

Determining Core Capabilities in
Chemical and Biological Defense
Science and Technology
Board on Chemical Sciences and
Technology, Division on Earth
and Life Studies (2012, 134 pp.;
ISBN 978-0-309-26535-5; available from NAP).
Developing and Strengthening
the Global Supply Chain
for Second-Line Drugs for
Multidrug-Resistant Tuberculosis
— Workshop Summary
Board on Health Sciences Policy,
Institute of Medicine (2012, 152
pp.; ISBN 978-0-309-26595-9;
available from NAP).
Developing Capacities for
Teaching Responsible Science in
the MENA Region: Refashioning
Scientific Dialogue
Board on Life Sciences, Division
on Earth and Life Studies, in
cooperation with Bibliotheca
Alexandrina and the World
Academy of Sciences (2013, 137
pp.; ISBN 978-0-309-28639-8;
available from NAP).
Directed Evolution for
Development and Production of
Bioactive Agents — A Meeting
Summary
Division on Engineering and
Physical Sciences (2013, 27 pp.;
ISBN 978-0-309-28626-8; available from NAP).
Educating Engineers: Preparing
21st Century Leaders in the
Context of New Modes of
Learning — Summary of a Forum
National Academy of Engineering
(2013, 36 pp.; ISBN 978-0-30926770-0; available from NAP).
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Educating the Student Body:
Taking Physical Activity and
Physical Education to School
Food and Nutrition Board,
Institute of Medicine (2013,
approx. 420 pp.; ISBN 978-0-30928313-7; available from NAP).
Emerging Workforce Trends
in the U.S. Energy and Mining
Industries: A Call to Action
Board on Earth Sciences and
Resources, Division on Earth and
Life Studies; Board on Higher
Education and Workforce,
Division on Policy and Global
Affairs (2013, approx. 390 pp.;
ISBN 9780-309-26744-1; available from NAP).
Energy Reduction at U.S. Air
Force Facilities Using Industrial
Processes — A Workshop
Summary
Air Force Studies Board, Division
on Engineering and Physical
Sciences (2013, 63 pp.; ISBN
978-0-309-27023-6; available
from NAP).
Environmental Decisions in the
Face of Uncertainty
Board on Population Health and
Public Health Practice (2013,
258 pp.; ISBN 978-0-309-130349; available from NAP).
Evaluation of PEPFAR
Board on Global Health,
Institute of Medicine; Board on
Children, Youth, and Families,
Division of Behavioral and Social
Sciences and Education and
Institute of Medicine (2013, 814
pp.; ISBN 978-0-309-26780-9;
available from NAP).
An Evaluation of the U.S.
Department of Energy’s Marine
and Hydrokinetic Resource
Assessments
Board on Energy and
Environmental Systems, Division
on Engineering and Physical
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Sciences; Ocean Studies Board,
Division on Earth and Life
Studies (2013, 154 pp.; ISBN
978-0-309-26999-5; available
from NAP).
Evaluations of the Lovell
Federal Health Care Merger:
Findings, Conclusions, and
Recommendations
Board on the Health of Select
Populations, Institute of
Medicine (2012, 257 pp.; ISBN
978-0-309-26279-8; available
from NAP).
Evaluating Obesity Prevention
Efforts: A Plan for Measuring
Progress
Food and Nutrition Board,
Institute of Medicine (2013,
approx. 560 pp.; ISBN 978-0-30928527-8; available from NAP).
Exploring Health and
Environmental Costs of Food —
Workshop Summary
Food and Nutrition Board,
Institute of Medicine; Board
on Agriculture and National
Resources, Division on Earth
and Life Studies (2012, 106 pp.;
ISBN 978-0-309-26580-5; available from NAP).
Fitness Measures and Health
Outcomes in Youth
Food and Nutrition Board,
Institute of Medicine (2012, 259
pp.; ISBN 978-0-309-26284-2;
available from NAP).
Fostering Independence,
Participation, and Healthy
Aging Through Technology —
Workshop Summary
Forum on Aging, Disability,
and Independence; Division of
Behavioral and Social Sciences
and Education, and Board on
Health Sciences Policy, Institute
of Medicine (2013, 72 pp.; ISBN
978-0-309-28517-9; available
from NAP).
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Frontiers in Massive Data Analysis
Board on Mathematical Sciences
and Their Applications, Division
on Engineering and Physical
Sciences (2013, approx. 129 pp.;
ISBN 978-0-309-28778-4; available from NAP).
Frontiers of Engineering: Reports
on Leading-Edge Engineering
From the 2012 Symposium
National Academy of
Engineering (2013, 169 pp.;
ISBN 978-0-309-31281-3; available from NAP).
Future of Battlespace Situational
Awareness — A Workshop
Summary
Committee for Technology
Insight — Gauge, Evaluate, and
Review, Air Force Studies Board,
Division on Engineering and
Physical Sciences (2013, 28 pp.;
available only online from NAP).
The Future of Scientific
Knowledge Discovery in Open
Networked Environments —
Summary of a Workshop
Board on Research Data and
Information, Division on Policy
and Global Affairs (2012, 185
pp.; ISBN 978-0-309-26791-5;
available from NAP).
Geographic Adjustment in
Medicare Payment, Phase II:
Implications for Access, Quality,
and Efficiency
Board on Health Care Services,
Institute of Medicine (2012, 216
pp.; ISBN 978-0-309-25798-5;
available from NAP).
Gulf War and Health: Treatment
for Chronic Multisymptom
Illness
Board on the Health of Select
Populations, Institute of
Medicine (2013, 219 pp.; ISBN
978-0-309-27802-7; available
from NAP).

High Magnetic Field Science and
Its Application in the United
States: Current Status and Future
Directions
Board on Physics and Astronomy,
Division on Engineering and
Physical Sciences (2013, approx.
190 pp.; ISBN 978-0-309-286343; available from NAP).
Himalayan Glaciers: Climate
Change, Water Resources, and
Water Security
Board on Atmospheric Sciences
and Climate, Division on Earth
and Life Studies (2012, 143 pp.;
ISBN 978-0-309-26098-5; available from NAP).
Infusing Real World Experiences
Into Engineering Education
National Academy of Engineering
(2012, 36 pp.; available only
online from NAP).
Interim Report of the Committee
on Geographic Variation in
Health Care Spending and
Promotion of High-Value Health
Care: Preliminary Committee
Observations
Board on Health Care Services,
Institute of Medicine (2013, 39
pp.; ISBN 978-0-309-28282-6;
available from NAP).
International Regulatory
Harmonization Amid
Globalization of Drug
Development — Workshop
Summary
Forum on Drug Discovery,
Development, and Translation,
Board on Health Sciences Policy,
Institute of Medicine (2013,
approx. 120 pp.; ISBN 978-0-30928479-0; available from NAP).

Interprofessional Education
for Collaboration: Learning
How to Improve Health From
Interprofessional Models Across
the Continuum of Education to
Practice — Workshop Summary
Board on Global Health, Institute
of Medicine (2013, approx. 150
pp.; ISBN 978-0-309-26349-8;
available from NAP).

Materials and Manufacturing
Capabilities for Sustaining
Defense Systems — Summary of
a Workshop
Standing Committee on Defense
Materials Manufacturing and
Infrastructure, Division on
Engineering and Physical Sciences
(2012, 75 pp.; ISBN 978-0-30926757-1; available from NAP).

Landsat and Beyond: Sustaining
and Enhancing the Nation’s Land
Imaging Program
Space Studies Board, Division on
Engineering and Physical Sciences
(2013, approx. 73 pp.; ISBN
978-0-309-29001-2; available
from NAP).

The Mathematical Sciences in
2025
Board on Mathematical Sciences
and Their Applications, Division
on Engineering and Physical
Sciences (2013, 205 pp.; ISBN
978-0-309-28457-8; available
from NAP).

Levees and the National Flood
Insurance Program: Improving
Policies and Practices
Water Science and Technology
Board, Division on Earth and
Life Studies (2013, 258 pp.; ISBN
978-0-309-28290-1; available
from NAP).

NASA’s Strategic Direction
and the Need for a National
Consensus
Division on Engineering and
Physical Sciences (2012, 67 pp.;
ISBN 978-0-309-31354-4; available from NAP).

Making Sense of Ballistic Missile
Defense: An Assessment of
Concepts and Systems for U.S.
Boost-Phase Missile Defense
in Comparison to Other
Alternatives
Naval Studies Board, Division on
Engineering and Physical Sciences
(2012, 282 pp.; ISBN 978-0-30921610-4; available from NAP).
Making the Soldier Decisive on
Future Battlefields
Board on Army Science and
Technology, Division on
Engineering and Physical Sciences
(2013, 239 pp.; ISBN 978-0-30928453-0; available from NAP).

National Academies Keck
Futures Initiative: The Informed
Brain in a Digital World —
Interdisciplinary Team Summaries
National Academies Keck Futures
Initiative (2013, 116 pp.; ISBN
978-0-309-26888-2; available
from NAP).
Novel Processes for Advanced
Manufacturing — Summary of a
Workshop
Defense Materials Manufacturing
and Infrastructure Standing
Committee, Division on
Engineering and Physical Sciences
(2013, approx. 60 pp.; ISBN
978-0-309-28591-9; available
from NAP).
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Opportunities and Obstacles in
Large Scale Biomass Utilization:
The Role of the Chemical
Sciences and Engineering
Communities — A Workshop
Summary
Board on Chemical Sciences and
Technology, Division on Earth
and Life Studies (2013, 45 pp.;
ISBN 978-0-309-27864-5; available from NAP).
Oral Health Literacy
Board on Population Health and
Public Health Practice (2013,
125 pp.; ISBN 978-0-309-262897; available from NAP).
Overcoming Barriers to ElectricVehicle Deployment — Interim
Report
Board on Energy and
Environmental Systems, Division
on Engineering and Physical
Sciences; Transportation
Research Board (2013, 68 pp.;
ISBN 978-0-309-28448-6; available from NAP).
Positioning Synthetic Biology to
Meet the Challenges of the 21st
Century — Summary Report of a
Six Academies Symposium Series
Committee on Science,
Technology, and Law, Division
on Policy and Global Affairs;
Board on Life Sciences,
Division on Earth and Life
Studies; National Academy of
Engineering (2013, 80 pp.; ISBN
978-0-309-22583-0; available
from NAP).
Potential Health Risks to DOD
Firing-Range Personnel From
Recurrent Lead Exposure
Board on Environmental Studies
and Toxicology, Division on
Earth and Life Studies (2012,
178 pp.; ISBN 978-0-309-267366; available from NAP).
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Preparing the Next Generation of
Earth Scientists: An Examination
of Federal Education and
Training Programs
Board on Earth Sciences and
Resources, Division on Earth and
Life Studies (2013, approx. 120
pp.; ISBN 978-0-309-28747-0;
available from NAP).

Review of Biotreatment, Water
Recovery, and Brine Reduction
Systems for the Pueblo Chemical
Agent Destruction Pilot Plant
Board on Army Science and
Technology, Division on
Engineering and Physical Sciences
(2013, 48 pp.; ISBN 978-0-30926393-1; available from NAP).

Principles and Practices for a
Federal Statistical Agency, Fifth
Edition
Committee on National
Statistics, Division of Behavioral
and Social Sciences and
Education (2013, 163 pp.; ISBN
978-0-309-28433-2; available
from NAP).

Review of NOAA Working
Group Report on Maintaining
the Continuation of LongTerm Satellite Total Irradiance
Observations
Board on Atmospheric Sciences
and Climate, Division on Earth
and Life Studies (2013, 116 pp.;
ISBN 978-0-309-28763-0; available from NAP).
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