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HOW DO WE ENHANCE AND MAINTAIN THE
SCIENTIFIC CREDIBILITY OF THE USGS IN A
DIFFICULT AND VERY COMPETITIVE BUDGET
CLIMATE?

Background: The USGS is built on a solid reputation of scientific excellence. In the first bureau-
wide Strategic Plan that was released in 1996, the committee recognized the critical nature of
maintaining and enhancing the USGS reputation as a key element of out future health. The
USGS essentially does three major scientific activities which include (1) monitoring and data
management, (2) interpretive studies and assessments, and (3) research. The USGS is somewhat
unique in having these three elements as part of its mission. Indeed being able to conduct these
activities in concert creates a unique niche for the USGS that differentiates us from the academic
and consulting communities, state agencies and the federal agencies like the National Science
Foundation. The balance of funding, staff and project effort among the three activities has
change historically dependent on external pressures. For example, during World War II, the
activities of the USGS were heavily focused on assessments and very specific interpretive
studies in support of the war effort. Similarly in the 1960’s with the scientific excitement
associated with the development of the Plate Tectonics theory, the pendulum shifted to greater
emphasis on basic research. The pendulum can be expected to change with time but the key
point is that we need a balance that will allow us to improve monitoring, improve interpretive
studies and assessments and these improvements will come from knowledge gained through
research activities.

Since the mid 90’s the USGS has seen continuing pressure to reduce research activities and to
only focus on monitoring and interpretive studies. This has not been unique to the USGS,
literally every federal geoscience organization has been scrutinized relative to their importance in
meeting critical societal issues. Recent unsuccessful efforts to move research programs to NSF
highlight the importance of the issue.

Several drivers that confound the issue are
1) Data Quality Act: Ensuring the Quality of USGS Information Disseminated to the Public

a) Background documents: http://www.usgs.gov/quality of info.html

b) Description of issue: USGS is responding to a directive from the Office of Management and
Budget (OMB) derived from Public Law 106-554 (aka Data Quality Act) that requires agencies
to issue guidelines ensuring and maximizing the quality, objectivity, utility, and integrity of
information (including statistical information) disseminated by their agency, no later than
October 1, 2002. We are also required to establish administrative mechanisms allowing affected
persons to seek and obtain correction of information that does not comply with OMB guidelines.
In addition, we are required to report to the Director of OMB the number and nature of
complaints received by the agency regarding the accuracy of information and how such
complaints were handled by the agency.
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This law has been described as having the potential to perhaps become the largest unfunded
mandate ever handed to agencies by Congress. That is, no additional funds are appropriated to
implement this law. The USGS has received the first challenge of its information during August.
The methodology and conclusions of our world energy resource assessment are being
challenged. One of the central tenets of the scientific method is the documentation of
methodology used to conduct the study. This allows others to attempt to reproduce the original
findings. Therefore, challenging methodology and/or conclusions is very much a normal part of
the scientific process. It is in the best interest of the USGS (and science) that all of the data and
information we publish meet rigorous standards of technical/scientific review. Our publication
process already assures this.

¢) Outcome/expectation

A positive outcome may be (overall, government wide) that the citizens will indeed get better
quality info from the Federal government. By making a lot our efforts to ensure
data/information/science quality more transparent to the public, we may actually gain. Overall
the USGS is held in high esteem for the world-class, unbiased, thorough, non-regulatory aspects
of its work.

A big concern with regard to the requirements under the Data Quality Act is how we will deal
with challenges that are not frivolous but still do not lead us to make a correction or make a
change. Enormous amount of staff time .and effort may be required to deal with challenges. The
potential impacts on morale, science, and ability to recruit new scientists to work for the USGS
are not well understood but could be quite serious. The cost of dealing with the challenges could
be also high. For an agency like the USGS, the potential for further politicization of our science
is always a threat. Some issues we deal with are already deep in the political realm.

2) Everglades Ecosystem Restoration

a) Background documents: http://www.evergladesplan.org/

b) Description of issue

One of the most visible and ambitious ecosystem restoration plans under way is the Everglades
ecosystem restoration. Water needs of a growing population, agriculture, and the Everglades
ecosystem come clashing together at the tip of Florida. Extensive replumbing of the Everglades
system over the last 50 plus years has made it possible for south Florida to prosper. A classic
case of the battle between those who wish to develop natural resources for the benefit of humans
and those who wish to preserve natural systems in their pristine state is being played out.
Invasive species, excess nutrients in water, mercury pollution, land subsidence, and salt-water
intrusion are among the phenomena affecting the health of the ecosystem.

The USGS is heavily involved in many aspects of monitoring, assessment, and research of the
hydrologic, atmospheric, geologic, and biologic systems in south Florida. There are many
Federal, State, and local governmental stakeholders involved. In addition, there is a high-level of
interest in the science and politics involved on the part of the non-profit sector, industry, and
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local citizen groups. This is a tough place to maintain high degree of credibility and our non-
advocacy position. As is typlcal in such complex societal problems, the time scales of science
and decision-making are not in concert.

c¢) Outcome/expectation

Basic research and sophisticated modeling by USGS scientists are expected to contribute toward
the decision making by resource managers to protect the long-term interests of various
stakeholders. The difference in time scales of the political process and scientific investigation
will continue to be a complicating factor. Detailed understanding of the “pristine” state is not yet
fully in hand. That is, to what conditions do we restore the ecosystems? How well do we
understand them? What are some unintended consequences? The USGS has a critical role in the
long-term monitoring of the impact of restoration measures. Will we have enough financial
resources to do this properly? Will our scientific credibility continue to be strong? Are we
producing the synthesis interpretations that are so important to fully understanding the entire
impact of our scientific efforts?

Here are some more topics to consider:

3) Resource assessments: hydrologic, mineral, energy, biologic resource assessments all are
needed to sustain the way of life in this society; how will we improve our assessments and
methodology we use? How do we keep our science sharp while carrying out the resource
assessments? How do we encourage our staff to do the often mandatory assessments while also
building their scientific portfolios and advancing methodologies and understanding of processes?
Aspects here might also include our resource assessments not necessarily being in harmony with
an Administration’s stated policies or interests.

4) Hazard assessments: volcano, earthquake, landslide, flood, storm, etc. hazard assessments —
some of the same questions apply here.

5) Reconciling DOI (land management) mission with broader vision and mission of the USGS;
this becomes especially acute when one considers our historic international activities (and our
plans for future activities in the international arena).

6) Water quality and landscape geochemistry issues: background and baselines work; point-
source and non-point source pollution; difficulties in maintaining our unbiased approach when it
1s clear that some practice is responsible for impact on biota, land, water or air; also, dealing with
remediation issues (e.g. when we know that a particular approach may not work as well as
another)

7) Yucca Mountain; The USGS has acted as a contractor to the Dept. of Energy relative to the
site characterization of this politically charged controversial project to store high-level
radioactive waste. The USGS has played a significant role in the site characterization and our
information and data will be critical in the licensing process with the Nuclear Regulatory
Commission. DOE has spent significant effort to ensure the quality of the data. However, the



data has not been released as USGS reports. Furthermore, many interpretive efforts were
released as internal DOE reports and there was a general reluctance by DOE to release
interpretation studies as peer reviewed reports or as internal USGS publications. How do we
maintain the scientific reputation of the USGS in a major societal issue if there is not a legacy of
scientific literature that carries the USGS seal of approval? Some would say and have that there

has been no significant science done at Yucca Mountain. How do we counter that opinion by the
broader scientific community?

8) Fed-State Cooperative Program: At the District Office level there is a great temptation to
conduct studies that do not enhance our scientific reputation. The reasons for this are many but
include maintaining relationships with coopera.. rs, covering salaries, and program development.
The risk in doing this work is that we are sometimes accused of doing work that is more
appropriately done by private consultants, doesn’t contribute to survey goals or enhance the
scientific reputation. How do we maintain our scientific excellence if the pressures to accept

these types of studies increase or our cooperators refuse to support components of projects that
involve innovative science?

Expectations: The purpose of this exercise is to develop strategies to maintain our reputation for
excellence in all three major areas; (1) monitoring and data management, (2) interpretive studies
and assessments, and (3) research and process understanding. I have selected a few examples
and would ask that the group or groups that consider them to develop a list of guiding principles
and strategies that will help the leadership throughout the USGS deal with these issues in the
future. Consider how these principles relate to USGS Leadership Guiding Principles? Are there
examples from your point of view where we have successfully had the correct balance between
the three activities? What made these activities successful? In some cases, your principles this

could lead to policy statements and in other cases simply increasing awareness may be enough.
2k 3k 3k 3k ok ok 3¢ ok ok k-
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s ey Summary of the
USGS Strategic Plan
Introduction Core Competencles

Strategic planning is a continuous process that forces an
organization to look outward and inward. The challenge for
the USGS is to stay focused on a horizon of some ten years
out, while realizing that near-term shifts will demand our
anention and mid-course corrections may be needed.

The strategic plan was designed and developed for the entire
USGS, not for any particular organizational unit within it.
The plan outlines strategic actions to be undertaken at all
organizational levels to achieve excellence. The overall focus
of the plan considers the USGS as it was configured prior to
the mergers with Burcau of Mines and National Biological -
Service personnel.

The plan is divided into three parts. The first part describes the
economic, political, and socicetal driving forces that are likely
to influence the options and choices for future direction of the
USGS. The second part discusses our care competencies—the
key skills, characteristics, and assets that must be nurtured and
strengthened for the USGS to excel. The third part describes
our business activides—the scientific and technical efforts
currently undertaken by the USGS and those we will carry out
in the future. Special sections throughout the plan discuss
related topics including mergers and acquisitions, support for
research, advocacy, mandates for our functions, investments in
people and technology. our involvement in the National Spatial
Data Infrastructure, the internatonal role of the USGS, and the
balance among our funding sources.

Dri\qlng Forces

The eight driving forces outlined here significanty influence
and create alternatives for the USGS. They will shape the
future of the United States. the needs of the public, and the
roles of Federal agencies. The driving forces are:

® Devolution (that is, downsizing. reinvention, eic.)

of the Federal Government

New technologies

Demographic changes

Public investment in science

Society’s concept of “public good”

Tradeoffs between the economy and the environment
Global interdependence

Scarcity and management of natural resources

Core competencies are the key skills, characteristics, and
assets that the USGS must nurture and strengthen to excel in
current and future business activities. They are the essential
qualities that, when used to achieve our vision and mission
and to conduct our business, differentiate our capabilities from
those of other organizations. While the USGS embodies each
of the core competencies to some degree today, achieving
excellence in all of them must be the leadership’s highest
priority. The strategic plan outlines five core competencies.

ImpaertisiRy, credibliity, and sclentific excellence.
The responsibility for providing credible, impartial scientific
information to those charged with making public policy is
central to the mission of the USGS. Our credibility depends
on two essential factors—technical and scientific excellence
and reputation for impartality. Failure in either of these areas
will have a crippling effect on our organization.

Relationships and partnerships. A wide range of
organizations offer the potential for successful parmerships.
including other Federal agencies, State and local government
agencies. nonprofit organizations and administrative authorities,
schools and universities, and the private and corporate sectors.
The USGS must cherish and nurture its relationships and
pannerships by giving timely and responsive results o
customers and reaching out to partners with collegial respect.

Multidisciplinary workforce with national
presence. The USGS must bring diverse walents to the earth
science challenges of the future. The required disciplines will
vary according to society’s needs, but the USGS must retain its
capability to apply scientific understanding and information
technology to earth science problems anywhere in the Nation.

Long-term nstional data bases. The USGS must be
the national leader in organizing and managing earth science
data and information and making both available in useful
forms. While we may collect some of the data, it is more
important that we assume leadership in seeing that long-term
measurements and descriptions of the Earth are accurate,
properly documented. archived, and distributed to the public.

Long-term, broad-scale, multidisciplinary
intorpretive studies. The USGS must excel in under-
standing the scientific principles of Earth processes. We are in
a unique position to apply a diverse, nationally distributed,
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highly skilled workforce to long-term. broad-scale, multi-
disciplinary stdies. Although we will continue to conduct
scientific studies of short duration, limited scale, or narrow
disciplinary focus, there will be increasing emphasis on earth
science work that is much broader in scope.

Business Activities

The business activities are the present and future scientific and
technical efforts of the USGS. Three fundamental tasks apply
to all USGS business activities:

e Cridcally evaluating programs to ensure leadership and
relevance to societal needs

e Developing Survey-wide pricrities for implemeatation
and funding

e Esublishing a philosophy for capital investments and
support services at all levels

The seven business activities described below are not intended to-
guide organizational or budgetary swuctures; rather. they convey
the breadth. integration. and flexibility in the description of
programs at which the USGS must excel over the next decade.

Water availabliy and quallty. Investigations related to
watrer availability and quality are the largest business activiry
of the USGS and are likely to remain so over the next decade.
Water will continue to grow in importance as an issue because
the Nation faces increasing and often conflicting demands on a
finite water supply. The success of USGS water investigations
depends on and will continue to depend on the combination of
three efforts: data collection. interpretive studies. and research.

Hazards. An essential role of the Federal government is to
minimize the loss of life and property that results from natural
disasters such as earthquakes, volcanic eruptions. landslides,
floods, and droughts. The concentration of population in urban
and coastal areas increases the risk of catastrophic loss from
natural hazards. Thus the study of hazards is an activity in
which the USGS will grow in the coming decade.

Geographic and cartographic information.
Knowledge of the location of and relations among natural and
manmade features at and beneath the Earth's surface provides
a framework for analyzing and understanding earth processes
and for making wise decisions. The USGS has traditionally
been a major supplier of this information not only to its
internal operations but to other public- and private-sector
organizations as well, who depend on this information as the
basis for wise economic and physical development. manage-
ment of resources, response to and mitigation of hazards, and
many other uses. Coordination and collection of geographic
and cartographic information will remain a fundamental
Federal role and a viable program of the USGS.

June 1996
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Contaminated environments. Nuclear waste disposal,
hazardous substances entering the Nation’s water supply and
food chain, and atmospheric transport and deposition of toxic
materials are serious threats to human and environmental health.
The USGS has a unique capability for the long-term. multidisci-
plinary study of contaminated environments. This actvity will
increasingly emphasize projects that integrate disciplines and/or
allow work on larger geographic areas. This activity currently
represents one of the larger business activides of the USGS and
seems to have considerable growth potendal.

Land and water use. Sound stewardship of the Nation's
land and water resources requires up-to-date synoptic tata on
how land and water resources are being used as well as an
understanding of how possible changes might impact the
national economy, the environment, and the quality of life. We
need to find new ways to ranslate earth science information into
forms that will be used by public policymakers. the business
community. and individuals. The USGS is uniquely qualified to
undertake this activity, With a clear definition of a Federal role.
this business activity is a growth area over the next decade.

Nonrenewable resources. Investigations of nonrenewable
resources will undergo fundamental changes during the coming
decade. and such investigations will likely decrease as a per-
centage of the total USGS effort. Successful national economic
policy now depends on knowledge not only of locations and
quantities of these resources throughout the world but also of
their economic. social. and environmental costs, their quality,
and their availability, especially as it may be influenced by
shifting polidcal situatons and technological innovarions.

Environmental effects on human health. This is

a potential new business activity that would draw on the
Survey’s multidisciplinary expertise. An increasing proportion
of the Federal budget is dedicated to health issues, and many
chronic health issues may relate directly to carth processes and
the environment. If we assume a significant role in under-
standing environmental contributions to diseases, managers
will need to define an appropriate niche relative to traditional
health and environmental agencies and form strong partner-
ships to collaborate on problem solving.

Next Steps

The efforts of the Strategic Planning Team and the Policy
Council in developing this plan represent only the beginning.
The Strategic Plan is intended to be a living document that will
change over time. For example, at the next revision, the plan
will change to include the new responsibilities of the USGS
for biological resources research when the National Biological
Service is consolidated with the USGS on October 1, 1996.

We must remember that planning is as important as the plan

itself and that each employee has a role to play in making this
plan a reality.

TOTAL P.B3
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Yucca Mountain:
Should We Delay?

RODNEY C. EWING AND ALLISON MACFARLANE
(“Yucca Mountain,” Policy Forum, 26 April,
p. 659) suggest that the decision to site a
high-level nuclear waste repository at Yucca
Mountain, Nevada, should be delayed until
all relevant scientific issues are addressed.
Insisting on comprehensive knowledge is
neither possible nor necessary to assess the
suitability of Yucca Mountain. This standard
for proceeding can never be met by any pro-
posed repository site. Furthermore, insisting
on scientific understanding of all possible
processes only diverts limited resources from
the few key processes that control the long-
term performance and safety of

mechanical and chemical conditions over a
long period of time so that the long-term per-
formance of the engineered barriers is not
jeopardized.” Initial emphasis on the perfor-
mance of engineered barriers in safety
assessments does not imply the lack of per-
formance by geological barriers, but recog-
nizes that the contribution from engineered
barriers can be more rigorously evaluated
than that of geological barriers (7).

Ewing and Macfarlane cite several
technical areas they believe need more
study. Not all processes, however, signifi-
cantly impact repository safety. Any list of
possibly important processes must be
screened to identify those processes that
significantly impact repository safety (8).

It has been noted (9 pp. 771-772) that

a geological repository.

Ewing and Macfarlane are
concerned that “[t]he determi-
nation of compliance depends
almost exclusively on the results
of the total system performance
assessment.” Yet the National
Academy of Sciences (NAS)
has stated that (/, p. 8) “[t]he
only way to evaluate the risks ...
and to compare them with the

Image not
available for
online use.

standard is to assess the estimat-

ed potential future behavior of the entire
repository system and its potential effects on
humans. This procedure ... is called perfor-
mance assessment ... The results of compli-
ance analysis should not, however, be inter-
preted as accurate predictions of the expected
behavior of a geologic repository. No
analysis of compliance will ever constitute an
absolute proof; the objective instead is a rea-
sonable level of confidence in analyses that
indicates whether limits established by the
standard will be exceeded. Both the USEPA
[Environmental Protection Agency] and
USNRC [Nuclear Regulatory Commission]
have explicitly recognized this objective.”

An issue raised by Ewing and Macfar-
lane is the primary reliance placed on engi-
neered barriers over geological barriers.
This well-accepted strategy applied to mul-
tiple-barrier repositories is followed in
Sweden (2), Finland (3), Switzerland (4),
and Japan (5). The Swedish repository pro-
gram (6, p. xvii) notes that “[t]he primary
function of the rock is to provide stable
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“[f]or the mission of the repository pro-
gram, sufficiency of understanding is met
when a suitably reliable assessment of suc-
cessful performance has been made. Com-
plete understanding and characterization are
not necessary, nor can they ever be
achieved. Reliable performance assessment
will never be based on an encyclopedic and
encompassing analysis of all phenomena
that could, in principle, affect repository
performance, nor should it be. Trying to de-
velop global models that include all phe-
nomena introduces unnecessary uncertain-
ties and it dilutes our effort towards study-
ing the important processes.”

Are there sufficient scientific understand-
ing and performance assessment analyses to-
day to support a decision to recommend the
Yucca Mountain site and proceed to the next
step in assessing the overall safety of a reposi-
tory located at this site? Given the available
data and the extensive set of performance as-
sessment analyses conducted by the Depart-
ment of Energy (DOE), the NRC (/0), and

other organizations (//), the answer is defi-
nitely “yes.”

Contrary to the impression given by Ew-
ing and Macfarlane, a site recommendation
now does not end the DOE’s obligation to
continue work to demonstrate the safety of a
Yucca Mountain repository. This obligation
persists during the fully reversible
licensin process
esuablished by Nke - dEbates!
regulation, with addi-
tional, independent
technical oversight
provided by the Nu-

[ continues online in
Science's dEbates

Discussion of the Policy
Forum “Yucca Mountain”

clear Waste Technical
Review Board, as well as the NAS as appro-
priate. Our support of the site recommenda-
tion in part reflects our confidence that under
this licensing process, the DOE will continue
to conduct the scientific studies necessary to
further confirm repository safety, including
the regulatory-mandated performance confir-
mation testing program planned over the next
50 to 100 years, until the time final closure
might be approved. During this performance
confirmation period, technical issues can be
further investigated and designs optimized,
recognizing that at each step a decision to
proceed will be based on reassessment of the
long-term safety of the repository.

MICHAEL ). APTED,'* DONALD LANGMUIR, 2t

DADE W. MOELLER,>{ JOOHHONG AHN*
"Monitor Scientific LLC, 3900 South Wadsworth
Boulevard, Denver, CO, 80235, USA. 2Department
of Chemistry and Geochemistry, Colorado School
of Mines, Golden, CO, 80401, USA. 3Department
of Environmental Health, Harvard School of Public
Health, Boston, MA 02115, USA. *Department of
Nuclear Engineering, University of California at
Berkeley, Berkeley, CA 96720, USA.
*To whom correspondence should be addressed.
E-mail: mapted@monitorsci.com
tMember, Nuclear Waste Technical Review Board,
1989-97.
tFormer Chairman, Advisory Committee on Nu-
clear Waste, U.S. Nuclear Regulatory Commission.
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EWING AND MCFARLANE RAISE CONCERNS
about the Yucca Mountain waste repository
site that require thoughtful consideration,
especially the changing understanding of
the geology of the site and an increasing
dependence on the use of containers for
the nuclear waste. However, the influence
of such uncertainties on the safety of the
repository will surely be addressed in the
rigorous licensing process to be conducted
by the NRC—assuming that Congress
supports the President’s decision to pro-
ceed in this orderly manner.

The 40 years of study already invested
in the disposal of nuclear waste, with some
two decades focused on Yucca Mountain in

particular, should not be cast aside with the -

implication that our government is acting in
haste. If subsequent investigations during the
licensing process reveal any substantive rea-
son for preventing the long-term storage of
nuclear waste, we should remember that the
repository is being designed to allow full re-
trieval of all waste for at least 100 years. Cer-
tainly, that should allow sufficient time to
build the confidence required before any de-
cision is made on permanent storage.

There is indeed some risk associated
with the Yucca Mountain site, as Ewing and
Mcfarlane point out. But there is far greater
risk in not proceeding with the licensing
process. The latter path would, at a mini-
mum, leave an increasing accumulation of
spent fuel at the many reactors in the United
States for many decades to come. It would
also prevent humanity from access to per-
haps the only source of energy that can le-
gitimately wean the United States away
from its dependence on Middle Eastern oil.
This is a price we dare not pay.

ALAN E. WALTAR
Department of Nuclear Engineering, Texas A&M
University, 3133 TAMU, College Station, TX
77843-3133, USA. E-mail: waltar@ne.tamu.edu

SCIENCE'S COMPASS

EWING AND MACFARLANE ARGUE THAT THE
Yucca Mountain program for disposing of
high-level nuclear waste should not go for-
ward “until the relevant scientific issues have
been thoughtfully addressed.” They quote
Thomas Jefferson: “Delay is preferable to er-
ror.” To examine whether this is a reasonable
decision rule in this case, we need to com-
pare the costs and risks of delay with those
of moving ahead with the program.

Delay is expensive. In the past 20 years,
the estimated cost of Yucca Mountain has
escalated from about $10 billion to almost
$60 billion. The program is 12 years behind
schedule, and this delay has contributed
substantially to the cost escalation. Further
delays will cost about $600 million per
year.

Delay is risky.
Leaving nuclear waste
spread out at 75 sites
across the United
States involves a high-
er risk of theft and
misuse of nuclear ma-
terials when compared
with geological dis-
posal, leaves multiple
targets for terrorism,

“Delay is
expensive ... the |
estimated cost of
Yucca Mountain
has escalated

logic, has long been essential to the strategy of’
geologic disposal (6). On the contrary, recent
analysis shows that most of the projections of
the performance of the repository rest on ex-
trapolated, and optimistic, assessments of the
long-term behavior of the metal waste con-
tainer. Given the complexity of the Yucca
Mountain site and the unusual strategy that is
being pursued by the U.S. program (i.e.,
disposal in the unsaturated zone above the
water table under oxidizing conditions), the
scientific demonstration of safety remains an
unanswered challenge, particularly because
complex, highly coupled systems do not usu-
ally fail from a single cause, but from unantic-
ipated conditions or sequences of events that
usually are not evident in the analysis (7).

The tragedy of the present
situation is that there are no al-
ternative sites or strategies. The
Nuclear Waste Policy Act
Amendment of 1987 narrowed
the U.S. program to a single site.
Congress is now being asked to
make a major public policy de-
cision without a full range of al-
ternatives and their associated
risks described. A recent report
of the National Research Coun-

and may, even under cil has recommended that each
the best of circum- from about $10 national program “prepare an
stances, have human billion to almost objective, comprehensive com-
health consequences. parison of realistic alternatives,

With careful scien- $60 billion.” including a description of the

tific studies, long-
term monitoring pro-
grams, and flexible strategies for imple-
menting the Yucca Mountain program, we
can minimize the risks and contain the costs
of disposing nuclear waste. Further delays
of the Yucca Mountain program are likely to
be more risky and more costly than moving
ahead now.

DETLOF VON WINTERFELDT
School of Policy, Planning, and Development, Uni-
versity of Southern California, University Park, Los
Angeles, CA 90083, USA. E-mail: detlof@aol.com

Response

WE MAINTAIN THAT DESPITE THE SIGNIFICANT
efforts of DOE scientists, “sound science” (/)
does not support the DOE recommendation
of Yucca Mountain as a geologic repository
for high-level nuclear waste. Unresolved tech-
nical and scientific issues remain, and the
present decision is premature. We are not
alone in our assessment of the status of the
scientific basis for this decision (2-5). How-
ever, we are not calling for complete knowl-
edge and understanding of the site before the
emplacement of waste. We accept that any
analysis of this type will inevitably contain
large uncertainties. This is why the balanced
use of multiple barriers, engineered and geo-

current safety and security af-

forded by the status quo storage
configuration over long time periods ...” (8,
p. 43). We know of no substantive and
thoughtful analysis of the risks and impact of
continued surface storage over a period of 10
to 100 years, although many analyses allude
to these risks. A delay of a decade could also
provide time to resolve critical technical is-
sues related to the future development of the
nuclear fuel cycle. In the United States, we
presently consider a range of possibilities
from transmutation of waste to reprocessing
of spent fuel. These decisions will impact the
need, timing, and design of a repository.

Some have suggested that we simply leave
the technical review of the site to the NRC.
However, the NRC is legally constrained by
its own rule-making and will not review alter-
natives. The National Research Council
recommended that “regulatory decisions
should in general be based on more than a sin-
gle numerical figure of limit ...” (8, p. 47).
The present NRC rule, in effect, determines
compliance on the basis of a calculated dose
some 20 km from the repository for 10,000
years. The use of this single performance met-
ric obscures the role of multiple barriers.

Why delay now? There are outstanding
technical and scientific issues that can and
should be resolved. Apted et al. argue that
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even a several-orders-of-magnitude improve-
ment in waste form (i.e., spent nuclear fuel)
durability is not an important factor in perfor-
mance of a repository, but the analysis they
cite was not of Yucca Mountain and was pub-
lished in 1983 (9). There has been a substan-
tial increase in our knowledge of Yucca
Mountain and our understanding of the
behavior of waste form materials in a variety
of geologic environments during the past 19
years. Why not use this knowledge? If we
begin construction of the repository now, the
financial and political investment in this site
will, as it does now, drive future decisions.
The well-known “sunk cost” effect echoes
through the responses from our colleagues.
The prospect of retrieving the waste offers lit-
tle solace. There are no criteria for retrieval
and no site for the retrieved waste.

What of the future? Congress will almost
certainly overrule Nevada’s objections, and
the project will go forward. Despite this deci-
sion, surface storage of spent fuel will contin-
ue for decades. We still need to analyze the
risks and take the required actions to immedi-
ately secure these surface storage facilities.
The next major decision will require
Congress to increase the capacity of the
repository, because by 2010 the amount of
spent nuclear fuel will nearly equal the legis-
lated capacity of 70,000 metric tons. The
increased capacity will further impact the de-
sign and safety analysis of the Yucca Moun-
tain repository. Although Yucca Mountain

“If we begin construction of the
repository now, the financial and

g P PSR

may finally be the first geologic repository
for high-level nuclear waste, it may, in the ab-
sence of a fair process and substantive analy-
sis, be the last repository in the United States.
This is a poor foundation on which to base
the future of nuclear power.

RODNEY C. EWING' AND ALLISON MACFARLANE?
'Department of Nudear Engineering and Radiological
Sciences, University of Michigan, Ann Arbor, MI
48109-2104, USA. E-mail: rodewing@umich.edu.
2Securities Studies Program, Massachusetts Institute
of Technology, Cambridge, MA 02139, USA.
E-mail: allisonm@MIT.edu
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HIV-1 Diversity and
Vaccine Development

THE INEXORABLE SPREAD OF THE HUMAN
immunodefiency virus (HIV) has prompted
an urgent effort to develop an AIDS vaccine.
The diversity of HIV in human populations
poses an unprecedented challenge for the de-
velopment of a highly effective vaccine. A re-
cent meeting at the Vaccine Research Center
at the National Institute of Allergy and Infec-
tious Diseases, National Institutes of Health,
organized in collaboration with the World
Health Organization and the Joint United Na-
tions Programme on HIV/AIDS, focused on
the genetic diversity of HIV and strategies to
develop vaccine candidates. More than 95%
of new HIV infections occur in developing
countries, and effective vaccines
would no doubt help to control
the epidemic. A high level of di-
versity of HIV exists among dif-
ferent populations, and vaccine
trials for the developing world
will also need to address factors
such as concurrent infectious
diseases, access to health care,
and the ability to deliver and test
vaccines. The relevance of HIV
genetic diversity to vaccine effi-
cacy remains unknown.

The meeting led to consensus recommen-
dations on how best to address this scientific
issue in the context of current vaccine efforts.
Parallel trials of vaccine candidates from dif-
ferent clades are needed to address their rele-
vance to immune protection. Although clade
B is the most frequent virus type in the Amer-
icas and in parts of Asia, clade C viral strains
are most prevalent in southern Africa and
Asia and represent the most abundant genetic
subtype worldwide. In Africa, clades A, C,
and D cause the vast majority of HIV-1 infec-
tions. Recent analyses of genetic relatedness
indicate that the diversity within any one
clade of HIV may be no greater than the di-
versity between clades (/, 2), although for
specific gene products, such as Env, the intra-
clade diversity may be less than the variation

between two clades. In addition, the degree of
diversity varies according to viral gene prod-
uct. Therefore, it is important when matching
genetic sequences to consider the specific vi-
ral gene product used as an immunogen.
Although genetic diversity may affect
immune responses to HIV-1, its significance
for protective immunity is unknown. Signif-
icant cytolytic T lymphocyte cross-reactivity
can be demonstrated between Gag proteins
of clades B and C, but clade-specific epi-
topes are also evident. Similarly, antisera
from one clade can neutralize another, and
neutralization phenotype does not correlate
with the clade of origin (3). Thus, the im-
portance of matching clades in a vaccine
candidate to the naturally occurring viruses
in a geographic region has not been estab-
lished. Although the genetic diversity
among HIV-1 strains may be an obstacle to
protective immunity, there is little scientific
rationale for matching clades to the country
from which they emanate. The consensus
reached is that the testing of multivalent
vaccines should proceed, but practical limi-
tations dictate that vaccine candidates
should be representative of clades, rather
than country-specific. Extraordinary costs
in dollars, man-hours, and time would result
from the parallel testing of multiple parallel
vaccine prototypes. At the same time, the
importance of testing vaccines “relevant” to
each country’s HIV isolates is evident.
Together, these constraints dictate a finite
representation of clades in a multivalent
vaccine, and the group concluded that a
combination clade vaccine—for example,
including clades A, B, and C—would cover
the majority of HIV-1 infections worldwide.
The efficacy of a multiple-clade versus
single-clade HIV vaccine candidate
remains an important, unanswered scien-
tific question. The generation of such a
multiclade candidate will be of interna-
tional importance and should remain high
on the scientific agenda. Unprecedented
international agreement and interagency
coordination will be required to advance
such candidate into human testing and ef-
ficacy trials.
GARY NABEL,' WILLIAM MAKGOBA,2
JOSE ESPARZA?
Vaccine Research Center, National Institutes of
Health, MSC-3005, 40 Convent Drive, Bethesda, MD
20892, USA. E-mail: gnabel@mail.nih.gov. 2South
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Getting Smaller
and Smaller

ROBERT F. SERVICE'S ARTICLE ON PROGRESS
in developing miniature fuel cells for pow-
ering small electronic devices (“Shrinking
fuel cells promise power in your pocket,”
News Focus, 17 May, p. 1222) is interesting
and encouraging from the point of view of
alternate energy strategies, but I wonder if
the technology described is not already ob-
solete. Workable miniature fuel cells are
coming on the market (/). The definition of
a “fuel cell” should include not only cells
using hydrogen and methanol, but also met-
al air cells. These are often called batteries,
but they are not merely electricity-storing
devices. Aluminum is especially interesting
because the oxidation of aluminum pro-
duces enormous amounts of energy. To
extract this energy in the usable form of
electricity, aluminum is oxidized in an al-
kaline environment to aluminum hydroxide
(2). Some of the more difficult problems of
miniaturizing this technology have now
been overcome (3). The Trimol Group is
bringing out a unit 60 mm by 35 mm by 8
mm in size, which can power a wireless
telephone for 25 hours of continuous talk

SCIENCE'S COMPASS

(1). However depressing that prospect may
be for the parents of teenagers, the problem
of miniaturization of fuel.cells has been
solved.

STUART LANDRY
Department of Biology, Department of Biology, State
University of New York, Binghamton, NY
13902-6000, USA. E-mait: slandry@binghamton.edu
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CORRECTIONS AND CLARIFICATIONS
NEWS OF THE WEEK: “‘Fantastic’ fossil helps
narrow data gap” by E. Stokstad (26 Apr., p.
637). Guillermo Rougier had the wrong af-
filiation attributed to him in the article. He is

an Assistant Professor at the University of
Louisville School of Medicine.

RANDOM SAMPLES: “E.T., where are you?”
edited by C. Holden (19 Apr., p. 465). The
name of the first author of a forthcoming
paper on the Search for Extraterrestrial
Intelligence was inadvertently omitted. He is
Joseph Lazio from the Naval Research
Laboratary.

NEWS OF THE WEEK:
“One gene determines
bee social status” by
E. Pennisi (26 April, |
p. 636). The credit for |
the photograph ac- |
companying the story
was incorrect. It should have read, “Zachary
Huang, Michigan State University (www.
cyberbee.net).”

Image not
available for
online use.

NEWS FOCuUs: “Science invades the Magic
Kingdom” by R. F. Service (19 April, p. 462).
Gratzel cells use ruthenium-based light-har-
vesting complexes to absorb sunlight, not a
rhodamine-based dye, as stated in the article.

Letters to the Editor

Letters (~300 words) discuss material published
in Science in the previous 6 months or issues
of general interest. They can be submitted by
e-mail (science_letters@aaas.org), the Web
(www.letter2science.org), or regular mail
(1200 New York Ave., NW, Washington, DC
20005, USA). Letters are not acknowledged
upon receipt, nor are authors generally con-
sulted before publication. Whether published
in full or in part, letters are subject to editing
for clarity and space.

28 JUNE 2002 VOL 296 SCIENCE www.sciencemag.org


http:www.sciencemag.org
http:www.letter2sclence.org
mailto:science_Ietters@laaas.org
http:cyberbee.net
http:LaboratQ.ry




How Do We Enhance and

Maintain The Scientific

Credibility of the USGS
In a Difficult and
Competitive Budget

Climate?

Leadership Development 201
September 16-20, 2002

Champions:
Pat Leahy and Linda Gunderson

Team Leader:
Mark Wolcott






