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NATIONAL ACADEMY OF SCIENCES/NATIONAL RESEARCH COUNCH.
Commission on Geosciences, Environment, and Resources

BOARD ON EARTH SCIENCES AND RESOURCES
AND ITS ACTIVITIES

The Board on Earth Sciences and Resources coordinates the National Research Council’s advice to the
federal govemmeant on solid earth science issues. The board identifies opportunities for advancing basic
research and understanding, reports on applications of earth sciences in such areas as disaster mitigation
and respurce utilization, and analyzes the scientific underpinnings and credibility of earth stience
information for resource, environmental, and other applications and policy decisions. The Board's
actions address the overall health of the earth science disciplines {and the educstion of earth scientists)
that are vital to the nation in maintaining and increasing its capability to make wise use of the earth and
its resources.

A5 enunciabad in the Board's 1993 repont, Sokid-Earth Sciences and Society, the challenge to the garth
science community i3 to develap an integrated approach to the solid earth and its resources. Worldwide
improved living standards andd population increases ¢ombine to pose new problems extending from basic
issues of the physics and chemistty of the earth 10 complex considerations of resgurees, enviromment,
and land utilization. The Board needs the ability to kesp the global issues in perspective while at the
same time preserving the requirements for informed and specialized understanding in addressing
individual issues.

The impact of the transition from a field that has traditionally focused on resource discovery,
assessmant, and extraction to a field increasingly dominated by environmental concems is one that the
Board is giving greatsr emphasis.

The activities of the Board are conducted through committees that the Board establishes to undertake
swudies gn identified issues and topics developed by the Board. In order for the Board 1o develop such
studige, the Board will, on occasion, form sub-units of itself 1o help develap specific activities in groater
depth. Activities developsd by these special sub-units will then be presented 1o the full Board for
discussion and action.

The Board is estabiighing an agenda that addresess a wide variety of activities within the sarth sciences
and mineral/energy resource areas, both proactively (self-initiation} and reactively {responding to specific
requests}, including:
] Asccuraey, credibility, end management of earth science information
Areas of concem include resource exploration, evaluation, and extraction;

environmenial protection; waste disposal {or isolztion}; land management; land use; and

other applications, Management of the flow of data from primary collection 1o their

eventual use in decision making is a contiuing task for the Board and its committees.

o Emerging frontiers of both the hasic geosciences and their applications.
Many of these frontiers are addressed in the Solig-Earth Sciences snd Society roport,
which has acted as a starting peint for the Board to provida additional teadership in the field,

. Fvalustion of hazards—thelr understanding, prediction, emelioration, and consequencas.
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The broad issue of hazards {eanthquakes, voloanoes, landshides, tsunamis, ete.) remaing an
important consideration for the Board, and there is the nesd to integrate their scientific
understanding with efforts of the Board on Natural Disasters.

. Miners! and energy resources in the global economy &nd environment
The Board is concerned with the implications of the domestic resource industry shifting
to overseas production of oil, gas. and minerals. The concem is not only for the U.S. economy
but also for the global envirenment; the Board has similar concerns sbourt resources needed for
rehuilding the physical infrastrugture of the Nation and about the new technologies that could be
deveioped 1o enhance racovery of petroleum and metals,

v Earth science raeseargh in the environmental arena
The Board’s recent report on Solid-Farth Sciences end Society discusses research needed
10 better understand Earth processss {including earthguakes, volcanoes, landslides, and erasion)
and te better protect the environment (including a call for interdisciplinary work on
biogeochemistry and microbial methods for remediation]. The study on Characterizing the Upper
Part of the Earth’s Crust snd the pending study on Undergraduate Earth Science Education will
address aspects of this issue,

- Information far meking wise decisfons
The Board’s efforts in mapping science and in geophysical and environmaentsl data are at
the center of issues ranging from local planning w global change research. The Board’s
committess sddress government’'s role in developing the National Spatial Data Infrastructure,
which will incorporate geographic information systems at various lavels throughout society, and
in managing and transmitting hugs data sets.

. The Board will be a focs! point 1o encourage unitied approaches fram what has traditionsily been
& highly fragmented geoscipnce community.
Commeon igsues in such flelds as education and training are amerging. In
addition, the Board coordinates its activities with other units of the NRC {e.g., Ocean
Studies Board, Board on Radioactive Waste Management, Water Science and Technology
Board, Board on Natural Disasters, Board on Glabal Change, Board on Environmental
Swudies and Toxicology, Coordinzating Council for Education) where there ars degrees of
mutual interest.

In addition to the various activities ang committees dealing with “domestic” issues, the Board also
maintains intermnational responsibilities through the U.S. National Committees for four unions in the
international Council of Scientific Unions {{CSU}: the International Union of Geological Sciences {IUGS),
the International Union of Geodesy and Geophysics (IUGG). the International Geographical Union (IGU),
end the {nternational Unien for Quaternary Research (INQUA). The U.S. Geodynamics Committeg is the
national committee for the International Lithosphere Program; the Committes on Geophysical and
Environmental Dats also serves as the U.S. Coordination Office for the World Data Centre System.

Recent Reparts

The reports of the Board's committees give a clear idea of the sivength and diversity of our actvitiss.
Each report has been wansmitied to the supporting agencias; lotters from senior officials of thess and
other apencies are supportive of the view that reports are perceived to be timely and effective. The
reports are widely distributed 10 the sponsoring agencies in accordance with their requests and to those
U.S. and foreign scientists that request specific reports (notices of availability are often listed in
Geotimes, £Q5, and other appropriate journals and newsletters}.
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»  Resaarch Progrerns of the U.S. Bureau of Mines: Firs? Assessment 1954 (18941
A presentation of the committes’s assessment of the Bureau's regsearch organization and the
guality of its produats, along with findings of the specific panels [Qccupational Health Panel and the

Panels on Facilities and Research] is contained in this report.

&« Mount Rainier: Actve Cascsde Yolcang {1984)

This report presents a science plan for the study of Mount Ralnier as a Decade Volcane
Damonstration Project and addresses the application of scientific resuits 10 the assegsment of volcanic
huzards and mitigation of risk. Althaugh the science plan focuses primarily on research needed to
understand the development and bahavior of the volcano and to monitor potential hazards, it also
addresses issues of communication and coordination among geoscientists, social scientists, planners,
and respongible authorities, so that the rasults of this reggarch can be used to support hazards raduction

effort,

»  The National Geomagnetic Initiative {December 1393}

In March 1892 the U.5. Geodynamics Committee convened the National Geomagnetic Initiative
Workshop, which addressed scientific chalienges in four principal areas: main field and core processes;
electromagnetic induction in the solid Earth and oceans; lithospheric magnetie anomalias; and
magnetospheric and ionospheric processes. The report is an agsessment of the status of geomagnetic
rasearch and examines the benefits of coordinated activities, particularly between operational and

research needs.

» letter Reports

A letter report addressing the sffectiveness of the Reservoir Class Field Demonstrstion
Progrem was completed in February 1895 for the Dffice of Fossil Ensrgy of the Department of
Energy. in 1984 the Committee on Seiamology also provided technical information to the
U.S8.Congress conceming academic seismuological facilities for monitoring a8 comprahensive nuclear
t8st ban treaty. Committees of tha Board produced two brief, letter reports in December 1993.
The Committee on Earth Resources responded to a request from the Department of Energy to
provide comments on its Acce/erared O Program Fisn {Reservoir Characterization snd Prodirction
Areal, 2 Report to Congress. The Committes on 5eismology commented to the Department of
Defense on its plans for seismological research related to nuclear test ban treaties.

»  Sglid-Earth Sciences ang Society (February 1933)

Breakthroughs in scientific understanding during the past quarter century as well as innovative
trechnotogies for gathering and organizing large amounts of information are expanding the frontiers of
knowledge in the earth sclences at an accelerating pace. Basic research has increased our
understandmg of the origin and internal workings of our planet, of the processes that modify our
fandscape, and of the evolution of fife during times of quite different global environments. A new
approach to studying earth processes, in which the earth is viewed as an integrated, dynamic system

rather than a collection of isolated components, has emerged.

The report explores thess important new directions in earth sciences research and examines
how they can enhance society's ability to make wise decisions on resource development, waste
dispasal, gnvironmantal protection, natural hazards redoction, and land use. The report, which reflects a
long-term effort by a diverse oxpert committes, presents a vision of this rapidly changing field: its scope
and goals, its amerging rasearch issues, and its scientific contributions and applications.

We have reached a critical time in the solid-earth sciencas. Many in the professional community
are shiftung their focus from exploring for and developing resources to addressing environmenta! and
soCial problems an global as well as regional scales, Others are working to maintain the research base
and acquire the new knowledge upon which the applications are built. The report recommends prioritias

for future research and discusses the scientific challenges facing our society.

» The Mapping Science Committee’s most recent report A Data Foundetion for the Nationa! Spatial
Data infrastructure [1995] sxamines the fundamental data that needs to underlay all spatial information

004




e
0619795 13:08 Tooz 334 1377 NRC BESR 2005

* Teehinical Report/DOE Poge 4
DE-FG22-94BC 14858
June 18395

if this information is 1o be integrated ang shared with data produced by others. Promoting the National
Spatiel Data Infrastructure Through Partnerships {December 1994) examines partnerships between the
federal government and state and local governments. Several key elements that should be commoan to
future partnerships waera identified. 7oward a Coordinatedg Spatial Data Infrastructure for the Nation , a
1883 report of the committes, addresses the agvessibility, commuonication, and use of spatially
referenced data 1o support @ wide varlety of decisions at all levels of society. By creating an effective,
sfficient, and widsly accessible “infarmation highway"™—the backbone of a robust Nationa! Spatial Data
Infrastructure {NSDI}—data could be readily transported and easily integrated both harizontally le.g.,

| across anvironmaental, economic, and institutional data bases} and vertically (e.g., from {ocal 1o national

and eventually to giobal levels).

The committee, in cooperation with the NRC Marine Board, issued the report Charting a Course
inta the Dighal Era: Gwidance for NOAA s Nautical Charting Missian, which assessed the Information
condent, the user needs, and the revision cycle of the nautical chart series and the transition from paper
map to digltal data bases.

* The Commitiee on Geophysicsl and Environmental Data, which has played a natianal role for over 20
years, is currently completing ssveral of its occasional requestad reviews {involving site visitation} of
elements of World Data Center- A that are housed in federal data centers. The review of the WDG-A for
Meteorclogy/National Climatic Data Center was published in August 1934, it makes recommendations
for improving data tentsr operations in an erg in which new metearclogical observing systems are
delivering orders of magnitude more data than past systems. Another repoit, published in 1983, is the
1992 Review of the World Dats Center-A for Rockets and Sareliites snd the National Space Science Data
Center. The Coramintes alzo completed a report, A U.S. Strategy for Globai Change Data end
Information Maepagemeant (1992), at the request of the federal Cammittes on Earth and Environmental
Sciences. The Committes on Geophysical and Environmental Data convened a forum to comment on the
faderal plan for global change data management; the results of the forum are reported in 7932 Dats
Forum: A Review of 8 Feders! Plan for Managing Global Change Data snd Information. A similar forum
to review the plans for federal implementation of this plan was held in 1993 and a report was published
in July 1994,

» The Board, in a cooperative activity with the Ocean Studies Board, completed A Review of the Long-
fenge Flarr of the Ocesn Driliing Prograrn (1992),

» The Committee on Seismology issued a report, Real-Time Earthquake Manitaring {1991}, which
assessed the feasihility of an earthquake eady warning system and the use of such a system in post-
disaster reliaf efforts. The Committee also issusd a report on Probabilistic Seismic Meazard Analysis
{1888}, which evaluated the methodologies of guantitative seismic hazard estimation; and Assessing
the Nation's Farthquakes: The Health and Future of Regional Seisrmographic Networks {19801,

s Forum on NOAA s National Spatial Reference System (August 1994) is a report resulting from the
forum held to avglyate the strategic plan in the context of the nationat need for 3 coordinated spatial
data system by the diverse community of geodetic and spatial data users. The Committes on Geodesy
documants in its 1990 report, Geodesy in the Year 2000, a fundamental shift now occurring in the
geodetic sciences—capabilities of the new gpace geodetic technology are producing profound changes in
the way geodeatic obsorvations are carried out and in the kKindz of scientific questions which may be
answered. The Committee completed a report on fnternationsl Global Network of Fiducist Stetions:
Scientific and implementstion Issuss {December 1891) that evaluated the scientific impact of a global
network of fiducial sites, strategies for implementing and operating such a network in light of anticipated
scientific return using existing capabilitiss where possible, and whether such a network would provide o
suitable glabal infrastructure for geodstic and other geophysical systems of the next century.

The series *Studies in Geophysics” (Geophysics Study Commirtes) have served as background
documentation for dsveloping research initiatives. Over 20 reports have been publishad over the
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past decade; the o most recent being Material Fluxes on the Surface of the Farth {1384) and Effects
of Past Giobal Change on Life (March 1995). The Committee is now disbandad,

The Committae on Advanced Drilling Technologies (a joint effert of the Board on Earth Sciences and
Resources and the former Geotechnical Board} issugd its report, Dniing and Excavetion Technologies
for the Future in 1994,

a2 Committee to Review Alaskan Qurer Continental Shelf Environmental Information (a joint efforn of
the Board pn Earth Sciences and Resources and the Board on Environmenta! Studies and Toxicology
issued its report, Emvronmental Information for Quter Continents! Shelf Qil end Gas Decisions in 1834,

Ongoing Board Studies

Mapping Science Committee

= The princlipal activity for 1995 will be a study of the future evolution of the National Spatal Data
Infrastructure.

s A follow up study on nauncal charting production options is planned, as a joint effort with the NRC
Marine Board.

U.S. Geadynamics Committes

= A recently initiated study, The Geodynemics of Sedimentary Basing, will assess opportunities for
muktidisciplinary ressarch on the origin and svolution of sedimentary basins by scientists in academia,
industry, and government,

s The commitiee is cosponsoring a special session on Tectonies and Climate at the spring meeting of
the American Goophysical Union,

» At the request of NASA, the committee is evaluating the potential application of satelite-derived data
of the sacular gravity field to a variety of geodynamics, natural hazards, and global change problems.

Committee on Geodesy

s Airborne Geophysics. The study will assess the enhanced capabilities of geophysical and
photogrammetric measurements from aircraft having precise locational controt using GPS. A workshop
was hald in July 1883, and a report is in press.

s  The Committ=e will also examine such issues as declassification of geophysical and geodetic data.
selective avsifability and antispoofing in GPS, applications of modern geodetic technigues t¢ the solution
of geologic problems, and satellite geopotential missions.

*» The committes is considering initiating studies on deformation in geothermal fields; satellite gravity
twith the U.S. Geodynamics Commirtee); meteorological applications of GPA; and, very long bassline
interferomeatry {VLBI).

Committe2 an Seismology

*  Probabifistic Seismic Hazard Evaluation. The study, which was requested by the Nuclear Regulatory
Commission, is evaluating the methodolagy proposed for reconciling the results of two earlier studies of
probabilistic seismic hazards at nuclear power plants.

= The commities sponsored a workshop on High-Performance Computing in Seismology in Qcrober
1994; a report that highlights opportunities and challenges for advanced computing in seismology is
currently in preparation,

»  Coardingting the Needs of Comprehensive Test Ban Monitoring with Other Seismwology Research. A
pansg! under the aegis of the Committee on Seismology will look at the efforts to coordinate the needs of
the Comprehensive Test Ban Monitoring System with other seismological research; in particular three
isgues will be looked at—data characteristics, data access, and research feedback.

» A smudy is being considered that addreszaes the state of knowledge in earthquake monitoring and
pradiction for the National Earthquake Hazards Reduction Program (NEHRP).
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Commnittee on Geophyzsical and Environmental Data

* A report on site visits to 4 NASA Distributed Active Archive Centers as possible sites for new
efements of the World Data Center-A system.

s Raview of the National Qcasnegraphic Data Center is also nearing completion.

Committee on Earth Resources

s The Committee has identified four priority issues for possible studies and reparts: {1) /mplications of
a Shifting Domestic Resouree Industry {2) Resowrces for the Infrestructure of America, 13) The Ngad for
Greater Public Apprecistion and Understanding of the importance of Mineraf Resources and {4) The
impact of Technology on Minerat Wesith. A fifth topic under discussion, Prevention and Remedistion of
owface and Ground Water Contaminstion by Wastes from Hard Rock Mining, Milling, and Smelting,
would be studied jointly with the Water Scisnce and Technology Board.

s Responding to a request from the Department of Energy, the cammitiee has establiched 2 panel to
raview the DOE’'s Reservoir Field Class Demonstration Program

Commitiee on Research Programs of the U.S. Bursau of Minas

The Research Directorate of the U.S. Departmem of Inmterior, Bureau of Mines has requested
that the National Research Coungcil establish a3 committee 1o assess the Bureau’s résearch programs.
The committes produces an snnual report detsiling its activities and recommendations covering the
preceding federal fiscal yesr. The oversll obiective of the effort is to provide advice that will help to
continuously improve the quality of research programs of the Bureau of Mines.

Committee on Rediscovering Gecgraphy: New Relevance for the New Century

A committee of distinguished scholars is undertaking a comprehensive assessment of the discipline
of geography in the United States, the first such assessment iy almost 30 years. This report will
highlight opportunities and challenges for the discipling in light of emerging societal expettations in the
areas of research, educasion, and policymaking. The committee’s report will be completed in 1995.

Characterizing the Upper Part of the Earth’s Crust

A multidisciplinary committee of scientists and engineers is assessing current capabilities for
noninvasive characterization of the shallow {< 1 km gdepth} crust for scientific, engineering, and
environmental applications, The objective of this agsessment is to identify gaps in current capabilities
end te recommend R&D to fill those gaps.

Other Bosrd Activitics

The meetings of the Board and its committess and their rasuitant reports are the most visible forms of
accomplishing their goals, Important to the activities, particularly at the varipus meetings, is the
maintenance of a dialogue among the scientific community and the faderal agencies on a variety of
issues. Through such dialogue, the Board and its committees have developed a number of programs or
activities within the past three years. Notable among these arg the following:

=  The Board has sponsored thiee racent summit meetings of presidents and exscutive directors of
garth science societes. The meating in 1891 focusad on education and helpad lead to the
formation of the Coglition for Earth Science Education, which provides a forum for coordination of
educational programs and activities. The meeting in November 1993 focused on government affairs
and congressional science Tellow programs in the earth sciences. Following the 1993 meeting, Dr.
Richard S. Fiske of the Smithsonisn Institution presented the Dallas Peck Lecture, in honor of Dr,
Peck’s distinguished caresr with the USGS. In 1894 the theme of the ferum was Education and
Employment Trends for Earth Scientists and was foliowed by the first NRC Distinguished Lecture in

Geoscience FPolicy.
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*« Ths U.S. Natdonal Committee for the International Unton of Geodesy and Geophysics (UGG)
organized tha U.8. invitation for the IUGG to hold its 1995 Congress in Boulder, Colorado, This
invitation was accepted at the 1991 IUGG Congress in Vienna, Austria; the Committee will be
assisting the planning and coordination for the 19895 UGG Congress.

PROPOSED PLAN OF ACTION

During the time frame covered hy this propasal, the Board will continue to address the foliowing
objectives: {1} to set forth the current and prospective comributions that the earth sciences can make to
issues concerning energy, nonrenswable resources, and the environment; (2} to provide govermment
officials with tachnological and scientifi¢ evaluations that can help serve as a basis for decision making
in matters involving earth scisnce research and knowledge, both in pobcies and programs; and {3) 1o
provide to the scientific community a basis for judgments with raspect to the development of the earth
sciences in the broad sense and with respect 1o the relative importance of the developments within the
vanous disciplines.

Passitle New Activities

The Board on Earth Sciences and Resources expects 1o consider saveral topics that could be initiated as
separately funded studies in the coming year. Some are mentioned in the section Ongoing Bosrd
Activities. Additional possible topics are:

Undergraduste Farth Science Education .

The Board is concerned with the currancy and adequacy of undergraduate garth science
curricula, given needs for environmental protection and restoration and volatility in employment in
the resource industries. A proposed study will coordinate with ongoing programs in the sarth
science community and with other NRC activities in education, which address such important issues
as teaching methods in scisnce and diversity in the professions.

Rack Systern Scisnce

The Board will b evaluating the concept of rock system science as a new approach to
undergtanding earth processes. Plate tectonics, which revolutionized thought about whole-garth
processes, set the stage for much geologic research in the last generation. The focus hag been
largely on global 1ssues and problems. Numeraus current probiems, such as cleanup of poliuted
industrial sites and discovery of geeply buried energy and mineral resources, require thorough
understanding of processes operating on much finer scales,

Surnmit Meeting of Fresidents and Executive Directors of Earth Science Societies

At the November 199 4 forum, which was attended by approximately 30 geoscience
organizations, a consensus was reached that eociety leaders should meet pericdically to
discuss [ssuas of common interest. Pending development of an adequate agenda, enother
forum likely will be hetd within a year.

Aggregate Resources in the United States

The Committee on Earth Resaurces is developing a study on the availability of aggregate
resources in the United States. The study would delve into the conflicts that arise concerning
crushed stone and sand and gravel quarries in and nsar metropolitan areas.

Geofogical Input into Global Chenge

The Board and its committees will be discussing aspects of how the solid-garth sciences
can centribute mors to policy making regarding global change. Specific interests have been
exprassed by the U.S. National Committes for the International Union of Quaternary Resaarch
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ang by the U.8. Geodynamics Committes, which has been discussing linkagss between
tectonics and climate.

Provention and Remedistion of Surface and Ground Water Contamination by Wasies from Hard Roek
Mining, Milling, and Smefting

The Board intends to pursue a study on the effscts of hard rock mining and related metal
processing ob surface and ground waters, This actvity will be conducted jointly with the Water
Science and Technology Board.

Requests by federal agencies for the Board 1o undertake studies and other activities
The Board will continue to be enthusiastically responsive to federal agency requests for
studies on specific issues.

Mambersh‘ip of the Board on Earth Sciences and Resgurces
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