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“The lllologlcol end Envlrovmntal Research (BER) program develops the knouledge needed to Identlfy, understand, - and Qntlclpnu the lono-ten heolth and

environmental -consequences of energy use and development through its support of peer-reviewed and competitively awarded reseasrch at netionel
laboratories and acedemic institutions. The BER program uses this sciantific knowledge to develop technology that can be used to mitigate or correet
adverse consequences of energy use .and to underpin policy end regulatory development. The progrem also uses the Oepnrtmtu unique multidisciplinary
scientific and technological capeb{TTties to solve major scientific problems in biology, medicine, and envirormentel science while contributing to-the
Nation's economic growth, health care, SUSTAINABLE .DEVELOPMENT, and education and training of the scientific workforce and en informed ptblle. The
program will continue to ouphaslze support of mll sclence as called for in the Emrw Pollcy Acl’ of 1992. - . o £

HEM."PIEI.ATED PROGRANS

The Deportmﬂt's Biological and Envf rormental Research program's rnpomlbllltlu began with the establ ishment of the Atomic Energy Comlulon in -
1947. Research into the potential heslth impacts of rediation accompanied the inftial mandate to develop nuclear energy.and nuclear wespons
technology. Studies centered on health effects in the Japenese atomic bomb survivors end dose-response studies in experimentel snimele end - '
specifically eddressed lorg-term, late effects, such as cancer. As definitive information was cbtained concerning relatively high levels of radiation
exposure, attention was turned to potentisl effects at lower doses. This concern resulted in a comprehensive long-term research prégram focused on
understanding the underlying, fundamental mechanisms of biological damage from rediation and ‘chemical exposure. The initial laboratory research
demonstreted that biological repair and recovery processes operate at low levels of X-ray or gemma exposure, thus providing assurence that radiation
protection standards besed on linear extrapolation of high doses are indeed conservative, A particular emphasis has been placed, in the design and .
interpretation of this research, on defining the relationship betweéen results obtained with experimental animals and observations made in humens who
were exposed sccidentally or occmtlonolly to energy-related chemicals or rediation. Understanding these relationships provides information needed:
to better define the health risks to people from exposure ta these agents ond hu olso provlded information and ted\nltpu meful in nwclno rlsko to
people from envlromental or occldentcl exposures. ) ) )
As the Notlon' lead resoarch program for understanding the health consequences of low- level fonizing redlltlon, the BER program has provlded the
scientific information used by other agencies to estimate health risks from radiation exposure. For example, .the EPA uses informat({on generated fn

: this progrem to develop and implement policies for reduclm the health effects from indoor radon exposure. A direct consequence of studies on the

health effects of low-level ionfzing redistion, was an improvement in exposure assessment methods, the development of techniques for detecting .

. individual susceptibility, and the development of biocassays for.detecting and monitoring early damsge. Information generated in thia program is used
- by DOE's Office of Environment, Safety, and Health to develop a-progrsm to monitor and provide medical avaluation and surveillance to current and

former workers who were exposed or had potential exposures to hazardous and radioactive materials, as required in the Defense Authorization Act of
1993. Research in this program, coupled with advences in the DOE humsn genome program, has also led to the commercialization of advanced tools for

" medical diagnosis, including, for example, advances in flow cytometry and cytogenetics that are used in the diagnosis and detection of some genetic
" diseases and cancers. The BER program maintains extensive scientific end managerisl interactions with the European commmity, including some

collaborative research. Research in this portion of the BER program takes advantage of the latest odvancen ond tcchnlq.no in cell and mleculer
biology and blochemhtry to obtain lnfomatlon fro both cell culture and animal systems. : .
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Overview - BIOLOGICAL AND ENVIRO“ME“TA'I.'RESEARCH (Cont'd)

The DOE human genome program is exploiting the multidisciplinary capabilities of the national laboratories to complete a structural analysis of. the
entire human genome, i. e., the deoxyribonucleic acid (DNA) found in a typical human cell, at the molecular level, in the next 10 to 15 years. This
effort requires the development of .new biological research resources and technologies and the improvement of existing resources and technologies.
Results of this work will provide the ultimate structure of human genes and DNA and, therefore, the basis for improved risk estimates, detailed
understanding of the mechanism of mutagenesis and carcinogenesis, and an assessment of individual sensitivities to low levels of exposure to physical
and chemical agents.’ In addition, the technologies, databases, and biological resources being developed by the human genome program will have and are-
having an enormous impact on a wide variety of biotechnology-related industries and research including medicine and health care, agriculture, energy
production, waste control and environmental clean-up. Examples of current spin- offs of the human genome project include the initiation of genome
projects for several economically important plants and animats, the Microbial Genome Initiative described below, and the National Institute of
Stardards (NIST)/Department of Commérce Advanced.Teclinologies Program to develop compact, low-cost, automated DNA analysis technologies for fast,
inexpensive detection of human, animal, and plant disease. In addition, technologies and resources devel oped in the humen gerfome program are being
-used and exploited world-wide by the multibillion dollar biotechnology industry.

. The DOE human genome program is planned and carried out in coordination with the Natiomal: Institutes of Health (NIH). The primary POE contribution is
the development of capabilities and tools to analyze the genome at the molecular level and to construct physical maps and determine DNA séquences of -
human chromosomes. This map and sequence information is critical in the identification and isolation of disease genes, for example, and is used as
the basis for the development of molecular diagnostic tests for cancer or genetic diseases. The NIH component of this country's Human Genome Project
fs oriented towards genetic mapping and characterizing disease-related genes by exploiting human and non-human model systems An importent component
of both agencies' human genome progiems is the Ethical, Legal, and Social Issues (ELS1) program. The ELSI program investigates ethical, legal, and
social implications and effects of genome research including worker privacy issues and impacts on the availability of health care and develops
educational matérials and programs for both the public and for schools. The DOE program is carried out primarily fn the national laboratorjes uith
some uork in the universities while the:NtH program is conductcd predominantly in academia. B

A new research emphasis, ‘that is based on- technologies developed in the human genome program,: is the Microbial Genome lnitiative to chardcterize the
genones and proteins of environmentally and industrially important microorganisms. This program wi.l dévelop DNA sequence and mapping information in
microbes with significance for energy production, environmental bioremediation, and industrial applications; contributes to DOE's comitmcnt to.
ENVIRONMENTAL. TECHNOLOGY PARTNERSHIPS and SUSTAINABLE DEVELOPMENT; and has great potential to have a substantial economic impact.

The DOE structural biology ‘research _program conducts research to understand the relationship between the molecular structure and biological function
of macromolecules such as proteins. Such an understanding is critical to advancing the biotechnology missions of the Department in applications
ranging from energy production from biomass to envirormental remediation. In addition, technologies developed in this program can, for example, -be
used to better understand:the mechanism of action of drugs used to ¢ontrol or treat a variety of 'diseases. By developing a detailed, three- )
dimensional understanding of the interaction of drugs with specific molecular structures on the surface or {nside of infectious microorganisms, cancer
cells,.or diseased cells or tissues, for example, drugs can be redesigned to improve their efficiency or. effectiveness. DOE has a special
responsibility in stfuctural biology for providing the national scientific community with cutting edge facilities, such as synchrotrons and.neutron
beam sources needed to conduct structure/function research. The new Advanced Light Source at Lawrence Berkeley Laboratory and the Synchrotion
Radiation Source at Argonne National Laboratory will provide unique capabilities for structurgl biology experiments .in eddition to those already
supported by. DOE. The DOE program envisions increased support for the operation of user stations for structural biology at these facilities, but also"
places a high priority on training a new generation of biologists in this rapidly evolving field.

A new inftiative is aimed at developing an advanced biomedical science and technology program. This fnitfative.is in response to: the need within the
United States for a more efficient and cost-effective health care system, coupled with the aim of harnessing some of the unique scientific and
technological capabilities that have been developed within the defense and non-defense scientific communities. The unique multidisciplinary
capabilities of the Department's Energy Research and Defense Program's laboratorfes, in cooperation with other Federal programs and in collaboration

with universities and the private sector, will be used to develop new and highly mmovative medical. sensing, imaging and optical technologies for
disease diagnosis and therapy.
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M - BlOI.OGICAl. AND ENVIRONMENTAL RESEARCH (Cont‘:d)

An interagency emphasis in Bioinformation Infrastructure addresses the need to support the life sciences with' information databases related to the
structure and sequénce of biological molecules. Database tools tp support advanced analyses of biological data, critical to the effective and
efficient use of the large amounts of information generated, for example, in both ‘structural biology and genome research, are being emphasized. Ono
aspect of this infrastructure will be expanded in FY 1996 through the development of a computational biology program.. This program will cut across .
several BER programs and link research results from these and other research programs through the use of computer .science and information technology.
A key goal for the computational biology initiative is to provide the basic understanding and infrdstructure needed to predict.the functions of
biological molecules. Achieving this goal requires a better understanding of the relationship between structure and function and the improved analysis:
of families of similar genes. The initiative will integrate results from the genome program and from structural biology research. Genome research
identifies genes and the biological products from those genes. Structural biology research identifies the structures of these gene produicts. . Both
research areas create information and require analytical resources that are unique, but new computer software, approaches to solving complex problems,
and interconnected data resources are needed to provide crucial -bridges across the research areas for the efficient predittion:of the structure and
‘function of. biological molecules. . Predicting the functions of biological molecules will assist in the spplication of biotechnology to diverse areas
of national neéd. A roadblock to achieving directed and cost-effective applications of biotechnology is the difficulty in obtaining or designirg
molecules with desired functions; thus, the anticipated results of this new research in computational biology should further the knowledge and
technology base for biotechnology and foster sustainable’ development and U.S. industrial competitiveness.

The Office of Health and: Enviromental Research in the Office of Energy Resehrch has the responsibility of assuring compliance with 10CFR part 745,
Federal Policy for the Protection of Human Subjects; Notices and Rules for all research involving human subjects conducted at DOE facilities or
-supported by DOE. As part of this .assurance, a-complete listing of all current DOE research involving the use of humen subjects was ¢ompiled and made
available to Congress and the public in April 1994. Ongoing and future efforts to assure that all current and future DOE research .involving human
subjects is corducted in full compliance with the Federal Policy for the Protection of Human Subjects include the organization of regfonal.educational
meetings for DOE investigators and managers, the establishment of a compliance and audit-system, regular updates of -the huhan subjects research
database, publication of resource materjals, ard the conduct of periodic workshops and meetings.. These activities support DOE's - _of both
the importance of research involving human subjects and the need to assure that all human subjects ‘résearch is conducted in full i - with -
federal policy.

&

-ENVIRONMENTAL RESEARCH

The environmental sciences program conducts research on: the environmental consequences of ‘past energy use; environmental threats to future
affordable energy use; and ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS and SUSTAINABLE DEVELOPMENT ‘through pollution prevention and remediation. The
research is conducted by academi¢ institutions and national laboratories through directed, peer-reviewed, competitive awards. The research supports
industry through: information and technology transfer programs, as well as through better energy’ policy due to the research results. ‘The environmental
sciences program investigates energy-related topics in a'wide variety of mediums, including atmospheric and marine environments, tertestrial - )
(especially subsurface) transport, and ecosystems. The research responds to needs identified in the Energy Policy Act of 1992, the US Global Change
Research Program, and the Department’s mission in Science and Technology as well ‘as Environmental Quality. The focus is on SUSIAINABLE DEVELOPMENT as
it is applied to pollution prevention through ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS and tothe balance and synergy between economic development and
environmental protection. The research progrems:focus on developing the understanding and capabilities necessary tq predict potential -environmental
impact due to global change; developing tools such as-integrated assessments  so science-based environmental and energy policy can weigh the benefits
and costs; developing and discovering new microorganisms for waste cleanup and pollution prevention, and fnvestigatirg selected new topics in’
structural biology such as neW enzymes to digest toxic material, .sequester carbon or increase drought resistance in plants.

Previous research results have enabled the. Departmant to respond effectively to national environmental concerns. For example, the national
laboratories and the university community are conducting a series of laboratory and field studies of sulfur and nitrogen oxide processing in support*
of the Energy Policy Act of 1992. The program will continue to conduct cooperative research with the International Global Atmospheric Chemistry.
(1GAC) Program through the Comnittee on Environment and Natural Resources of the National Science and Technology Council, and to pursue research on
global ozone redistribution -and aerosols and ‘their impacts on ultraviolet-B radiation at the surfate. In the area of . otmospheric transport chemistry

and diffusion, DOE continues to conduct field experiments in complex teirains to support. {mproved emergency preparedness and emergency response
capabilities for DOE sites; such experiments will continue near Rocky Flats in PY 1996. r
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Overview - BIOLOGICAL AND ENVIRONMENTAL RESEARCH (Cont'd)

The ocean margins program investigates the "missing carbon problem," in which the $ink is unknown for about half of the anthropogenic carbon emitted
to the atmosphere, through carbon. cycling studies in coastal ocean ecosystems. Research has shown that the generation of fixed carbon on the - .
continental shelf is about 30 to 50 percent of the total carbon fixed in the global ocean. The BER ocean margins program objective is to quantify the
role of the coastal ocean in the global flux of carbon and to determine whether continental shelves are quantitatively significant in removing carbon
dioxide from the atmosphere and isolating tt via burial in sediments or export to the interior ocean. The. secondary goal of the program is to
quantify the mechanisms by which carbon dioxide is assimilated, transported, and transformed in the coastal ocean and to define ocean-margin sources
and .sinks in global biogeochemical cycles. Because of the importance of carbon in the coastal ecosystem and off shore energy resources, this research
underpins SUSTAINABLE DEVELOPMENT policy decisions for the coastal region. .

The subsurface science program includes DOE's primary long-term research related to the geochemistry, hydrology, and microbiology of the subsurface
biosphere, including the mobility and stability of patural chemicals and chemical conteminants in subsoils and groundwater, and insights into the
hydrologic cycle. "The BER program conducts basic long-term research related to in situ envirorwental restoration in cceh-ration with DOE sites and
With industry. An active technology. transfer program has operated since 1987. New discoveries fn such areas as-organic- radionuclides contaminant
transport and deep microbiology are being transferred rapidly to DOE sites and to energy supply and biotechnology industries, as well as to the.
Environmental Management program. In order to substantially expand the fundamental understanding of the subsurface -bi¢sphere by the year 2000, a
five-year integrated molecular to field-scale program is being initiated to determine the fsctors controlling survival of microbial commities in
deep subsurface sediments and groundwater, by building on past DOE discoveries of a complex, microbial ecosystem at depths as great as 500 meters that
_appear to have survived at least 14,000:years. An important goal of research in microbial origins, or “genesis," is to determine f deep
microorganisms ‘have survived for millions of years or have been transported in the recent ‘geological past to their current location. This rosearch
has broad implications, from refining DOE new bioremediation cleanup methods to understanding the risks of environmental releases of controlled
genetically-engineered microorganisms by industry. The microbial genome research draws on this effort and the uealth of Imoulodoe boinu goined froll
the human genome and structural- biology programs. . .

.

The ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS efforts focus on two areas: the use of bioremediation in the msnsgement of industrial waste ond lnteorsted
assessment to identify high leverage payoffs to environmental technology. The ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS integrated assessment ‘research
will ‘promote synergistic environmental .and economic progress by focusing on opportunities for lowering environmental discharge, minimizing non-
renewable resources, and reducing renewable resource use to sustainable levels. Biotechnology will play an important role'in waste cleanup
activities, both in managing potentially toxic effluents and in producing nontoXic effluents. Bioremedjation, the use of living organisms to reduce
or eliminate waste products, has been shown to be useful in water purification, detoxification, and sanitization of domestic and fndustrial sewage.
New efforts will be focused on the field-testing of microorganisms already identified as being useful for bioremediation and on the identification and
manipulotion of additional microorgonisms capable of trsnsforming other contaminents.

_Long term ecosystem studies, including studies corried out on the DOE Nstionsl Environmental Research. Parks, provide the Department.with the
capability to detect and assess environmental changes and trends as well as the tonsequences of natural end human-induced stresses. Ecologfcal -
research addresses the response of biological and ecological systems to regional and global envirormental changes and to local disturbances resulting
from energy-related activities, including those associated with operations at DOE facilities. The research addresses the [ong-term consequences. of
these activities on the integrity and sustainability of ecological systems. ) )

A major environmental concern is climate change from emissions of greenhouse gases,. especially carbon dioxide from fossil fuel burning. For over 16
years, the Carbon Dioxide Research program has studied carbon dioxide interactions with the atmosphere, the biosplhiere, the oceans, and the geosphere
and the resulting impacts on critical resources. The Carbon Dioxide Research program is the DOE component of the.United States -Glébal Change: Research
program coordinated by the Committee on Environment and Natural Resources of the _National ‘Science and Technology Council. This national program was .
codified by Congress with the Globel Change Reseerch Act of 1990. i

Global change also figures prominently as a major environmental fssue in the Energy Policy Act of 1992. The research is desioned to {mprove the
predictability of global and regional climate-change and understand the impacts of global change. To'provide essential data, the Atmospheric
Radiation Measurement (ARM) program was initiated in 1989. ARM will collect cloud and radiation data in three areas of:principal ‘climatological-
significance over a period of approximately 10 years. ARM began providing data from its-first ground site in the United States' southern Great ‘Plains
during the spring of 1972. ' The second site in _the Tropical Western Pacific will become operational in late 1994 or early 1995, and the third site on
the North Slope of Alaska will be operational in {996. ARM will accurately quantify the cloud -climate feedvack and significantly iuprove the
parameterizations in the climste change prediction models.
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siew - BIOLOGICAL AND ENVIRONMENTAL.RESEARCH (Cont'd).

Supporting ARM and the atmospheric. chemistry prograln are DOE .operations using unmanned aerospoce vehicles (UAVS). These experimental olatform )
provide access to a region of the atmosphere (the tropopause) where major changes.are affecting both the global climate and the global ozone leyer.
Instrumentation research is being supported through the Department of Defense Strategic Environmental Research and Development Program.

Another major DOE e«phasie in global environmental change is the Computer Harduare, Advanced’ Hathematlcs, and Model Physics (CHAMMP) progrem. This
program is providing an effective integration of advanced computer hardware and software with the next generation of climate models to accelerate the
computing throughput by a factor of 10,000 between 1990 and 2000. CHAMMP executes advanced climate modéls on massively parallel computers to test
emerging technologies. These models uill be used to predict long-term changes in the climate system and to understand better the feedbacks among
climate processes that result in current prediction uncertainties. CHAMMP is also supporting the international research effort, led by DOE, to
compare and evaluste the principal climgte change prediction models ‘and to identify the key parts that require improvement. .

Research continues on the global carbon cyéle to identify the principal sources. and sinks of .carbon and to explore the synergistic effort of carbon
dioxide and climate change on vegetation. Related research in the oceans addresses the exchanges of carbon dioxide at the océan-atmosphere interface
and supports the international World Ocean Circulation Experiment (WOCE). DOE is pursuing economic and integrated assessment. research- that will
underpin strategies for SUSTAINABLE DEVELOPMENT and support better décisionmaking. The research is being expanded to provide direct support of
integrated assessment. Activities of the Carbon Dioxide Information and Analysis Center in support of scientists and policymekers will continue as’
well as a fellowship program that provides interdisciplinary graduate and postgraduate education in global envirornmental ctienge. The National
Institute on Global Enviromnmental Change (NIGEC)is also supported.

MEDICAL APPLICATIONS

This research progrem, mandated initially by the Atomic Energy Act of 1946 to promote the use of ‘redioactive materials and radiation for medical
applications, has provided the scientific and technological foundation for the establishment of nuclear medicine as a major clinical specialty.
Research in redioisotope production, radiopharmaceutical chemistry, and radioisotope imaging instrumentation, together with investigation of a broad
range of diagnostic'and therapeutic applications, not only demonstrated and validated advanced diagnostic and therapeutic capability, but also led to
the establishment of .a vital radionuclide production, rediopharmaceutical development, and redionuclide instrumentation industry. Technology
developed under this program provides a noninvasive capability for detection and localization of small lesions, for quantitative measurement of
dynamic organ function, and for selective radioisotope and radiatién therapy of cancer. This program ‘s formulated to sddress a broed range of
clinical research requirements. The progrem includes six major areas: (1) research to develop new radicisotopes, (2) development and application of
new radiopharmaceuticals, (3) imaging instrumentation research, (4) exploration of new radiation therapy modalities with emphasis on boron neutron -
capture therapy, and (5) molecular nuclear medicine to apply moleculer biology advances to address research needs in nuclear medicine, &ll structured
to demonstrate the (6) clinical feasibility of new, advanced medical technology that derives from the Department's energy and defense research
activities. '

summary of FY 1996 Request
The FY 1996 request provides for:

- Continue base programs for biological research, instrumentation, terrestrial transport, and medical applications plus capital equipment for
addressing issues such as radon, origins of subsurface bacteria, and boron neutron capture therapy;

Continue molecular and cellular biological research in support of biotechnology and health effects progrems; uhile phaeing out rodiologlcal and
chemical physics research in support of the health effects program.

- Enhance development and utilization of national user facility infrastructure for structural biology andl'genetice by increasing-operating sopport
and capital equipment; provide planned capital equipment to cover beamline upgrades and new beamlines for user facilities;

Expand new phase of the human genome project for advanced sequencing technology and its application for pilot-scale operations in partnership
ulth industry, and provide needed capital equipment;

{
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Overview - BIOLOGICAL AND ENVIRONMENTAL RESEARCH (Cont'd)

Initiate computational biology progrem to link advances in biological sciences.with computer and information services;

. ' o1 . 5 .
Maintain schedule. for projects currently under construction (and base GPP), e.g., Structural Biology Centers at Argonne National Laboratory and
Lawrence Berkeley Laboratory, Human Genome Laboratory at Lawrence Berkeley Laboratory, and Envirormental and Molecular Sciences Laboratory at
Pacific Northwest Laboratory; .

Expand efforts to assure that all research involving human subjects conducted at DOE facilities or supported by DOE is in full coupliance with
federal policy,

Maintain global change research (including expanded program framework for atmospheric sciences, ocean margins, and ecosystem research), continue
phased deployment of second Atmospheric Radiation Measurement site in Western Pacific and continue development of third ARM site on North Slope
of Alaska; augment tesearch on natural sinks and processes for greenhouse gases, and continue UAV operations; and increase focus on global chasnge
inpacts and integrated assessment for -sustainability;

Initiate ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS focusing on bioremediation of industrial waste and integrated assessment to identify high leverage
payoffs for environmental technology;

In partnership with Defense Programs and industry, exploit dual ‘use capabilities in biological sensors, lasers', and imaging technologies to
deyelop advanced biomedical technologies to meet needs of health care community for improved practices in disease diagnosis and therapy; -

Continuing development of a microbial genome program to explore the fundamental molecular and structural biology of industiially inportant
microorganisms, including bacteria of potential importance for waste clean-up applications;

Continue development of coupled climste system modéls for assessments that utilize state-of-the-science computational techniques on the most
. advanced supercomputers; -

Continue. extensive international interconparison of atmospheric climate models and complete quantification of uncertainties and research
requirements;

Performance Evaluation

General performance measures of program outputs for basic research include such metrics as the number of -scientists supported, the nurber of students

. earning advanced degrees, the number of scientific publications in peer-reviewed journals, the number of awards from professional organizations, and
the number. of citations in scientific publications. Metrics for the transfer of new knowledge to a technology application include the nutber of
cooperative agreements with industry, the number of projects attaining support from a DOE Energy.Technology program, the number of invention records
and patents, and the number of industry users at scientific user facilities and the number of small business innovative research projects (SBIR)
initiated. For construction projects, metrics can include cost and schedule milestones completed against approved project baseline. These
performance measures are easily tabulated, commonly used, and begin to provide-a framework for evaluating program efficiency. However, meenlngful
performance measures in basic science are more useful uhen described in qualitative, rather than quantitative terms. For example, in order to measure
outcomes, or program effectiveness, the impact of the. research outputs must be assessed in terms of the quality and impact of the new knowledge
gained, its usefulness to technology develdpment, and its longer-term benefit to society. Although there are limited and expensive methods for

“evaluating the quality of science through peer-review metrics, no metric exists that can accurately measure science's impact on technology and
society.

Evaluation of the BER program is routinely conducted through a variety of peer review processes to maintain a high level of scientlfic quelity in—the

performance of. ongoing programs and projects and as a basis for funding new initiatives. Peer review procedures used include:- ‘
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Oveirview - BIOLOGICAL AND ‘ENVIRONMENTAL RESEARCH (Cont'd)

Panels: To review research proposals received in response to specific program solicitations, ad hoc review panels comprised of outside experts are
assembled. All submissions are reviewed by the panel for scientific merit and individually rated by each panelist. Technical staff in the Office of
Health and Environmental Research (OHER) review the proposals for programmatic priority. A final merit ranking is then established by program staff
and the available funds altocated to the highest ranking proposals. All new and renewal applications, both from DOE facilities or the private
scientific sector, are subject to this process. Over a dozen panels were convened in FY 1994 for progiams such as the human genome, ELSI, radon,.-
microbial genome, CHAMMP, ARM, UAV, National Biomedical Tracer Facility (NBTF), electron beam, terrestrial carbon research, subsurface sciences,
atmospheric science(2), and measurement sciences. )

Letter Reviews: New proposals received during the course of the year from both the national laboratories, universities, and the private sector that
are not submitted in response to a specific solicitation are reviewed individually by mail review. Technical staff within OHER select three or four
experts in the particular scientific area of interest and request a writtén review of the proposal. These reviews are analyzed by the technical staff
person, summarized and circulated for review and comment to a team of OHER technical staff, representing relevant scientific disciplines of the BER.
program. Senior staff within OHER evaluate the programmatic priority of each proposal. Funding is allocated on the combined basis of scientific merit
(quality) and programmatic priority (relevance).  The procedure is also employed for review of extramural renewal proposals at three year fintervals to
consider productivity and merits of newly proposed work. ' y

HERAC: The Health and Environmental Research Advisory Committee (HERAC)- was created in 1983 to provide broad oversight and review of the BER program.
It reports to thé Director, Office of Energy Research, and responds to specific charges developed by that Office. HERAC usually addresses issues such
as scope, balance, and direction within selected program areas. HERAC has conducted some 15 program reviews of the BER program since 1984. Three
subcommi ttees developed reports in FY 1994, including thé Human Genome, Program for Ecosystem Research, and Protection of Human Research Subjects. At
the first meeting of HERAC.in FY 1995, the Committee began preparations to address three new charges. The Committee will review and evaluate future
directions. for the Medical. Applications program; a new paradigm for conducting health effects research by incorporating new advances stemming from the
Human Genome and Structural Biology programs; and the current BER activities supporting the basic research needs of the Office.of Envirommental
Management and the Office of Energy Efficiency and Renewable Energy.

Office of Program Analysis: The Office of Program Analysis (OPA), within the Office of Energy Research, is charged with conducting scientific peer
reviews of selected research areas in the Department. Acting- independently of the program office which funds the research, OPA convenes panels of
scientific.experts to hear technical presentations from each research investigator in the selected research area. The technical merit of each project
is determined quantitatively and a meritorious ranking is obtained. Eight program areas within BER have been reviewed by OPA over the past 6 years
involving nearly 500 projects. ? ' '

The Medical Applications progrem wag reviewed by OPA in FY 1992. Approximately 118 fndividual projects, at laboratories, unfversities, and medical
centers, were reviewed by three panels .of outside independent reviewers. The review indicated that 8.5 percent of the projects were outstanding, 47.5
percent Were strong, 28 percerit were good, 14.4 percent contained some deficiencies, warranting attention by the Program Manager, and 1.7 pércent (two
projects) were deemed to have serious shortcomings. As a result of the review, all projects with some or serious deficiencies were either terminated
or recast and do¥nsized to resolve the concerns. Co . . s :

A portion of the Structural Biology program was reviewed by OPA in FY 1994, Thirty-two individual projects, at both universities and laboratories,
were reviewed by a panel of outside independent reviewers. The review indicated that 28 percent of the projects rated excellent, 50 percent rated
strong, and 22 percent rated as good.

Portions of the Structural Biology and Genome programs concerned with computation and analysis conducted at both universities and laboratories were
reviewed by a panel of outside independent reviewers under the purview of OPA in FY 1994. Of the 10 projects reviewed, 20 percent were rated as
outstanding, 20 percent strong, 50 percent good, and 10 percent deemed to have some deficiencies warranting managément attention.

As a result of these reviews, the shortcomings identified for "good" projects and deficiencies of weaker projects served as a point of discussion

between DOE program staff, the principal investigator, and, where relevant, with the national laboratory management, to clarify and rectify points of
concern. Subsequent funding levels for such projects are based, in part, on the response to these deliberations.
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Overview - BIOLOGICAL AND ENVIRONMENTAL RESEARCH (Cont'd)

Y

At the OPA review of DOE's lerg‘e computational research programs fn FY 1994 four - -global change programs (including two conddc‘"ted"et DOE laboratories)
from the Computer’ Herduare, Advanced Mathematics, and Model Physics projects (CHAMMP), were evaluated. Three of the four were deemed outstanding, the
other very good.

. \

Site Visits: OHER organizes and conducts slte ‘visits periodical\y to review specific laboratory and unfversity programs and large projects.

Technical staff within OHER select a team of independent experts for a 2-3 day visit to the research institution. Individual evaluations are prepared
by each of the reviewers and retyrned -to OHER. ~Over 60 site visits have been organized during the past:5 years. In.FY 1994, site visits were
conducted for nine program areas, including the Human Genome Centers (LANL, LBL, LLNL, plus BNL, University of Washington,. ond Harvard), Informatics
(JHU), Health Effects (LBL, LLNL), X-ray Microscopy (LBL), Climate Modeling (LLNL) ARH (ANL, ORNL) Ocean Mergins (BNL), $ubsurfece Sciences (ORNL
PNL, LBL, and academia), Nuclear Medicine (UCLA), and 8oron Neutron Capture Iherapy (MIT, New England ‘Medical Center). . -
‘Other Review Processes: Other processes have also been employed to obtain peer revieu of gpecific components of the BER program. Thé National
Academy of Sciences has conducted evaluations of selected progrem areas at the request of the Department, most recently fdr the biomedical isotopes
and, in progress, for the radiation research progrem and, jointly funded with NIH and DOD, on re&d-time medical imaging. Similarly, the JASON group -
has provided an assessment of the scientific merit of new proposed program activities, JAson is a group of approximately 55 individuals dedicated to
sophisticated scientific and technical research and analysis in support of the natfonal security cmnlty. In sddition, Interagency committees such
a8 -the Committe® on Earth and Environmental Sciences have conducted peer reviews of program elements. : o '
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DEPARTMENT OF ENERGY
FY 1996 CONGRESSIONAL BUDGET REQUEST
* ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
(Tabular dollars in thousands narrative in whole dollars) -

_LEAD TABLE - o L T e

Biological and Environmental Research

FY 1994 FY1995 . FY1995 FY1995 - . FY 1996

Activity ' Adjusted Appropriation . Adjustment Adjusted % Request
Biological and Environmental — ' s
Research .................. et bens . $319,848 ~$340,921 -$7,020 - $333,901 $333,019
Program Direction e rererierrsereeerreanees SO satoooed. - 6,889 7,500 S S0 ~ 7,500. 7,600
Capital EQUIPMENt ........cvveeceeveereesieenrenseennensnnes 20,957 ... 25,701 © - -1,161 - 24,540 - ' 24,000
CONSIIUCHION :..vvveevveeerereeiireeeireeessseeesssnresssenesenns 47,482 70,700 . ) .70,700 - 67,045
Subtotal, Biological and Environmental ' I P ' - ‘
Research.........ccc.ccvvnennnnnes et $395,176 | $444,822 -$8,181 $436,641 - $431,664°
Adjustment......... . S . -$6,878 a/ . . =$5,401 "a/ 80 . -$5,401 a/ - $0
Total......... e innnsesressasssirasassererne pevere $388,298 b/c/ C'TT. i ' -$8,181 $431,240 $431,664

a! Share of Energy Supply. Research and Development general reduction for use of prior year balances asslgned to this program
The total general reduction is applied at the appropriation level. ; ;

b/ Funding of $5,170,000 in FY 1994, $17,100,000 in FY 1992 and $28,500,000 inFY 1993 provided by the Delense Environmental .
Restoration and Waste Management program for the Environmental Molecular Sciences Laboratory

¢/ Excludes $4,700,000 which has been transferred to the SBIR program and $158,000 which has been transferred to the STTFI
program.
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Summary )
Operating EXpenses ............cecueune P

Capital Equipment ........cc.coeeuee. teerererineeerennne eiee

Construction .............. Sesesssesesasesnsdnesnerans R
Total, Program ' '
Staffing Total FTEs Iy

Headquarters ............. seustsnssssnsspsastrsssdssennss

Field .....oovovrrennns cereerneenrnne RN

FY 1994

FY 1995

FY 1995

CFY 1996

k  FY 1995
Adjusted Appropriation Adjustment Adjusted - Request
$320,360 $343,781. $7,020°  $336,761 $340,619
20,526 24,940 -1,161 23,779 124,000
47,412 70700 0, 70,700 67,045
~ $388,298 - $439,431 —-$8,181 $431,240 . $431,664
60 62 . o - 62 82
88 - 88 0 88 88
148 © 150 0 150 150

Authorization: P.L. 95-91 "Department of Energy Organization Act” (1977), Section 203 - .

ang’



DEPARTMENT OF ENERGY-
FY 1996 CONGRESSIONAL BUDGET REQUEST
~ * ENERGY SUPPLY, RESEARCH AND DEVELOPMENT - ,
(Tabular dollars in thousands narrative in whole dollars)

SUMMARY OF CHANGES
. Biological and Environmental Research

401

FY 1995 Appropriation..i..;.};; ...... ;;a.o;...;;.....,...; ........... reeeaen _;:;....“ ...... .,T....fv..;u.;;..S 444;822' o
- Ra}ﬁétment.....5.J..;;f.,..;.;;.,:..;.;.;......;}..;J ....... AR e ...ﬂ.{;;.;.{;;.,..;}.x..}- 8,181 '
CFY 1995 Adjusted......... ,,.;Q.;,.[.;_ ....... ,..;{,...,,,..;.;..;7.,..,...s ........... TN N S ....$ 436,641
- Ma1nta1n analyt1cal technology research........Q..}...,..,..5.{....;.l......;:.e;.};.f,}.;.{L..;........{‘+. 174 ;?
- Maintain ongoing environmental research efforts. at a slightly reduced leVel.......;};...;..;....,..L....; - 300
- Deve]op c00perative ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS for bioremed1ation and integrated assessmenti ,
‘research - Program .....eoeeeueneoonsonss L P feeees eees 1005095050600 + 6,000
g Malntaln efforts in biological research..... -...;;.' ....... '...;,,;...;,,.;.;.ﬂ.......a.;:,.T.;;’ ....... }..;J +f_- 706
- Phase out radlologlcal and chemlcal physics research in support. of health effects....:}:....:.,...;.{.;.. - 4,535
B Maintain ongoing general 11fe sciences research efforts...... ‘....,.;....;.........;..;;.,..g ..... ‘...;....}+' 1,753
- Initiate new computatlonal,blology research program........ PO ;2..}.:.........7..; ....... teeaeaen T. + 3,000
- Maintain ongoing glooal change research efforts............ e S S SR A + 1,552
- Maintain ongoing medical applications research at a reduced level..... 2 S SO D ;.;Q..L..;:... - 1,132
J—Complefe maintenance surveill ance activities for the Power Burst Facility.......,...;...............;....'- 1,100



Support new 1n1t1at1ve in advanced blomedlcal technology research and assoc1ated capital equlpment

needs..”...;.,.........,.,, ....... R ,......7 ....... eean [EEPERPRRRES :...,.‘........;;... + 3, 400f .
- Complete Congressionally directed universxty projects.;,.;....,........JL,.;....;...5.;.;;..,.;@.., ...... .- 10,000
- Maintain program direction needs.;A....af;....f......;f .......... t,,....,.{..;.;.ﬁ..;;..ﬁ.:}ﬁ.;.' ..... ;..1_+ " 100
- oupport capital equlpment needs for globa] ¢hange, - genome, structural blology and the base programs;.r.;; - 940
- Increase general plant projects to support high . prlorlty ES&H actIV1t1es.:;.}.d,;}..}.;..L..,...; ...... o4 950 -
-'cOntlnue consEruction of the Structural Biology Centers at ANL and BNL.voivennnns '.QI;.:.;}.,.;.;;, ....... - 4;505 :
- Continue construction of the Human Genome Laboratory at LBL........ R ,.,,L:;;};:.{....t..L..;;:.... -rlo,loo:~
- Continue constructlon of the Environmental Molecular Sc1ences Laboratory at PNL. ... ,.J;,...;,.Q,.‘..}...'tFIO,QOO
FY 1996 Congre5510nal Budget Request ................ N l.;; ........ ....:.t.;..,.......;... 5431,664



. “ DEPARTMENT. OF ENERGY ;

FY 1996 . BUDGET REQUEST.

ENERGY SUPPLY, * AND DEVELOPMENT
(dollars in thousands) -

KEY- ACTIVITY SUMMARY _
) ] BIOLOGICAL AND ENVIRONMENTAL RESEARCH
I, Preface: Analytical Technology

Dosimetry and . lnstrumentatlon research produces the advanced technology required for 1mproved health protection practices and for an enhanced ¢ 3
measurement capability that_undergirds experimental health, biological, and environmental studies.

Radiation dosimetry research will provide an improved capability for the determination of human exposure to fonizing radlatlon and to :
environmental radon which in turn will lead to the enhanced protection of radiation workers and the general population, and a firmer basis’ for
the evaluation of human health risk and:for the development of radiation protection guidelines.. .

Measurement science wl\l provlde new technology for chemical characterization of biological systems with high spatial and temporel resolution in
. support of the health effects program, and for study of ocean and subsurface environments, including mixed hazardous wastes, in support of the
environmental ‘'sciences program. In addition to providing an advanced instrumentation capability for the health, biological, and environmental :

research programs, these new measurement technologies are transferred to the private sector for cunnercial application with the resultant benefit
to the U.S. economy of increased 1nternatlonal competltlveness .

-I1. A. Summary Table: Anaiytlcal'Technolcgy

. o . . FY 1994 "FY 1995 )
i : Program Actlvlty o AdJjusted AdJusted Request $ Change
Dos imetry Research............ouuud 10000G00000060C $ 4,559 $ - 4,186 $ 4,200 $ 74
Measurement Science...............ccoiiiiiiiinl, : - 4,687 4,520 4,620 100
" Total, Analytical Technology $° 9,246 8 8,706 $ 8,880 $ 14
: X ) ¥ , . SITTITITITITTIEI spEREIRNT TR EREEETRTTLN !‘----lll---'
11. B. Laboratory and Facility Funding Table: Analyttcal Iechnology o
CAmEsS Lab L.t ee i e R 346 $ 309 I 330 $ 21
Argonne . National Lab (East) .....ocoviviveiennnn. o 599 282 0 . =282
Brookhaven Natfonal Lab ..........:......o..e, Sanc ’ 0 0 0 0
Environmental Measurements Lab .................. 3,493 3,285 3 391 106
Idaho National Engineering Lab ........ccovvvunnn 107 145 200" .55
Inhalation Toxicology Research’ lnstltute R . 82 0 0 0
Lawrence Berkeley Lab—...........%.. 1000060000 e 601 425 .. 340 = -85
Lawrence Livermore National Lab ................. 114 57 0 -57
Oak Ridge Natfonal Lab ................... e . . 1,769 l 099 -. 915 -184 .
Pacific Northwest Lab ..................... SREaO . " 690 333 0
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. 11, B.

A1l Other ..

Total, Anaiyticei Techno logy

Program Activity

Analytical
- Technology

Dosimetry Research

Laboratory and Facility Fundihg Table:

Anaiytical Te

.......................... Cecsstescsas

FY 1994

Increased emphasis was placed on
studying behavior of radon and radon
daughters in typical indoor
environments. These studies coupléd
with our understanding of particle-size

-.distribution in the indoor environment

were used to focus research on -
determining the lung dose from radon
exposure. Studies on “interaction of
neutrons with matter will be
de-emphasized and phased out. Quality
assurance and quality control programs

- to maintain the accuracy of radiation

measurements were conducted in
collaboration with other federal
agencies and governments,

- $4,569

Activity Descriptions° (New BA in thousands of doiiars)

chnoiogy ) o n
FY 1904 FY.1995
.Adjusted ' Estimate -

Tl T e

$ s 4 a7

rv 1995 '

.................................

FY 1996

Request $ Change

3,704 L 933

$ 8,880 3 174

sssRsszsess e . I-lIII‘I-III
FY 1996

Activities related to understanding
radon and its daughters’ interaction
with biological material will continue.
- This research will provide information
on correctly determining the dose from
radon exposure to relevant cells in the
human body. Quality assurance and
quality control programs for exposure
from radon and its daughters will -
continue by encouraging intercomparison
of data from different laboratories and
projects. - Interaction and.transport of
neutrons and its secondaries in matter’
will be reduced in scope.

$ 4,186

404

* radon exposure to humans.

Chafacterization of availability and

distribution of radon and its daughters
_1in the indoor environment will
“continue. Complex physical and
chemical processes involved in the
interaction of radon with indoor air
~will continue. This information should
" provide a better estimate of dose from
Quality :
control and quality assurance .programs
associated with radon exposure studies
will continue by providing -
. intercomparison of dosimetry data from
" different laboratories and projects.
* Other radiation protection dosimetry

research wil] be reduced in scope '

s:a.zsb-'



1.
Prdgram Activity

....................

.Measurement Science

Analytical
Technology

Analyticql Technology (Cont'd):

©FY 1994

The utilization of lasers -for

- characterizing complex mixtures of

large molecules were developed with
emphasis on techniqueés mak ing use of
highly reliable diode lasers.
Techniques were sought for enhanced
imaging of biological materials using
newly deve\oped probing techniques
based on the free electron laser as
well as through innovative optics for
electron microscopy. The mass
spectrometric analysis of mixtures of

" macromo lecules significant in health or

experimental studies were pursued using

the new technique of laser desorption -

combined with recently discovered
selective variants of mass
spectrometry,

Funding in the amount of $61,000 and
$5,000 has been transferred to the SBIR
program and the STTR program, .
respect ively..

FY 1995 °

--------n-----------------------------&

" Emphasis wil) be contiﬁued on high
"~ sensitivity and high resolution

techniques for the characterization of
biologically active materials. New

microscope technology, including atomic:

force, scanning tunneling, photon

* tunneling and exciton emission, will be
applied ta_imaging-bjological materials
at the cellular and subcellular level.
Laser-techniques will be applied in the
study. of biological macromolecules by
mass spectrometry through improved
desorption and {onization.
Instrumentation to study human exposure
and health effects.of hazardous
materfals will be sustained while
development of procedures for the
routine analysis of radionuclides will
be phased down. Distribution of FY
1995 funding by major laboratory and
facility is subject:to change pending
on extensive peer review.

Funding in the amﬁhnt of '$105,000 and .

$5,000 has been budgeted for the SBIR

"~ program and the STTR program,

respectively.

. field monftoring.

FY 1996 .

‘Chemical character]zatioh of bioldgical'

systems will be sought using new
technologies capable.of imaging :
chemical composition with resolution at
the cellular and subcellular. level.
Instrumentation using advanced optional
and electrochemical sensors will also
be sought. Environmental measurement
techniques for oceanographic and .
subsurface research will be supported
with emphasis on remote continuous

. Distribution of

FY 1996 funding by major laboratory and

‘facility 18 subject to change pending

comp let ion of an extenslve peer revieu

- in FY 1995

N

Funding in the amount of $106,000 and
$8,000 -has been budgeted for the SBIR -

‘program and the STTR program,

respect ively.

B T L Lt L T e e L D T bececcccccnccrccstencceccccccccccccccccccecccccccccencccacccnaan becnccccs
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DEPARTMENT OF ENERGY
FY 1996 CONGRESS(ONAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT -~
(dollars in thousands)
KEY ACTIVITY SUMMARY
BIOLOGICAL AND ENVIRONMENTAL RESEARCH

Preface: Environmental Research

Emissions and disturbances from'energy sources havefimpaots at scales from-local to worldwide. Environmental research is intended to improve the
predictive understanding of the potential environmental consequences of energy production and use, and to identify and quantify .energy-related

. environmental tradeoffs or constraints that may 1imit or impede SUSTAINABLE DEVELOPMENT. This program addresses the transport of emissions and

their behavior through the atmosphere, oceans, solid earth, and ecosystems at differing spatial scales and time sequences. The program {a tied to
the goal of .SUSTAINABLE DEVELOPMENT through increased understanding of the fate of pollutants and the ability to remediate or restore existing or.
future sites. ~This information on the impacts of pollutants and their byproducts on the. environment provides a basis for pollution prevention

. -technology development. The ability or inability of biological systems to adjust to disturbances from energy extraction, supply, and production
. 1s also an important aspect of sustaining ecosystem processes and the development of mitigation techniques to control damage. The broad program

focuses on selected. areas of research that provide information for unifying concepts that can help solve future energy/envirenmental concerns.
Recent technical advances, such as those in molecular biology, have provided a new fundamental understanding of living organisms as well as:new
experimental tools. The programs and projects are peer reviewed by outside experts and are competitively awdrded.

The Atmosphéric program has two components. The first is atmospheric chemistry and addresses the processea that control tropospheric and .
stratospheric ozone and aerosol formation. Fine aerosols are a continuing scientific issue and current controversy in global environmental
change and human health. " Reduced emphasis will be placed with the second component which explores transport and diffusion over complex terrain
with the goal of .enhancing the emergency preparedness and response systems at critical DOE sites,

The Marine program investigates the exchange of energy-related and natural materials between the continental shelf and the open ocean. ' Close
collaboration with other programs conducting open ocean' and nearshore research helps understanding the dynamics of* the acean margins and {ts
influence on both land and open ocean systems, particularly from the viewpoint of energy discharges and their assimilation into the ocean. With
as much as half of. the productivity of the ocean located along the ocean margins, this program is also providing important information on carbon.

flux and may hold the key to a significant part of the missing component of the world-wide carbon budget.

The Subsurface Science program conducts research .on subsurface sediments.and groundwater systems, on microbial communities in deep sediments and
aquifers, and on the mechanisms that control the mobility of organic-radionuclide complexes. The program addresses the fundamental physical,
chemical, and microbiological mechanisms that control reactivity, stability, and transport of chemical mixtures, as well as hydrogeological and

: geochemlcal factors that .control the. presence, distribution, and origins of microbial communities in deep geological systems. Research on

microbial origins includes ‘studies of what may be ancient microbial communities that have evolved in situ and comunities that have been’
transported at various times to the deep subsurface. DOE deep microbiological research has gained international recognition and new
microorganisms have been discovered at great depths. Research is also conducted-on bacterial transport processes, leading to bioremediation and
to the assessment of the risks associated with release of genetlcally engineered microorganisms (GEMs). Additiona) partnerships with other
Departmental elements, particularly DOE/Environmental Management (environmental remediation), DOE/Civilian Radioactive Waste Management (risk
assessment based on bacterial long distance transport and survival over millennia) and DOE/Fossll Energy (011 and gas production, in cooperation
with industry) are being forged, with the goal of accelerating the development of . and new technologies to meet Departmental needs.
Training and problem-solving workshops at various DOE sites, an expanded programof the - Microbiology Culture Collection for the
biotechnology industry to improve international competitiveness:-in pharmaceuticals, and a Cooperative Research and Develgpment Agreement with
industry and several federal agencies. are among the elements of a technology transfer program that his operated since 1987.

The microbial genome research will-map and seqnence microorganisms refated'to environmental and energy.lssnes of the Department. Priority will
be given to those with potential industrial applications. The environmental radori research program is moving to' address air quality issues and
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. Environmental Research (Cont d)

identify high risk areas.

The ENVIRONMENTAL TECHNOLOGY PARTNERSHIPS program will foster economic growth and competitiveness by encouraging the evolution from pollutlon ’

control and waste management to pollution prevention and resource conservatioh. Research will be initiated in biotechnology and integrated .
Biotechnology will play an important role in waste cleanup activities, both in managing potentially toxic effluents and in producing
Bioremediation, the use of living organisms to reduce .or eliminate waste products, has-been shown to be effective in water

assessment,
non-toxic effluents.
purification, detoxification, and sanitization of domestic and industrial sewage.
microorganisms: already identified as being useful for bioremedfation and on the identification and manipulation of additional microgrganisms -

BER will establish one to two field research sites, adjacent to sample processing facilities and

capable of transforming other contaminants.:
instrumentation, where bioremediation strategies can be evaluated and verified on a long-term, iterative basis.

National Laboratories and include partnerships with-the bioremediation industry.
controlled conditions that will enable the monitoring of specific activities; the redesign of enzymes to more effigiently catalyze selected

New efforts will be focused on the field-testing of

Strategies will include the release of organisms under

s

These sites will be located at

chemical reactions, and the genetic engineering of microorganisms containing those enzymes for use—in the remediation of wastes recalcitrant to

other remediation technologies

particularly harmful.

'expected environmental and sustainable impacts.

Research on Ecosystem Functioning and Response is focused in the Program for Ecosystem Research (PER) to provide knowledge .of’ biological :
adjustment and impact caused by global change and ‘to ‘develop an understanding of the mechanisms controlling them. This knowledge will assist DOE
in resolving its environmental problems and provide -a biological basis for making ecdlogical risk and injury assessments. The theoretical,
maodeling, and field/laboratory experiments will be integrated into multidisciplinary résearch projects that are coordinated through the DOE

Environmental Research Parks

A.

Summary Table: Environmental Research

Program Activity .

- e .

Atmospheric Science...................

" Marine Transport...... B toA 00000080008

Terrestrial Transport..........cc.000n .

Ecosystem Functioning and Response...r ‘

‘Totalr Environmental Research

-----------

FY 1994
) Adjusted :

$ 42,442

407

FY 1995 .

Adjusted

...........

' sz==ss=z==s

FY 1996
Request

$ 50,100

$ 5,700 °

.The integrated assessment activities will help assure that resources are optimized on process developments where.
it makes sense, for example, where there is a gain across a large number of companies or industries, or where the wastes to be minimized are
The assessment research will also assist ‘the evaluation of energy and other policy options by providing measures of their
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[aboratory’and'Faclllty Fundlpg,TJble: Environmental Regehrch

S ‘
Fd FY 1994

Adjusted”

Argonne National Lab (East) ...,................. $ 1,69
Brookhaven National Lab ............ W oo BoaC 4,851
Environmental Measurements Lab ........... S . 1,294
Fermi National Accelerator Lab .................. S0
Idaho National Engineering Lab .................. - 1,048
Lawrence Berkeley Lab ..........covvivniiiininnnns © 1,560
Lawrence Livermore National Lab ............ e 1,217
Los Alamos National-Laboratory ,......c...oevuun 933
Oak Ridge Institute for Science & Education ..... 0.
Oak Ridge National Lab ................ B B 000he 3,529.
Pacific Northwest Lab ...... 30000000Q000000000000 ) . 9,617
Sandia National Laboratories ..... EETTETRRERRT I C 18
Savannah River Ecology Lab_ ..........c..ovvvvivenn - 50
Savannah River Technology Center ................ ‘ 192
‘All Other Cevebereteeiieedeaneaaanans e reaas . .- 16,437
Total. Enviroﬂmental Research . 2 $ 42,442

. LT R x . EZugAnEmmsma

08

“FY 1995
‘Estimate

148

23,656

B A e

$ 44,400
ﬂﬂ====.===;.

¢

FY 1996
Request

$ 1,78

4,300

1,334~

0
510
1,015
230-

- 876
50

2,355

© 8,797
0

300

28 581

L

$ 50.100

$ Change . -

...........

- $. 5,700



Ir.

Program Activity

Environmental
Research

Atmospheric Science

Activity Descriptions:

FY 1994

........................................

The atmospheric chemistry research
program cont inued to strengthen

-regfional, continental and global
-dispersion models and enhance studies

on ocean-atmosphere exchange processes.

‘The program cont inued modeling studies

to improve the understanding of the
important role of emissions of
dimethylsulfide from oceanic biota in
atmospheric chemistry and cloud
radiative properties. The primary data
set were the field experiments
conducted in FY 1993. These natural -
emissions ‘and processes must be better
undeirstood in order to determine the
environmental effects of energy-related
pollutants:

Field experiments were continued.

pollutants.' : The university grants
program in atmospheric chemistry |ssued
another solicitation.

The global tbopospheric'chémistry mode 1
was implemented on a massively parallel
computer system and was tested with

.International Global Atmospheric

Chemistry (IGAC) program Field results.

Reanalysis of stratospheric ozone data
was enhanced -and experimental studies
to quality-assure ground based and
airborne instruments probing
stratospheric ozone-related chemical
species and processes were conducted.

(New BA in thousands of dollars)

The .
-focus remained on the continental and .
" oceanic fate of energy related

‘model,

FY 1995

“The atmospheric chemistry research

program will continue to provide data
for regional, continéntal and global_.
dispersion models and enhance studies
on ocean-atmosphere exchange processes.
The program will continue modeling
studies to improve the understanding of
the important role of chemistry and .
¢loud radiative properties.

Field experiments will be delayed;
although the focus-will-remain on the
continental and oceanic'fate of energy
related pollutants. The university
grants program in atmospheric chemistry
will continue. :

The global tropospheric chemistry
implemented on a massively
paralle) computer system, will continue
to be tested with IGAC field results.

Reanalysis of stratospheric ozone data
and continued experimental studies to
quality-assure ground based and
airborne instruments probing
stratospheric ozone-related chemical
species and processes will continue.

409

FY- 1996

.......................................

. The outside expert review of extra ..

and/or intramural programs and projects
will be completed. The atmospheric

"chemistry research program will
continue to focus on tropospheric and

stratospheric ozone and fine aerosols
to strengthen regional, continental and
global models. The program will

cont inue mode ling studies to improve
the understanding of the important role
of chemistry and aerosols in cloud
radiative properties:

Field experiments will be Initiated in
the Pacific'region. The focus will
remain the continental and oceanic fate -

‘of energy related po llutants.

The global»trbpaspherlc chemistry model
will continue to be tested with field
results.

Reanalysis of the stratospheric ozone
data will continue. Experimental ,
studies- to quality-assure ground based
and airborne instruments probing

- stratospheric ozone-related chemical

species antl processes will continue.

—



11,

Program activity

§ Atmospheric Science
(Cont d)

" Denver area.

“

EnVironmental'Research (Cont ‘d):

. FY 1994

Cont inued reanalysic of surface UV-B
data. .

The Atmospheric Studies in Complex
Terrain (ASCOT) field program around
the Rocky Flats Plant continued to be
coordinated with ongoing studies in the
The emphasis was.on
analysis of data obtained from the

FY 1993 field experiments. The data
from tracers-and remote ‘sensing
instrumentation was invaluable to
validate models of dispersion on the

. mesoscale (within 100 km).

A field program in environmental
processes and climate resedrch was .

‘- conducted .using the research aircraft.

Marine Transport

-

Activities will “include support for
Atmospheric Radiation Measurement (ARM)
and lGAC programs.

-,

‘ 13,301-
This year initiated the evaluation of

.the first.three year phase of the Ocean

Margins program which anticipates the
conduct of a fully coordinated
interdisciplinary full field year -
program in FY 1995 and FY 1996.
Preliminary evaluation of the studies
scoping the burial of carbon in
estuarine, shelf, and off-shelf
sediments were conducted .and were used

to locate the site of the FY 1995 field

year program. New analytical methods
and instruments were evalvated and
design changes initiated. Intra-program

"intensive measurements in FY .1994.

‘design.
" molecular biological techniques will be
- imbedded .into the matrix.of the field

Intra-program -

FY 1995

Reanalysis of surface UV-B data w111'

cont inue and UV-B measurement
technology development and research on
the ecological effects will be
inltiated ;

Ihe ASCOT field prcgram around the
Rocky Flats Plant will continue to be

coordinated with ongoing studies in the -

Denver area. The emphasis is on
analysis of field data including new
~The
data from remote sensing
instrumentation will-be invaluable to
validate models of dispersion on the
mesoscale (within 100 km) . including
emergency response models.

The research aircraft will continue to
provide the critical experimental
support to the atmospheric chemistry

- studies including those addressing

aerosols and changes in ozone
concentratlons

§ 13,203

This is the year for initiating a
major field program. Evaluation of the

‘first three year phase of the Ocean

Margins Program will be completed: -
Studies scoping the burial of carbon in
estuariné, shelf, and off-shelf
sediments will be coipleted, evaluated,
and transitioned into the comprehensive
program. New analytical instruments
will be adapted into the program.

The continuing application of

program research plan.

410

FY 1996

T T T T

'Reanalyeis of surface UVAB:dafa'will
. cont inue.

UV-B measurement technology
development will be initiated to begin .
studies on UV-B impact on ecosystems.

" The ASCOT reéearch projects‘nave been

reviewed by outside experts. The .
program around -the Rocky Flats Plant
will continue. The emphasis is on
analysis of field data to.improve
models, The data from remote sensing
{nstrumentation will be invaluable’ to
validate models of.dispersion on the
mesoscale (within 100 km) |ncluding
emergency response models.

: The research alrcraft will be made

available for collaboratory research
with other organizational programs to-

. provide the-critical experimental:

support ‘to the atmospheric chemistry
studies including those addreaslng

" aerosols and changes in ozone :

‘concentrations. .Selected flights wi]l

- support ARM.

$ 13,320

The field experimental phase .of the.
Ocean Margins Program (OMP) will be

fully operational to quantify the role

of the coastal ocean in the global flux
of carbon. Activities will include
combined satellite, aircraft,

shipboard, and moored-instrument .
measurements to quantify water, carbon,

--and nutrient fluxes between estuarine

systems, the shelf, and the interior
ocean near Cape Hatteras NC, where
carbon burial and cross- shelf exchange :
is expected. to be maximum. Field
measurements will focus on oxygen and
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FY 1994
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planiing and inter-{nstitutional
planning was formulated and a plan
established for conducting the field
‘Logistical staging and
coordination of program projects was
initiated. Notice for additional
complementary projeots was promu lgated
and finalized. Application of

"wolecular biological techniques to

blologienl processes was. expmded

Terrestrial
Transport

R

83%7

i Coupleted test!ng. uodlfication, and

evaluation of the 'statistical protocol
to correlate environmental information

. with indoor radon concentrations and to

fdentify areas-of -high radon risk
potential. - Began developing the
methodology for transferring this
protocol to industry and state/local
agenctes for its implementation on a .

““2ip code” size regional scale.

Initfated the construction of an
additional pair of subsurface:

. structures in a more comp lex geolog!cal

v

ik FY 1995

P T T L T T ]

' planntng and inter-lnstitutlonal

planning will be further refired and

" the field study site finalized. .

Logistical staging will continue and

program, which will extend into

FY 1998,

$ 7,143

Experimentol studies on the snbsurfacé

structures that have been equipped for
cont inuous monitoring of environmental
variables (temperature,’ pressure, -

.moisture) and indoor radon’

concentrations will be conducted.

- Planning for-the construgtion of an

additional pair of .subsurface
structures in a more complex geological
terrain (perhaps in New York) where
severe occurrences of indoor radon have .
been observed. Conduct site-specific .
field studies to refine the statistical

41

. deve

. cutting-edge science.

FY 1998

—ercccccncccnenee

' co2 budgets biomarkers, isotoplc

tracers, and modelling to integrate and

.assess ocean-atmosphere gas exchange,
’ ”-prlnary ‘productivity, bacterial
all projects will be transitioned into
the initial phase of the FY. 1995 field"

respiration, biogeochemical processes,
ecological dypamics, and carbon sources
and sinks at the land/ocean interface.
New molecular biological tools will be
ut1lized to determine how biological

processes are regulated and controlled

by genetic limitations and - -
envirormenta) variables. Research

* within the operatlonnl phase of ONP
~ will-also provide-“sea-truth”
~informat fon. for.calibrating remotely:

sensed data on coastal productivity and
“dispersal and fate" informstion for
energy-related materials in cosstal
waters. _This informstion udmmn
policy decisions on résource = .- |, -

t and envirammntal - '
luotalnabillty in changlno coaltol
lrﬂ.. .

3 7, ISS

Peet revian of envlronnental radon ' .
research projects will be conducted to -
maintain a competitive program of ,
Research
emphasis will be shifted to: 1) :
quantifying the relationships between
environmental variables and radon entry
into homes;.2) predicting areas of
highest risk potential for inddor
radon: and 3) using radon as a tracer
to quantify indoor and outdoor
‘processes that affect energy-related
emissions and air qua\tty
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Program Aétivity

Terrestrial
Transport (Cont'd)

Environmental Research (Cont'd):

FY 1994

- terrain where severe occurrences of

indoor radon have been observed.
Completed maps of geographic areas with
high radon fluxes from soils to the
atmosphere. Utilized the radon flux
{information to address future concerns
involving the movement of gases or
volatile chemicals in soils and their
release into the atmosphere. Examined
potential of using radon as a tracer
for examining atmospheric transport
processes.

Continued studies comparing deep
microbiological communities with
increased emphasis on ‘'spatial and
vertical microbial heterogeneity. -
Tested new hypotheses on microbial
presence amd distribution at the
millimeter to meter scale using whole
core segments and scale flow cell
research as part of GEMHEX series.
Continued initizl exploratory research
on in situ microbial “genesis” and

survival of ancient microbial

communities using 2500 meter deep
Texaco 011 Company and other samples.
Began research on fluid inclusions.
Increased industry and university
outreach in scientific disciplines
related to deep microbiology through
Pacific Northwest Laboratory
Environmental Science Research Center
(ESRC).
simulations related to microbial
origins: Deep microbiology research
has potential long term bepefits to
biotechnology, bioremediation, and

Accelerated intermediate scale

FY 1995

.......................................

prbiocol to identify‘aréas of high |
radon risk potential. Measurements. of
short-1ived thoron (radon-220) to help

- resolve indoor sources, aerosol.

dynamics, and transport patterns for
radon and other contaminants affacting
indoor air quality. New research
projects using ‘radon as a tracer to
quantify indoor and outdoor procésses
that affect the transport of
energy-related emisslons will be
initiated.

" Results from analyses of deep

subsurface microbiology will be

‘extended to investijgations of the

spatial and vertical microbial
heterogeneity under natural field
conditions. Information on microbial
distributions in subsurface sediments
and groundwater is very limited and.is
needed by DOE sites and industry to
enhance the long term effectiveness .

. (and reduce costs) of bioremediation.

Research will continue on "genesis" and
survival of ancient microbial '
comunities using samples from the 2500
meter deep Texaco 0i1 Company samples
and from samples from new field sites
with natural, sterile controls and
where microbiota may be isolated-in
situ. Cooperative programs with

‘Departmental groups responsible for

characterizing and evaluating the risks
of 'storing nuclear waste over 10,000
years in a national high level waste
repository will be initiated.
Multi-institutional partnershlps will

412

FY 1996

_ Experimental studies on the subsurface

structures that have been equipped for’
cont inuous monitoring of environmental

" variables (temperature, pressure,
moisture) and indoor radon

concentrations will be continued. A
ref ined statistical protocol for
identifying areas of high radon risk
potential will be transferred to
industry and state/local agencles for
implementation. Research projects
using radon flux information to address’
atmospheric transport and afir quality
concerns wlll be expanded .

-Analysis of deep subsurface microbial

communities that appear to have
survived for thousands of years, or
been transported over kilometer-scale
distances will be refined using samples
obtained from field study sites. A
scientific peer review of all research
related to deep microbial origins will.
be completed. Exploratory sampling at
Yucca Mountain, in cooperation with
DOE/Civilian Radioactive Waste
Management will begin. Training

" workshops in aseptic sampling and

transfer of data from field programs
will be accelerated. Transfer of new
heat-tolerant and other bacteria from
deeply.buried sediments to industry
will be initiated by Florida State
University and the Pacific Northwest
Laboratory Environmental Sciences
Research Center.



Environnentai Research (Cont'd):

~ FY 1994
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" Program Activity v !

--------------------

understanding the mdchanisms of natural

‘-gas formation. Accelerated transfer of
subsurface microbial culture collection
isolates to industry. Continued
research on the analysis of novel
microbial gene sequences, -including

. isolates of anaerobic thermophiles and
novel metal-reducing bacteria. .
Compared gene sequences of subsurface’

- and surface bacteria to determine

, unique sequences. ’

] Ierrestrial
Transport (Cont‘d)

Exploited new flowlcells that.sinulqte )

subsurface conditions at cost savings
compared to field programs. Completed .
research on code development and field
validation of reactive transport models.
such as HYDROGEOCHEM and integrated -new
predictive capabiljties into controlled
intermediate scale flow cells. .

~

Invest igated organic-radionuclide
complexes that occurred at DOE sites
which represented serfious mixed waste
cleanup-problems. Planned bench top
simulations of the mobility and
stability of organic-radionuclide
complexes and simulated transport of
comp lexes using prototype flow cells.
Utilized state-of-the-art physical,
chemical, -and molecular biological
methods to investigate the mobility and
stability .of organic-radionuclide
complexes. The information base on
geochemical and microbiological
mechanisms that control the
stabilization, .biodegradat fon, and
mobility of radionuclide complexes is

. extremely limited. This basic research
has long term cost benefits to DOE

’

-FY'199§

be formed for practical‘app]ications of

studies of the survival of bacteria -
over millennia, ‘and regional transpart
of bacteria over thousands of meters. -
This research has implications that

_include assessing the evolution of oil

and gas reservoirs,. and the security of
nuc lear wastes disposed to geologic
sites. Orilling and sampling at two

field sites will completed

Exploit'new flow cells that simulate

- subsurface conditions at cost savings

compared to field programs.' Plan
bench-top. simulations of the mobility
and stability of.organically -~
complexed radionuclides using unique
flow cells that simulate subsurface
conditions. Controlled experiments
using these flow cells compliment field
programs of importance to
bioremediation, and do not replace
field programs. :

-Investigate organic;radionuclide '

complexes that -occur at DOE sites which
represent serious mixed waste cleanup
problems. . -Refine and -integrate new

.reactive transport models to study

mixed waste chemistry (organically -

" comp lexed radionuclides) using

- .gfites.

state-of-the-art flow cells.
Incorporate simulations of natural
subsurface geochemical and-
microbiological heterogeneities to
evaluate the mobility and/or

- containment of Cobalt-EDTA complexes in

preparation for field studies at DOE -
Utilize state-of-the-art:
chemical tracer .and molecular biology
methods to investigate organic- .
radionuclide complexes. This
laboratory research will compliment a

413

. remediation.

A

Exp]nit new flow cells'that simulate

'subsurface conditions at cost savings
..-compared to field programs.

Maintain. .
research using state of the art flow

-cells to reduce costs and to test new

contepts of value to environmental

- Plan one demonstration of
flow cell technology tq test new
remédial action approaches, and assess

 ‘cost savings in DOE/Environmental

Management plume - remediation focus

‘area.

Investigato organic- radionuclide
complexes that occur at DOE sites which’
represent serious mixed waste cleanup
problems. Initiate multidisciplinary
research on the mobility. and/or

".. stability of Cobalt-EDTA (mixed waste) -
. complexes important to developing new

in situ environmental remediation
methods. Comparable investigations of

" other radionuclide complexes will.be

planned, in partnership with DOE/EM
and/or DOE sites and industry.

Complete geochemical-microbiological
simulations to investigate Cobalt- EDTA .
using state of: the art flow cells.
Analyze effects of geochemical-
microbiological interactions to: contain
and stabilize mabile Cobalt-EDTA
complexes in support of environmertal -



Program Activity

Terrestrial
Transport (Cont'd)

'Enrironmenfal Research (Cont‘d):

FY 1994
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sites nationrl]y. anﬂ to industry,

Planned interdisclpllnary field program
in bacterial transport

Maintained research facility and

"}technology transfer programs at ESRC.

in support of environmental
remediation. Modified future
directions of PNL ESRC, as required, to
increase focus on natural
heterogeneity, a high research
priority. Completed three year basic
research projects which were mature
candidates for DOE applied research
funding. Maintained PNL Subsurface
Environmenta) Research Facility and

- supported desfign of flow ¢cells that

simulate deep subsurface temperatures
and pressures, Developed biotechnology
CRADA's. . ‘

- explored.

W ©OFY 1995

........................................

Field initiative in bioremediation.

v

Begin.a limited fieia program in . )
bacterial injection and transport that

- s needed to overcome the-.impediments

of introducing native bacteria for
future in situ environmental _ -
remediation at DOE sites.

‘Evaluate/plan bench-top simulations of

bacterial transport. Complete .
characterization of field site on
Nature Conservancy lands at Oyster,
Virginia to ‘enhance understanding of
the hydrogeologic, chemical and.
physiological mechanisms that contcol
bacterial transport. Continue ’
involvement of stakeholders including

_ Northampton County and State agencies

in Virginia.

Maintain research facility and
technology transfer programs at .
Environmental Sciences Research Center
(ESRC), in support of environmental
remediat fon." Research at PNL ESRC on
natural. physical, chemical and

microbial heterogeneity using intact_‘ i

cores and outcrop blocks will be"
maintained, but plans to extend -
research to humid eastern coastal plain
sediments will be curtailed. Technology
transfer using intact cores, outcrop -

. blocks and field methods will be .
enhanced and biotechnology CRADAs based

on-novel microorganisms from the Texaco
site and other sources will be
. Test series of problem

114

h remedlatlon

~ remediation.

.will be expanded.

£Y 1996

S e S

Plan exp loratory testlng
of one new remediation method to
stabilize Cobalt, and reduce” the risks-
of .environmental transport.

the Environmental Management (EM)-

,program

'Continue bacterial transport field

experiment at Oyster, Virginia in
cooperat fon with Nature Conservancy,
and Virginia county-state groups.

“Initiate injection experiments. Reflne

exploratory .risk assessment/stakeholder
participation process and extend to one
DOE study site. Develop partnership
with industry-university consortium to

- transfer site-experience, and cooperate

with fndustry-sponsored flow cell *
experiments using site materials.

Maint;in research facility and

: technology- transfer- programs at ESRC,

in support of environmental

PNL ESRC responsibllities
to include an expandad technology
transfer program, added industry and
university outreach, and management of
multi-institutional field programs.
Hands-on problem solving workshops for
DOE sites tested in FY 1995, CRADA
development, and other technology
transfer in support of site cleanup

In partneérship with
Lawrence Berkeley Laboratory, and
Princeton University, new customer
needs ih DOE/Fossi1 Energy and
DOE/Civilian Radioact ive Waste

\

Integrate - -
- flow cell research with field research .
- at DOE field site, in partnership with
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" ‘colloids in groundwater.

’

Environmental Research (Cont'd):

FY 1994

~

Co)loids are submicron sized particles
which facilitate the rapid transport of
contaminants in groundwater. Reduced
research on the origins of inorganic
colloids and colloidal aggregates with

‘emphasis on processes that control. the

format fon and deposition of natural

. Accelerated
research at the field scale, on the
mechanisms that control bacterfal ..
transport and deposition in porous

~ media in support of bioremediation.

“FY 1995

.......................................

4 soivlng‘("hands on")'WOrkshops-at DOE

sites to transfer basic research
experience for environmental
remediation, with emphasis on

" immiscible fluid containment and risk

assessment. Mature research in
multiphase fluid flow will be reduced."
ESRC will cooperate with Florida State
University in analysis and
test-market ing of the Subsurface . :
Microbiology Culture Collection to
industry. One. industry market test

Colloids are submicron- slzed barticies

which facilitate the rapid transport of
contaminants in groundwater.
Restructure laboratory and field

‘research in organic and inorganic

colloidal transport and accelerate

- transfer to DOE sites and other federal

agencies. Implement results of FY1894
scientific peer review. Accelerate’

transfer of state of the art sampling

protocols to DOE/DP (WIPP site), DOE
sites, EPA and other agencies initiated
in FY94, Seek to.co-fund research - -
within DOE on colloidal transport.

.Accelerate technology transfer of
colloids research results -for .

environmental remediation. Reduce

" mature basic research in colloids.

Plan multi-university integrated
laboratory - field program to reduce’

‘costs.

415

"DOE sites.

- FY 1996

---------------------------------------

~ ﬁqhagement will be addressed with a *

focus in geomicrobiology. University
outreach in microbial ecology and
transfer. of the DOE Culture Collection
to industry at fair market value in
partnership with Florida State
University will be increased. A"

‘business plan to market DOE's

Subsurface Microbial Culture Collection
to Include international

- compatitiveness and jobs creation will
be developed with industry/Florida
will be completed. - .. -

State University.

Collolds are submlcron sized partlcles

which facilitate the rapid transport of. .~

contaminants in groundwater. Complete’
colloids technology transfer program at
Maintain multi-university
program in colloid formation and,
transport at reduced level. Redirect
funds to increase cooperative studies
within DOE and industry
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Natura) subsurface variability:(or
heterogeneity) is a key factor that . -
frustrates- successful environmental
remediation. The horizontal and
vertical variability of ‘microbial
comunities is most poorly understood.
Increased research on physical, ‘
chemical, and microbial heterogeneity
using iptact cores, outcrop blocks and
fleld methods .

Began laboratory experiments and
scale-up that will lead to controlled
field release of a genetically-
engineered microorganism (GEM), with
emphasis on bioremediation process
monitoring and verification.

Research that focuses on the mapping.
and sequencing of microbial genomes was
initiated. Priority for support was
given to microorganisms that: (1).
rélate to the environment and energy;

. (2) have evolutionary significance; and

(3) have potential industrial
application. Potential microorganisms
of interest included anaerobic
hyperthermophiles;-metal-reducing
bacteria, and bioremediative bacteria.
This activity is part of an interoffice

initiative to exploit the rapidly

~ at ORNL.

FY 1995 .

..................................

Ry 1996

Natural subsurface variability (or
heterogeneity) is a key factor-that
frustrates successful environmental
remediation. The horizontal and
vertical variability of microbial
communities is most poorly understood.
Initiate integrated research in natural

subsurface heterogeneity, with emphasis-

.on_how physical(hydrogeologic) and
chemical variations control the
distribution and abundance of native

microbial comunities at semi-arid

western sites. Develop new statistical

“and field sampling protocols to assess

microbial heterogeneity. Plan to apply
results at Hanford site in partnership

with DOE/EM and site contractors. =
Conduct: exploratory studies at humld '

eastern sltes

In preparation for field release of a

. engineered microorganism
£ experiments will be initiated in
controlled field lysimeters available
Focus of the work will be - °
risk assessment, process monitoring and
verification, with the goal being an
eventual field release for in situ
clean up. This project is jointly
supported by the BER and EM programs.-

Research that focuses on the mapping
and sequencing of microbial genomes
will be maintained. Priority for
support will be glven to microorganisms
that: (1) relate to environmental,” -
energy, and other missions of DOE; (2)

. have evolutionary significarce; and {3)

have potential industrial application.
This activity is part of an interoffice
initiative to exploit the rapidly '
developing technologies in" the Human
Genome program

416 -

‘ Natural subsurface variabllity (or

heterogeneity) is a key factor that
frustrates successful environmental
remediation. The horizontal and -
vertical variability of microbial
communities is-most poorly understood.

‘Maintain field research program.
.Extend research protocols in subsurface

microbial heterogeneity to humid
eastern sites. Extend experience by
supporting field injection experiments
in bacterial transport at eastern field
site.” Develop cooperative research
program with the EM program. Seek -
1inkages of research with

-bioremedfation industry will'be

completed in collaboration with
PNL/ESRC

Field lyslmeter et wlll continue .

on the fate, efficacy, and risk
assessment of a GEM designed to
accomplish in situ bioremediation.
This project is jointly supported by
the BER and EN prograns -

Research that focuses on. the mapp!ng
and sequencing of microbial genomes
will continue. Emphasis will be on
high throughput of genomic data using
proven technology. This activity is
part of an interoffice initiative to
exploit the rapidly developing
technologies in the Human Genome
program. -



{11. Environmental Research (Cont‘'d):

Program Activity -

Terrestrial
Transport (Cont‘d)

FY 1994 . FY 1995 .

developing technologies in fhe Human' - . :
Genome program. - - . s

No activity. ' .. I ' No activity.

a7

FY 1996 -

The ENVIRONMENTAL TECHNOLOGY
PARTNERSHIPS program will focus on the

‘development of systems-based approaches

and solutions to sustainable industrial
production through DOE-assisted
.evolution from "end of pipe" control to
green design. New efforts in
bioremediation will be focused on the
field-testing of microorganisms already
identified as being-useful and on the
identification and manipulation of
additional mitroorganisms capable of °
transforming other contaminants. One
to two field research sites will be
established, adjacent to sample

" processing facilities and

instrumentation, where bioremediatlon
strategies can be evaluated and
verified on a long-term, iterative
‘basis. These sites will be located at
_national laboratories and include
partnerships with the bioremediation
Andustry. The research will evaluate
_strategies under different geochemical
~and hydrological states. Technology

. development will be a critical focus.
Additionally, characterization of:
biodegradative enzymes and their

. catalytic activities through

application of structural biology will
provide seminal data for the
advancement of techniques in
bioremediation, and it will also enable
the development of chemical processes
based on the environmentally benign
catalysts found in living cells.
Further research in microbial biology
should enable the identification .of

. additional remediation targets and,

through genetic engineering, increase
the efficacy of the microorganisms’
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Ecosystem
Functioning and
Response -

Envlronnental Research (Cont d):

v FY 1994

$ 18,091

. i e

Ecological research was realigned to
focus on experimental and observational
studies that provide information needed
to assess the potential consequences on
terrestrial ecological systems of
human-induced atmospheric and climatic
changes. Such research will contribute
to the identification of energy-related
environmental benef its, -constraints, or
tradeoffs that may enhance or impede
SUSTAINABLE DEVELOPMENT, and provide -
information on potential policy options
that could mitigate the changes or
ameliorate the resulting adverse
-ecological responses. Research was

. focused on improving the predictive

understanding of the responses of
biological and ecological systems to.
atmospheri¢ and climatic forcing
factors, and identifying the mechanisms

.chariges.

FY 1995

FY 1996

- ‘environmental.-goals,

$ 18'548~
DOE will contlnue to support
peer-reviewed research in universitles
and in the DOE laboratories on the
potenttal ecological consequences of -
human- induced atmospheric and climatic

to the identification of eneigy-related
environmental. benefits, constraints, or
tradeoffs that may enhance or impede
SUSTAINABLE DEVELOPMENT, and provide

information on potential policy opt fons -

that could mitigate the changes or
ameliorate, the resulting adverse
ecological responses. Planning will be
initiated-on how to most effectively
use ecolegical research facilities and
capabilities within and across the DOE
laboratories, including the DOE
National Environmental Research. Parks,
to address the needed research.

g

Such research will contribute .

research,

sequestration and degradatton
processes, Integrated assessments will"
be conducted so that design and
programmat ic decisions match:

Life cycle
analyses of important source materials,
waste products, and energy sources will
be conducted with an émphasis on
indirect effects, for example, the use
of snap-fits instead of screws to
enable faster disassembly, solvent
substitutions, and waste heat :
marketing. Risk assessments will be

- conducted so that penalties for

resource use and disposal can be
adequately approximated; for instance,
the Toxics Release Inventory may be . -
improved to include tuman exposure data
as well as cancer, birth defects, and

'other health endpoints

$ 24,305

Peer-reviewed research in universities
and -in the DDE laboratories will be
continued on the potential ecological
consequences of human- induced
atmospheric and climatic changes:
research will contribute to the’
fdentification of energy-related
environmental benefits, constraints, or
tradeoffs that may enhance or impede
SUSTAINABLE DEVELOPMENT, and provide
informat fon on potential policy options
that could mitigate the changes or
ameliorate the resulting adverse
ecological responses. Interagency and
multi-laboratory projects, involving
the use of facilities and.capabilities
at the DOE laboratories, other
agencies, and universities will be
initiated .to address the needed
Research will continue to

Such



‘Program Activity
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Research

f‘controlllng'tﬁe responses.

Environmental Research (Cont'd):

FY 1994

.......................................

~Inftial
emphasis was on experimental and
observational studies to quantify
direct ‘and indirect responses at the
organism, population, community and
ecosystem levels to changes in _
. . moisture, and atmospheric
The long-term goal is to
develop predictive models for use in.
assessing the consequences on
ecological systems of human- induced
atmospheric and climatic changes
resulting from energy-related-emissfons
of aerosols and greenhouse gases...

he DOE National Envirommental Research
Parks were organized to support site

.-specific activities at DOE national

laboratories.

Funding in the amount of $661,000 and
$22,000 has been transferred to the
SBIR program and the STTR program.
respectlvely

Research wil) cont nue to focus on’.
" improving the predictive understanding

FY 1995

of the responses of biological and
ecological systems to atmospheric and
climatic forcing factors, and to-

fdentify the mecharisms controlllng the.

responses. Experimental studies will
be continued to quantify direct and
indirect responses at the organism,
population, comminity and ecosystem.
leévels to.changes in temperature,
moisture, and atmospheric composition,
with the long-term goal of developing -
reliable predictive models for use in

atmospheric and climatic changes

“ resulting from energy-related émissions
- of aerosols and greenhouse gases.

The DOE National Environmental Research
Parks will be organized as a network of

‘sites to document the response of

ecological systems and comunities to

'.. atmospheric and climatic variation and'

to measure and inter-tompare the
response of these systems to
experimental and natural perturbations
and stresses. associated with energy
product fon.

Funding in the amount of $838,000 and
$42,000 has been budgeted for the SBIR
program and the STTR -program, )
respectively.

'

FY 1996

" focus oo‘improV|ng the prédictire .

understanding of the responses of
biological and ecological systems to
atmospheric and climatic forcing
factors, and to identify the mechanisms
controlling the responses.

_ Experimental studies will be continued

to quantify direct and indirect
responses at the organism, population,
community and.ecosystem levels to
changes in temperature, moisture; and
atmospheric compositidn, with the

- long-term goal of developing reliable
.. predictive model)s for use in assessing
‘assessing the potential consequences on
“ ecological systems of human-induced - -

the potential consequences on

ecological systems of human-induced
atmospheric and-climatic changes R
resulting from energy-related emissions °

. of aerOsols»and_greonhouse gases. ™~

‘The DOE thipnal Environmental Research
Parks program will continue to support
research on’ the adverse and beneficial

responses of ecological systems to

fc and climatic variation and
to other natural and experimental
_perturbations and stresses associated
with energy production and use.

" Funding in the amount of $975,000 and

$73,000 has been budgeted for the SBIR
program and the STTR program,
respectlvely ]
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- DEPARTMENT OF ENERGY '

" FY 1996 CONGRESSIONAL BUDGET REQUEST °

 ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
(dollars in thousands)

KeY ACTIVITY sumr
BIOLOGICAL 'AND ENVIRONMENTAL RESEARCH
Preface Health Effects : % ’

The primary objective of the Health Effects research subprogram “is to ‘conduct an lnterdlsclpllnary program of hlgh-'quality, basic and applied
peer-reviewed research and technology development aimed at providing information and technology relevant to understanding and mitigating the
potential health effects of energy development, use, and waste cleanup. The thrust of this sybprogram is to improve our abilities to estimate

" the type and magnitude of human health risk that result from low-level exposures to energy-related ageu_ts_such as radlatlon and chelllcals both at -

home (e.g., radon) and at work (e.g., waste site cleanup)

Previous studies fn the Health Effects research program on the health effects of low-level ionlzlng radlatlon and chemicals have led to an’
improvement in exposure .assessment methods, the development of techniques for detecting individual susceptibility to disease, including cancer,
and the development of bioassays for detecting and monitorihg early damage. With cleanup of chemical-and radiation waste sites a major goal of
the Department, there is a need for occupational monitoring and health surveillance , can better detect exposure, estimate risks, . .
and def ine the genetic predlspositlon factors influencing.individual worker to.chemical or radiation exposure. Current models-for:
predict ing exposure and risks are intended to make these predictions at the level of the total population and not at.the level of the individual:
worker: However, factors affecting susceptibility to exposure or.disease are known.to vaty from one individual to another -and may, therefore, -
significantly alter the health impacts of low-level exposures to some ‘individuals more than to others. The Health Effects research program is
conduct ing research to develop new molecular-based tools for health surveillance and biological dosimetry. A major emphasis. in this program is
on the determination of individual susceptibility. Research is also conducted to increase our. understanding, at the cellular and molecular
levels, of fundamental mechanisms.of the long-term health effects (e. g . cancer, \mmune system lnpalment etc. ) of expoaure to energy-related
luatel‘lals that will lnprove estiu\ates of rlsks .

An emphasis is placed on research that utilizes the unlque resources and tools developed in the Department s hunan genm and cellular and -
molecular biology programs. The human genome program, in addition to progress in the mapping and sequenclng of human ONA, has made numerous
scientific-and technologic advances that are having enormous scientific and commercia) impacts in research and. industry. The Health Effects

- research program will exploit advances made in the genome progran to facllltate thelr lntroductlon and use ln both baslc and applled research and

as part of the U.S. biotechnology lnfrastructure

Il A. Sumary Table: Heaith Effects - - . . . - I A SR
' R T e e . FY 1994 FY 1995 - FY-1996 =
Program‘ Activity - - - - ) Adjusted : Adjusted e * Request Schange
" Blological ReSearch.............c..iiuerueiennns s 3228 $ 31794 . % %250 - 106
' Radlologlcal and Chemical Physlcs. ..... 060000000 E 4,726 A 5,127 - k ,592 I D -4.535
o Total, Health Effects = S 4, ~$ 36,983 S8 36,921 .s_ 33 092 oL 8§ -3,829°
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Laboratory and Facility Funding Table:

11, 8. Health Effect
Y 1994 FY 1995
_ . Adjusted Estimate
Argonne Nationa) Lab (East) ..............: $ 410 $ 3,565
Brookhaven Natfonal Lab ..........ccevviennvinnnn 505 347
Inhalation Toxicology Research Institute ........ 6,996 6,408
Lab of Radiobiology and Envlronmental Health 1,305 - L
Lawrence Berkeley Lab ...........coviiiiiianaa, 2,811 2,802
Lawrence L ivermore Natlona] Lab .;,;...‘., ..... e 903 R 893
Los Alamos National Laboratory ................. % 1,497 1,784
0ak Ridge Institute for Science & Education 8500c 1,694 1,853 ¢
Oak .Ridge National Lab . H0000000G0000600 5,343 . 4,555
Pacific Norttwest Lab-., ...... 00000000¢100000 PO0G 3,655 3,975
ANV Other ......vvvvveneeranencsccaccsconnnnnnns 8,163 . - 9,532
. Total, Health Effects ‘ ¢ 36,93 . $ 3692
EESSSEERERs 2 SESESESEEEES
111. Actlvity Descrlptions (New BA in thousqnds of dol\ars) _
Program Activity . . FY 1994 FY 1995

Health Effects

Continuing research focused on reducing
the uncertainty in-current risk
estimation by increasing understanding
of the 1 mechanisms of
interactions between cells and

' radiation .

. Biological,késearch

. de
8 . —

FY 1996 I
-* Request ; $ Change
$ 3,825 $ 270
380 33
6,325 --83
705 -512 -
2,620 ~182
980 - 87
1,030 - ~754
1,015 -838
4,715 160
2,905 — -1,070
0;592 -940
$ 33,092 .. $ -3,829 -
SESKAESEEESS - SEESEsReEss
FY 1996

‘Cont inue analysis of interspeciés and -
interlaboratory lifetime carcinogenesis

studies to increase the utility of the
calctilated risk factors in the
estimatlon of human health risk.
Contlnue to focus on the acquisition

- and utilization of information on the -

" biological effects of environmentally

Sustained funding and oversight of the
radiation biology archive and analysis
of data from the dose-response
life-span studies. i

relevant doses of energy-related
radfation and chemicals and on the

mechanisms of carcinogenesis to reduce

. uncertainties in current risk
, estimatlon

Sustain funding and oversight of the
radiation biology ‘archive and cont inue
to enfér data from completed

mult ispecies llfetlme carcinogenesis -

. ‘.studies

- 421

“Complete majority of long-term - -
dose-response animal studies designed

" to.evaluate toxicity of enargy related

agents, .Continue development of -

. improved methods for extrapolating. .

résults of interspedies carcinogenesis:
studies to estimate human risk at low

. levels of exposure

s

i Complete the entry.of data from

multispecies lifetime carcinogenesis '
studies in the radiation biology-
- archive. C—



111. Health Effects (Cont'd): S

FY 1994

l_’rogljan Activity

Developed and emp loyed human cell
culture models for examining the
effects of low levels of chemicals and
radiation. Exposed individual human:
cells to precise and reproducible doses
and examined the influence of dose,
‘dose rate, and radiation quality on
cell viability, chromosomal

- aberrations, DNA repair, and. mutation.
induct ion.

Biological Research
{Cont‘d)

Cont inued studies. that compare cellular.

and molecular effects in rodents ,
exposed in the laboratory with observed
effects in humans (e.g., uranium miners
lung cancer).

Cont inued efforts to quantitate
individual differences in _
susceptibility to exogenous =~ -
energy-related agents and ldentify
early molecular markers of exposure and
. disease.. Completed studiés, in mice,.
- : * to examine the risk of heritable
# : mutations from radiation exposures,

‘especially cancer.

FY 1995

Utilize human cells and tissues to

‘determine the influence of dose, dose

rate, at the cellular and molecular

-. levels to improve ability to

extrapolate estimates of risk from

. studies using animals and animal, cel]s

to hunans

Expand the use of genetically.altered
mice to study the roles and effects of
specific genes in disease development,
Increase focus on
new molecular-based tools for health

surveillance and biological dosimetry.

Expand cellular and molecular studles . .

that examine the roles of specific .
genes, DNA repair; genetic
suscept ibi1ities and environmental

‘factors. (e.g. passive and active

cigarette smoke) in the induction of
lung cancer by radon.

422

FY 1996

reevrerrcoercccceaw —-——-

Fyp——

' De\éelop and use microbeam {rradiator at

Pacif jc Norttwest Laboratory as a
national resource for investigating the
interaction of radiation with :
lm‘i;vldual hunan cells or groups of
cells .

Expal\d research to mip spontaneous and :

“induced mutations in mice and identify.
-chromosomal regions in mice that are - -

highly homologous to-regions of human
chromosomes. . These mutants will be.
used, where possible, to characterize, -

.understand and, ultimately, to support

the mitigation of genetic and

. develomental disorders that afflict.
‘humans.

“Expand the use of genetically
altered mice, e.g. trarsgenic or
targeted mutant mice, ‘to study the

‘roles and effects of specific gehes or-

cancer development and dlsease
susceptlbles

Increase overall emphasls on the

-characterization of factors affecting
- individual susceptibility to exposure

or disease. --Continue research

investigating cellular and molecular
responses to damage of DNA. Continue
to isolate and characterize specific

. genes that are expressed in response to

Tow levels of exposure.to radiation or
chemicals and def ine the minimun
exposure ‘necessary for their induction.



1.
Progfn Activity

Biological Research
(Cont‘d)

Health Effects (Cont'd):

FY 1994

Expanded research aimed at
understanding the molecular and °
cellular mechanisms involved in
radon- induced lung cancer and
developing the related knowledge

“necessary to improve estimates of the

health risk associated with indoor
radon exposure.

Deve loped databpse for research at DOE
facilities or .supported by DOE that
involves human subjects. Organized
interagency and DOE-wide human subjects
research meet ings. - Cont inued
publication of human subjects research
newsletter. Continued biannual
meetings with DOE human subjects
worktng group. %

No activity.

No activity.

FY 985

Oevelop probes for the early detection .
" of radon-induced lung cancer-. in former

urantum miners.

Establish compliance and audit system
for research involving human subjects.
Develop-and implement procedures for
efficient update of human subjects
research database. Update human
subjects research:resource manual.
Organize regional educational meetings

* for DOE investigators and managers on

human subjects research issues. -
Continue publication of human subjects -
research newsletter. Continue biannual
meet ings with DOE_human subjects
working groups. )

No activtty.

subjects research database.

FY. 1996

——-—-----‘———--—0—----———_--——-—-’-------

Conltinue develoment of methods to

validate radiation doses recefved by
uranium miners as well as methods to )

- detect the development and
. susceptibility to lung cancer in these
miners.

Complete study designed to
develop a predictive method for
locating residences wtth unusually high
levels of radon. )

Cont inue 1|vplenentat|on of new system

to monitor and audit DOE research
fnvolving human subjects for compliance
with federal regulations: Update human
Continue
regional educational meetings for DOE
investigators and managers on human
subjects research issues. Continue

. publication of human subjects research

newsletter. Continue biannual meet ings
with DOE himan subjects working group.

. Organize interagency human subjects

research metlng

. Initiate efforts to exploit advances

made in the genome program by .
facilitating their fntroduction and use °
in both basic.and applied research with -

" a continued. emphasis on improved
" estimation of risk to individuals.

Initiate efforts to screen populations

v -for individuals with exposure-induced
~or, her{table conditions that may affect-

No 9cti,v|ty.' '

423

their suscept ibi ity to energy-related -
. nterlals

lnitiate research on the toxicity and

- the mechanisms of that toxicity of '

chemicals and radiations found in.DOE

" clean-up sites in support of the DOE's -

waste cleanup efforts



Program Activity

....................

Blolog|cal Research
(Cont'd)

Radiological.and
Chemical Physics

Hea Tth Effects (Cont d):

FY 1994

Funding in the amount of $484, 000 and

$17,000 has been transferred.to the
SBIR program and the STTR program,
respectively.

$ 32,257

Multi-disciplinary research to
elucidate and understand in detail
initial physical and chemical
interactions between biomolecules and
fonizing radiation and chemicals ’
proceetied at a reduced level. This

-research included measurement and .
calculation of inftial physical events -

such as lonizatfons and excitations.
Spatial and temporal distribution of
these species {n condensed phase were
investigated. These physical events
were then correlated with ensuing .
chemical events such as radical .
species. Information obtained from this
research was used to'enhance
understanding- of radiobiological
gffects at low doses.and dose rates.
Also, effects on biological systems
such as ¢cells and organs as a function

- of radiation quality were studied.

Computational and theoretical studies -
cont inued on the conformational and .

. structural changes in. biomolecules

produced by fonizing: radiation. A
correlation between these changes and "
ultimate biological effects was

invest igated.

FY 1995
Funding ln the amount of $621,000 and .
$31,000 has been transferred to the

SBIR program and the STTR program,
respectively

"~ $ 31,794

Research assocfiated with understanding
the structure of biomolecules such as
DNA and proteins and the structural
change under the influence of fonizing:

radiation will be enhanced. Emphasis

will be placed on determining the
relationship of these initial .
structural changes to the biological
activity. Phenomenological and

. mechanistic models for .

1nterpolating/extrapolatlng the
biological effects at-all levels of

- organization such as molecular,”

cellular, organ, etc., will be
emphasized. Study of spatial and

“temporal distribution of initial

physical species such as ‘ionizations
and excitations in biologically .-
relevant media will continue. These
studies will be further extended to
determine the distribution of chemical
species in the natural envlronment of
the cell. ;

~

A;74;,

FY 1996

L T ——

‘Funding in the amount of SGSO;OOO'an&

$49,000 has been transferred to the
SBIR program ‘and the .STTR program,
respecttvely

_'$ 32,500

'Investigation of basic physical ind

chemical processes initiated by
interaction of fonizing radiation with
matter will be phased out, as will
tesearch on characterization of the
spatial and temporal distributions of

‘'various radiation induced physical and

chemical species. Understanding of the
structure of biomolecules such as DNA,
proteins, and the structural change .
under the.influence of radiation will

-be investigated. Application of basic

physical and chemical process
information will be used for the
deve lopment of biophysical. and
biochemical models for use in
quantifying radiation risk.



[11. Health Effects (Cont'd):

Program Act ivity. " RN ]
‘Radiological and- Fundamental mechanlsms involved in
Chemical Physics energy transfer processes in

(Cont 'd) . biomolecules were- investigated to

provide a clear identification of
various energy transfer pathways. The
effect of these various energy transfer
pathways on the resulting changes in-
biomolecules -and model 1iquids were
investigated. These studies coupled
with description of initial physical
"and chemical events should provide a -
. sound scientific basis for relating
initial damage to the ultimate health
.effects such as cancer.

Funding ih the amount of $71,000: and
$2,000 has been transferred to the SBIR

program and the STTR program,
respectively.
$4,726
Health Effects
3 36,983

Frages T Friggs

-Research on fundamental energy transfer Energy transfer pathways and mechanisms
‘mechanisms and pathways -in-biomolecules ' of energy transfer -in model - :

will continue in order to study the - . biomolecules wilT bé phased out.
changes "in the biological effects at _ . L

the cellular and molecular level. When’

coupled with the results of basic

research on the primary physical

" mechanisms of radiation interaction - .

with biological systems,’ these studies
will provide a firmer basis for,
relating initial damage processes to-

the resultant biological effects. o B i

Funding in the amount of $102,000 and.  Funding in the amount of $12,000 and -
. $5,000 has been budgeted for the SBIR-  $1,000 has been budgeted for the SBIR..

. program and- the STTR program, . program and the STTR program.
. . respectively. . respectively
$sa27 . "$se2.
s 36,921 " $ 33,092

' 425



" DEPARTMENT OF EHERGY .
FY 1996 CONGRESS JONAL.- BUDGET REQUEST
ENERGY . SUPPLY, RESEARCH AND OEVELOPMENT
(dollars in thousands)

KEY ACTIVITY SUMMARY
- BIOLOGICAL AND ENVIRONMENTAL RESEARCH -

I. Preface: General Life Sciences -

7 The General Life Sciences research subprogram has two ma,jor ‘goals: (1) to develop fundamental biological informat fon and technologies that can be
applied in studies .of energy-relited health effects and (2) to develop and utilize unique DOE resources and facilities in support of Oepartlnental
and natjonal goals in the areas of biotechnology and biomedical science, energy use and production, and waste clzanup. . These goals are
accomplished through an interdisciplinary program of high-quality, basic and applied, peer-reviewed research and techno]ogy ‘develgpment..

Research is conducted in the areas of molecular and cellular biology. the human genome, and structural biology,

General Life Sciences research is closely integrated with the Health Effects research program through its support of molecular- and cellular
biology research to identify and characterize genes involved in the repair of damage to DNA and to ‘understand mechanisms that control the cell
cycle. This information is useful in efforts to estimate individual human health risk from radiation.or chemical exposure by helping to idéntify .
biological factors that determine an. individual's responsiveness and susceptibility to these agents.” This information is also important in’ :
research to-understand fundamental .mechanisms of Tong-term health effects such as the development of cancer. - Technology-developed-in this -
program,- such as that used to detect and identify altered chromosomes commonly found in individuals .exposed to toxicants, who have cancer, or one
of several different genetic diseases, is also being used in support of the Health Effects’ research program and is being. transferred to the
broader research, medical, and commercial biotechnology communities. .,

The General Life Sciences research program also supports the development and application.of new technologies for mapping and sequencing the
entire human genome; i.e., the DNA found -in a typical human cell. In addition to the fundamental information-provided by this research in
support of the Health Effects research program, the technologies, databases, and biological resources being developed by the human genome project
will have and are having an enormous impact on a wide variety of biotechnology-related industries and research including medicine and health

-.care, agriculture, energy production, waste control, and environmental clean-up. An important new research program-that was possible. as.a result
of technological developments in-the human genome progr‘am is the microbial genome program to characterize the genomes and proteins of
environmentally.and industrially important.microorganisms. ‘This program will develop ONA sequence .and mapping information in microbes with
significance for energy production, environmental bioremediation, and industrial applications and has great potential to have a substantial
economic impact.

Another unique aspect of the General Life Sciences program is its development and support of DOE nationa) user facilities for the determination
of biological structure. Current and developing structural biology user facilities at DOE .laboratories are increasingly important in the
national effort to elucidate the structure of key biological molecules and to relate their molecular structure to their function. Such an
undeTstanding is critical to advancing the biotechnology missions of.the Departmept in applications ranging from energy production from biomass
to environmental remediattion to iwproving human health through design and production of ‘designer drugs’: with much greater effectiveness or
specificity of action. DOE has a special responsibility in structural.biology for providing the national scientific comunity with cutting edge
facilities, such as synchrotrons and neutron beam sources needed to conduct structure/function nesearch.. The recently completed 1-2 GeV Advanced
Light Source (ALS) and. the new Synchrotron Radiation Source at ANL will provide: unique capabilities for structural biology experiments in
addition to those already supported by DOE. Funding is requested in support of the operation of user stations for structural biology at these
facilities and to ensure the training of a ney generation of biologists in this rapidly evolving field.

A continuing and ‘expanding thrust that links structural biology and human genome research is the emphasis in Bioinformation Infrastructure, to be
developed in FY 1995, that addresses the need to support the life sciences with informatfon databases related to the'structure and sequence of -
biological mdlecules.. - Structural biology and genome research create vast amounts of information and require analytical resources that are
unique, including new computer software, approaches to solving complex problems, and interconnected data resources, tlo provide crucial bridges

426,



General Life Sciences (Cant'd)

across the research areas for thé efficient prediction of the éérucfare and function of blological-molecules;“
will be expanded in FY.1996 -through the development of a computational biology program..
link research results from these and other research programs through the use of computer science and information technology.

| 2
Y

dne aspect'of thls.lnfraatructdre -’
This program will cut across several BER programs and -
A key goal for the

S computational biology program is to provide the basic understanding and infrastructure needed to predict the functions of biological nolecules
Predicting the functions of biological molecules will assist in the application of biotechnology to diverse areas of national need

11.

Aes Lab ....ivueininnennnnnn. SUOUL R PO 237
Argonne National Lab (East) ...a........; ........ 5,327
- Brookhaven National Lab .......... ... veevvenennn 9,012
.- Lab of Radiobiology and Environmental Health 1,553
Lawrence Berkeley Lab ,.........ccoviieniievenens 12,906 *
Lawrence Livermore Natlonat tab .......iiiienn, 11,515
Los Alamos National Laboratory ...............0ie 14,475
Oak Ridge Institute foi Science & Educatlon ..... 1,339
Oak Ridge Nationa] (1Y R00G0D000G o 7,985,
Pacific Northwest Lab .............c.cccvivvnnennss 1,135
Stanford Synchrotron Radiation’ Lab 16000000000008 - 882
Al Other ....... Nasseesassanaccncianns S0 eEaABan, ) 31,286
97,752 -

A.

Y

Summary Table: General Life Sciences

- FY 1994

"Program Activlty Adjusted

Structural Biology.......... Lirerraceaseees ceeess o $ 17,366
‘Molecular Biology...... NS000000000008a0H000B00008 ' 12,705
Cellular Biology...cceveeeeeen A000BBAa080p008000C ; 6,466
Genome........... 500000000 0000000600 500000000300 61,215
N v T dvccccrcaa=

Total, General Life Sciences . - - $ . 97.752 .
3 p - [ Apzsass===an

~

Laboratory and Facility Funding Table Generai'tlfo'Sciences

‘Total, General Life Sciences I

427

FY 1996

FY 1995
Adjusted . Request $ Change
$ 19,245 $ 22,357 $ 3,112
12,949 13,080 131
7.526 8,165 639
69.174 70.045 871
$ 108,894 : § 113,647 $ 4,753
EERERSIRRIID ’8===='-I"’ * BRSO YIC R
$ 269 A 269 - . 0..

. 4,831 ' 5,472 641
9,394 8,997 . -397
1,215 . 560 -655
14,000 14,770, 770
11,763 - 11,873. 110
13,802 ~ 13,439 -363
1,327 1,296 - -31
7,964 . . . 71,634 - -330
1,331 - - 1,261 '~70

1,247 - 1,650 403 -

. 41,78y 46,426 . 4,675 .
$- 108,894 L $ 113,647 i | 4,753

E=X=IITI=T



111,
Program Activity

P e e L T T

General Life
Sciences .

Structural Biology

_on important macromolecules.

Activity DesCrlptions;.(Neu'ul in thousands of dollars)~

FY 1994

Cont inued to’ support user stations for
structural biology at major DOE
facilities such as National Sychrotron
Light Source, Stanford Synchrotron
Radiation Laboratory, and High Flux
Beam Reactor. Provided some funds for
staffing user-stations for x-ray
microscopy at the ALS at LBL; these

microscopes came on line at the end of .
FY 1994,

’

Supported initial staffing for user

service.groups for x-ray-

crystallography and spectrescopy at the

- GeV and x-ray crystallography at the

ALS Synchrotron Radiation Source at
ANL. Continued research on -new detector
concepts to enable full utilization of
new generation of ~1ight sources.

Maintained structural biology research -
Cont inued
to focus on fine structure of chromatin
and expanded study of structures of
membranes. Developed interdisciplinary
centers .which combine structural

- biology, chemistry, computational .

sciences, and molecular biology for

. cutting edge research in biotechnology
- making use of particularly strong

opportunities offered by DOE
laboratories for development of such
centers. .

~and. environmental science.

FY 1995

-----------------------—---------- -----

Cont inue to support operat ion of
beamlines for structural biology at DOE
national facilities. Begin operation
of new beamline for spectroscopy at the
ALS at LBL and new multipurpose
beamline at SSRL, both of which should
be ready for 1n1t|al testing durlng f
FY 1995,

Cont inue research’ into instrumentat ion

.-and techniques for utilization of the

Synchrotron Radiation Source at ANL.
Support staffing of a Macromolecular _
Structural Database to maintain it
fully current -with flow of - submitted
structures

Cont inue research into relationship of
structure and -function of biologically
important macromolecules. Emphasize
application. of multiple disciplines.to
solution of problems in biotechnology
Seek new
insight into design of structures to
perform desired functions, such as.
enzymes modified to synthesize or
consume a specific compound (for
example, to detoxify a hazardous .
waste).

878

" important macromolecules.

Continue to stipport operation of
beamlines’ for- structural biology at DOE
national facilities.. Continue .
operation of new. beamlines for

spectroscopy and crystallography at the

Advanced Light Sourte at LBL and the
new mult-ipurpose beamline at SSRL.

Initiate operation of Structural

Biology Center at the Synchrotron
Radiation Source at ANL. Continue
support of.Macraomolecular Structure -

. Database jolntly wlth other federal

agencies.

_Continue research into relationship of

structure and function of biologically

Apply .
multiple disciplines to solution of -

.problems in biotechnology and

environmental sGience. Seek new

. insight into structure-function

relationships; 'such as enzymes modif ied
to enhance bjoremediation (for example.

‘to detoxlfy a hazardous waste).



I,

Program Activity

'Structurai Biology
(Cont'd) -

General Life Sciences (Cont'd):

"FY 1994

Continued to design at these centers
new classes of novel biomolecular ’
structures for use in diagnostic and.
therapeutic applications, and in
research that relates function to.
molecular structure. Supported the
Protein Databank at BNL, an
international resource containing three
dimensional coordinates of biological
macromo lecu les

’

No activity.

No activity. -

“No activity.

$ i7,366°

FY 1995

---------------------------------------

Expand- new studies emp loy ing

- computational approaches to predict

protein 'structures. .

No activity.

No activity. "

FY 1996.

‘ Expand new studies empioying

computational approaches -to predict
protein, structures. .

Initiate computational biology program.
Facilitate development of data .
resources that will permit )linkage and °
integrated analysis of genomic, DNA
sequence, and structural biology data:
Foster development of computer software
and approaches to solving complex
problems that can be used to generate,
store, and analyze structural biology
data.

. Together with thevgenome program,

" ensure that DNA sequence data and

“No activity.

$19,245. .

429

genomic data are . in powerful

" data structures that will enable -
..-different data resources.to be

interconnected for analysis and

.subsequent prediction of molecular
- function.

Implement basic
computational biology research into
powerful and user- friendly tools. for
data analysis ‘

Ensure interaction of BER programs nith :
other agencies on the coordinated :
development. of biological information
resources. .

$ 22,357



lI1. General Life Sciences (cbnt'd):

Program Activity ‘ FY 1994 - . FY 1995 C . A FY 1996

Malecular Biology Continued efforts to map, clone, and ~ Utilize isolated human, animal, and Begin to use |solated human and &nimal
characterize human DNA repair genes and microbial genes involved in DNA repair DNA repair genes and enzymes to assess

" other genes involved in response to to increase understanding of the role variability in repair among human '
radiation and chemical insult. . of DNA repair in protecting organisms populations. Expand the number of
Identified DNA sequences governing the - from the effects of. exposure to low genes examined in research using
: expression of DNA répair genes and levels of toxicants. l_nithte research genetically altered mice to

determine their chromosomal . ) using genetically altered mice to characterize the role of DNA repair
organization in the context of : characterize the role of DNA repair. ~ genes ‘in development and suscept ibility
chromosome fine structure being . * genes in developnent and susceptlbillty to disease. Expand efforts to
estabHahed by the Human Genome to disease. A L characterize mechanisms regulating ONA
Program. Used small fragments of DllAs . - ..~ repair to determine the association
representing repair genes to isolate . - . - ' .+ . between deficiencies in DNA repair and .
and study:the repair enzymes, their o ) _'-lncreased health risk
interactions, and the. pathways that 2 . )

determine how DNA damage is fixed or
repaired. Determined whether elevated
expression of certain repair genes can .
protect cells against radiation injury.
" Began examining the degree of ’
4ntragenomic heterogeneity of repair in
humans and determine how this is .
mediated by specific genes. Utilized
new technologies to develop assays for
" détect ing: chromosomal changes
.associated with specific genes (e.g.,
caricer-caus ing genes or tumor
. suppressor genes). .,

" Used the‘proteins {déntified in the;e " Initiate reseafch'to understand . Continue research to understand ‘-

studies to develop markers -for exposure fundamental mechanisims controlling the fundamental mechanisms controlling the
" and increased sensitivity to ONA - cell cycle that. regulates nomal .  cell cycle and alterations in those
damaging agents. Continued studies “growth. _Initiate efforts to transfer - mechanisms that occur ‘during the - .
that develop molecular probes ard use information on ONA repair to studies’ . development of cancer. Expand effofts-
" cliromosomal painting techniques to. . aimed at understanding individual to transfer Information on DNA repair
~ detect chromosome damage, in order,to susceptibility to energy related <. . to studies aimed at understanding
- develop more sensitive biological materials. Continue efforts to . individual susceptibility to energy
. markers of exposure and dose for use in characterize mechanisms regulating DNA " related materials.
human epidemiological studies. - repair to determine the association - .

between deficiencies in DNA repair and :
lncreased health risk. : . R BV



11 I.
Program Activity -

Molecular Biology -
(Cont!d)

Cellular Biology

General’ I.ife Sciences (Cont'd)

FY 1994

Further developed ‘the technique .of

. chromosome painting, the use of

f luorescent-tagged probes which
hybridize to specific regions of a
chromosome's DNA, for use in detecting
chromosome damage

Developed new research using technblogy

developed in the genome program, to
efficiently characterize-the
fundamental biology and genetics of

industrially important microorganisms.

$ 12,705
Continped study of tissuwe and

_organ-specific cytogenetic responSes

’ .Developed methods for - integration of

both DNA-clone gene libraries and
protein databasés to provide a means
for identifying expressed genes and

. gene products that. appear in response

to genetic stress (é.g., radiation or

.chemical exposure) and quantify cell

responses to the stress. It is -
important to determine what stress
proteins do, ‘how they aré regiilated,
and the exposure levels necessary for

- their induction.

“No activity. -

applications.

Continue the development and use of
chromosomé painting probes and -
methodo logies for use in the detect ion
and- characterizat fon of chromosomal
damage

lnitiate research to study the genomes
and-specific proteins of industrially.
important microorganisms and to =~ -
characterize fundamental’ aspects -of
their biology that have . ihdustrial

N 2

8 12,949

: Continue the development and use of new

cytogenetic tectmologies, e.g.,
chromosome painting, to detect and -

_ characterize: chromosome damage

.lsolate and characterize genes “that

regulate cell proliferation -and begin _'

.examining alterations in those genes -
‘that occur during carcinogenesis.
Isolate and characterize the specific
genes -induced at low levels of exposure.

to radiation or chemicals and define -

- the minimum exposure. necessary for
‘their induction . N

No activ'ity." ‘

. biomolecules.’

FY 1996

. Begin to automaté the use of chromosome._

painting probes and methodologies for
" detection and characterization of

_chromosoma 1 damage in. large
. populations

Continue research to study the genomes
and specific proteins of industrially .
important microorganisms and to - -

characterize- fundamenta) aspects of '
" their biology that have industrial

applications
, $ 13,080
Conplete the development of cytogenetic

- technologies, e.g., chromosoae

painting‘ .

Complete studies of genes that regulate
cell proliferation and that are induced
at low levels of exposure to radiation
or chemicals L A

Initiate studies to develop an’
understanding of how molecular
structyre determines the function of
Focus efforts on the’
redesign of microbial enzymes with an

. emphasis of ‘enzymes having: specificityA

. for contaminants of importance to the
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Program Activltyl

Cellular Blology
(Cont'd)‘“_

Genome

- efforts to address ethical,

General Life Sciences (Cont d):

R 1994 B

No activity.

:‘,s 6,465

- Maintained FY 1993 level of mapping and

sequencing of genetically active and-
other selected regions of the genome,
in order to provide new mapping
landmarks. . Finished constructing
physical maps of the chromosomally
aligned DNA clones of several . '
chromosomes. Expanded physical mapp1ng
activities. ‘Improved data analysis:
algorithms and data retrieval software
for mapping and sequencing data.
Supported improvement of the Human
Genome Database for chromosome mapping

~information with facile interface to
sequence and other biological

databases. -Improved automated and

‘robot ized manipilations required to.

increase the efficiency and reduce .the
cost of .DNA c¢loning, mapping, and
sequencing. Encouraged national
laboratory-private sector interactions
and- technology transfer. Continued
legal, and
social issues and emphasize educational
actlvlty .

- address ‘ethical,
" issues and emphaslze educational

FY 1985

B L L R e e T

No activity.

L

FY 1996

Begin to~dé§elop and exploit advances
made in the Department‘s genome,-

‘structural biology, and computational
‘biology programs with an emphasis.on -.

transfer of knowledge and technology to
both research and ‘commercial )

"~ applications and in support of u.s.

s 7. 526

Maintain FY 1994 level of -chroinosome
mapping and development of improved:
resources for mapping and sequencing.
Enhance completed chromosomal maps with
more detailed features.in preparation
for DNA sequencing.
sequencing by progressive systems
integration, from automated sample

- preparatjon to.interpretation of DNA -

sequence data.- Provide essential
improvements in" supporting database

. services and interpretative algorithms.

Ref ine correlations-of functionally
similar-human and mouse-chromosoma

" reglons, supporting future use of the

mouse mode) to aid interpretation of
human sequence. Encourage national
laboratory-private sector interactions
and technology transfer. . Continue’ to
legal and social

actlvities

Begin large scale:

. . sequence data.
. sequencing methodologies into "

" transfer:
"legal and social issues and emphasize

biotechnology lnfrastructure

$ 8.165

" Maintain FY 1995 level of chromosome
. mapping and development of improved .

resources for mapping and sequencing.
Develop more high resolution.

. chiromosomal maps in preparation for DNA .

sequencing.. Put more emphasis on scale
sequencing by progressive systems '

. integration, from automated sample

preparation to interpretation of DNA
Bring revolutionary

proof -of -concept . trials. ~Improve -
support of database services’ and

" . development of. interpretative
~algorithms. Refine correlations of
* - functionally similar human and mouse

chromosomal regions. Encourage and
facilitate national laboratory private
sector interactions and technology -
Continue td address ethical;

edlcational activities, Interact on a

" - broader scale with other programs

32

within and outside of -ER. Maintain
Jjoint planning and coordination of
research with National Institutes of
Health and further develop and sponsor

. Joint research initfatives.



111. General Life Sciences (Cont'd): ,
Program Activity - 'FV 1994 - . S " FY 1995 , o ‘ . FY 1996 -

Genome -(Cont‘d) - ‘ Funding in the'ambunt of $1,482,000 and ~Fundfng'lm,the‘amount of $2,149,000 and Fundlng in the amount of $2, 273 000 and’

$48,000 has been. transferred to the $107,000 has been budgeted for the SBIR $170,000 has been budgeted for the SBIR
_.SBIR program and the STTR program . program and the STTIR’ program . . program and the STIR program,
respectively respect|vely , : respectlvely )
$e1,215. .- . sesame : 8 70,045
General Life _ . . , = o _ . .
Sciences . - o _ ‘$97,752 . ‘ © $ 108,894 B oo R 1 113 647 ‘ )
g
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o " DEPARTMENT. OF ENERGY.
FY 1995 COMNGRESS [ONAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOPHMENT
(dollaps in thousands)

KEY ACTIVITY SUMMARY
BIOLOGICAL AND ENVIRONMENTAL RESEARCH
I. Preface: Medical Applications

This research program, mandated initially by the Atomic Energy Act of 1946 to. promote the use of radioactive materials and radlation for medical
applications, has provided the scientific and technological foundation for the establishment of Nuclear Madicine as a major clinical specialty.
Research in radioisotope production, radiopharmaceutical chemistry, radioisotope  imaging fnstrumentation together with investigation of a broad
range of diagnostic and therapeutic applications not only demonstrated and validated advaneed diagriostic and therapeutic capability but also led
to the establishment of a vital radionuclide production, radiopharmaceutical development, and radionuclide instrumentation industry. Technology
developed under this program provides-a non-invasive capability for detection and localization of small lesions, for quantitative measurement of
dynamic organ function, and for selective radioisotope and radiation therapy of cancer and has achieVed a reduqtion in medical costs through, for
example, avoidance of unnecessary surgery. . , .

In recent years, the medical applications program has been refomulated to address a broad range of clinical research requirements. The current -
. program includes six major areas: (1) research to develop new radioisotopes, (2) development and application qf new radicpharmaceuticals, (3) .

instrumentation, (4) clinical feasibility, (5) exploration of new radiaticn therapy modalities, with emphasis on Boron Neutron Capture Therapy.

and (6) molecular nuc lear medicine to bring and apply molecular biology advances to address research needs -in nuclear medicine. A new biomedical

science and technology initiative is planned for FY 1996 in partnership with the Office of Economic Competitiveness of the Department of Energy's

Office of Defense Programs: .

The radioisotope and radiopharmaceut ical chemistry research program develops and evaluates new radioisotopes and Jlabeled compounds for
invest igat ing .normal and diseased organ function and thus enhancing diagnosis and therapy. The instrumentation program develops improved’
measurement imaging technology to achieve higher spatial resolution and more accurate quantitation of organ physiology. The clinical feasibility..
effort extends the basic findings from the research laboratory toward the initial investigation of their applicabjlity in human patients.
Radiation therapy research explores the application of new radioactive materials and radiation technology as potential radiation therapy
methodologies. Molecular nuclear medicine research will include investigations of radiolabeled molecular probes for neurotransmitter and
neuroreceptor studies, while exploiting new molecular biology approaches for labeling and investigating biological function. .

The DOE program in molecular nulcear medicine .is directed toward development of advanced nuclear mediclne techno logy and initial exploration of
its medical appliicability. . It compliments the National Institutes of Health (NIH) research programs which are'more strongly clinical and disease

oriented. Advanced procedures and technologies developed under the DOE program become the province of the NIH when .larger scale phase 11
clinical trials are narranted

The long range goal of the advanced biomedical science and technology - initiative is to develop and facilitate the application and transfer of
advanced highly efficient medical technologies.and scientific advancements to cost-effective clinical applications for commercialization. This

" {nitiative is in response to the need within the United States for a more efficient and cost-effective health care system coupled with the-aim of
‘harnessing some of the unique scientific and technological capabilities that have been developed within the defense and non-defense scientific
communities to accomplish that end and to address the mission needs of the Biological and Environmental Research program -of the Office of Energy
Research and the Economic Compet itiveness Program of the Office of Defense Programs. . e DOE national laboratories and off-site grantees offer
many -multidisciplinary tesearch and development competencies. including biological, medical chemical, and physics research; computational and
mate;;al s::’iences dand engineering. - Collaborative opportunities with the Advanced Research Projects Agency (ARPA) of the Department of Defense
are being discussed.. ! ’

lradi.tionally. technology develoment'and research have been sponsored by DOE Defense Programs and .Department of Def_ense programs to meet
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Hedical Applications (Cont d)

specific missions nhile other research has been supported by non -defense programs and agencies under the- aegis of qulte different progra- '

I

. missions. It s the potential blending of various communities.that holds great promise of making tremendous contributions to the development of
new and highly innovative medical technologies of the future. This can only be accomplished by commercialization through u.s. Industry.
therefore, technology transfer to the private sector is the important ‘final. stage of this endeavor.

A. Summary Table: Medical Applications’

o FY 1994 . FY 1995 - " FY 1996
. Program Activity Adjusted Adjusted Request $ Change
- Radioisotope Development.....:....,..... e $ 3,113 $ 1,638 $  —1;25 s$ | -382
Radiopharmaceuticals...... R R 000ER0B0060 BR006E 12,216 13,227 10,598 -2,629
Instrumentation....... eeegececcesacesscsnacnnnn . 3,519 5,196 6,516 1,320
Clinical Feasibflity... ...............- P R 2,848 2,191 2,122 -69
Boron Neutron Capture Therapy j y 8,915 9,777 8,461 -316
" Molecular Nuclear Medicine............... ... ... 3,015 5,003 5,947 . 944
Advanced Biomedical Science and Techhology ....... : 0 0 . 3,000 3,000
Power: Burst Facility.........veeiieeennnnnene l00c 1,555 1,100 . 0 -1,100
COngressionaily Directed Projects......., ...... yoh 14,695 10,000 0 ~10,000
Total, Medical Applications $ . 49,876 $ 48,132 - $ 38,900 $ -9,232
. SFEmwRuSTNEN gs.ﬂllﬂ:.:ﬂ EZTANNUVV/RE ..“‘.--...
B. Laborntory and Facility Funding iable: Medical Applications ’
;Brookhaven National iab‘.::.......,...;:: ...... .. 8, 946 -9.260‘ lO.ZGf 1,007
Idaho National Engineering lab ............ B00000 4,860 2,480 1,500 . -980
Lawrence Berkeley Lab ..........ccceiiieeennnnn. 2,679 2,392 - 2,404 12
Los Alamos National Laboratory ....,....ccccccee.e 701 749 - 744 -5
Oak Ridge Institute for Science & Education ..... ‘408 314 - 317 3
Oak Ridge National Lab ..... 3000 00 6A80800000000008 ‘ 1,171 - 1,4n 1,132 =39
A]l 4 4171 P 5R60000600000000000000a3a880 GRa A= aaA e 31,11 - 31,766 22,536 -9.230
Total, Medical Applications $ 49,876 $ 48,132 s - 38,900 $  -9,232
= . - ==szazzas=ss EIxE=ag==S=Ts 'a====:h=====
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¢ eew PR e e &5 e e mmwe~ ecamcssssicccccccssscreecceccssssscessss ., eeeccacccccccea vemcan

1. Actlvlty Dcscrlpt!ons. (nen 8A In thousands of dollars) 5 _ gy o .
Program Activity . - FY 1994 S RN 1998 o - FY 1996

Ntecal Applicat fons: ; o o ' © o ' g ' .“". .
. Radioisotope : Cont inued Umprovements in yield, - Efforts in'radloisotopeo processing, Efforts.ln,optimlzlné target design,

Development T radiopurity, and separation chemistry targetry and target chemistry will . radioisotope processing, purification
For selected isotopes including continue to improve the purity, yield ." and generator development for medically
technet ium-99m and scandium-47, . and specific activity of radioisotopes usefu) radioisotopes will continue.

- copper-67, yttrium-90, and. , . .for medical applications. Emphasis New target chemistry and research will
samar fum-153m for use in " " will be placed oit radionuclide. .- focus on high current machines.
. radiommunotherapy. Research on generators which can be made readily .Emphasis will be placed on new
.biomedical generator systems continued available for on-site storage and radioisotope generators. for on- site
" to inerease yield and purity. production of radioisotopes for . storage, separation, and availability
Rhenium-188 and Indium-191m generators clinical.use. The accelerator, reactor of.radioisotopes for medical use in a
was provided to collaborators for and generator produced radioisotopes . clinical setting. .
evaluations, Project definition phase including technetium-99m, rhenium-188,
studies for a National Biomedical copper-67, samarium-153, and yttrium-90 .
Tracer Facility were initiated. will be explored and evaluated for ,

radiolabeling of immunoconjugates, .
monoo lonat ant ibodies-and molecular
probes. Project definition studies for
a National Biomedical lracer Facility °
will contlnue .

,$ 3,113 4=, ~$ 1,638 - S 81,25

Radiopharmaceuticals Emphasized development of labeled Radlolabe]lng of biologically actlve " New organic synthesls and genetic
. compounds .which will enable the study molecules including pharmaceuticals, .engineering approaches will. be pursued
- of fundamenta) metabolic and . ~ ‘'monoclonal antibodies against tumor - to develop molecular probes of high and
physiological processes in both normal associated antigens, and the drugs of selective target spec¢ificity. .
and disease states. These include substance abuse will receive continued Radiolabeling of new medicinal agents
radiolabeled monoclonal antibodies for emphasis in radiopharmaceutical ’ and the agents of substance abuse will
both diagnosis and therapy and specific development for metabolic, diagnostic continue to receive emphasis. The new
. 1igands for neyroreceptor populations and therapy studies. Design and. . radiolabeled agents will be studied for
known to be altered in various disease synthesis of radioactively labeled - diagnosis and therapy with special '
"states. Rapid, automated chemical . medicinal compounds, more commonly- focus on heart, brain, and cancer
synthesis procedures were developed to. known as radiopharmaceuticals, .will be targeting. New radiopharmaceutical
label monoclonal antibodies with continued to improve target - . advances will. be applied to study the
short-1ived positron emitting isotopes selectivity, specificity and ~ - . bidchemical targets, chemical
for early detection of tumors. localization properties in order to " metabolism, and radiopharmaceutical
Research on the mechanisms of toxicity study the concentration of “continyation at the target site for
of drugs of abuse and to assess the radiopharmaceut icals in body organs by -effective diagnosis—and improved .
metabolic and neurachemical changes’ imaging with sensitive radiation * therapy. Radiopharmaceutical research,
associated with drug addiction and detectors. The radiopharmaceutical in addition to the studies of cancer
withdrawal was continued using a research will emphasize studies of _ detection and treatment, and brain and
" variety of positron tabeled drug - _ "-cancer detection and treatment, brain heart metabolism, will also contribute



lll;
Program Activlty

ceccccardcccccv e

Radiopharmaceuticals -

(Cont'd)

lnstrumentatloh

" systems

Ned(caT Appllcatlons (Cont‘d):

FY 1994 ‘

cbmpounds and neurotransmittersl

~ Copper-67 labeled porphyrin compounds

were developed to detect cancer cells
in sputum samplés from patients with
early stage lung cancer. .These

-compounds were also evaluated for

therapy.

$ 12,216

Emphasis was placed on application of
medical imaging technology to-the study
of disease states at the molecular
level.
high sensitivity, -and high speed
Positron Emission Tomography (PET)
systems z;s cont inued with two new
nder. development. New °
scintillation crystals such as lead
sulfate and cerium doped rare earth
compounds was evaluated.

sensitivity was initiated.
instrumentation for true
three-dimensional (3-D) PET imaging was
completed and evaluations started.
image reconstruction algorithms- for 3-D
representation were completed as well
as algorithms for quantitative
volumetric calculations of metabolic
processes. - A synchrotron- based x-ray
computed tomography facility to image
tumors and atherosclerotic plaques in-
the major arteries of the head and ‘neck
was developed

Design of

. $3.519

Oevelopment of high resolution,

SPECT imaging‘
- is widely utilized in clinical .
‘applications. and development of’ systems
“with improved resolution and

New -

FY. 1995 °

S S IO AR, el

"and heart metabolism, and will also

contribute to the diagnosis and -therapy -
of .other organs disfupction such as

- cardiopulmonary disease and- mEntal
.disorders. ' :

$ 13,227 .

‘Research will be maintained sn-

development of high resolution, ]
functional imaging systems to enable
non-invasive study of. both normal and

. abnormal ‘physiology and metabolism at

the molecular. level.  Emphasis will be
placed on quantitative measurement of

--neurotransmitter, neuroreceptor and

reuptake sites as related to diagnosis
and therapy of brain disease.

Evaluation of a three dimensiondl PET .°

system for pediatric brain studies will -
be completed. New cordepts for PET
detector systems with substantial.
improvements in'spatial and temporal
resolution will be evaluated. Advanced
image .reconstruction algorithms which
improve spatial resolution and minimize
artifacts will be developed.

_Development of instrumentation for

-application of synchrotron x-rays to’
coronary studies, computed tomography

~and radjotherapy will be enhanced.

$ 5,196
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. very low electronic noise.

FY 1996

chcctccccccccccncccccrcccrertcceraae o=

to the dlagnosls and therapy of other ,
-organs. ° .

$ 10,598
New iechnology for fabricating

_photodiode detector arrays will be used .

to assemble PET detector modu les uith
-The
technology will be transferred to a
U.S. mahufacturer. To overcome. the -

.Jimitation of existing scintillation

detectors for PET, a systematic search

“of promising crystals will be made in

collaboration with theoreticians to
guide the search. Substantial .
lmprovements in ‘spatial resolution and -.
sensitivity are anticipated. High

‘resolution PET systems will be used to

identify arid quantify measure specific
receptor sites inthe brain for -
neurological studies.

s 6;Sl§:



Program Activity

g CllnjcaliFeaslbl]ity'

Boron Neutron
Capture Therapy

Medical Applicatlons (Cont 'd): -

FY 1994

Contlnued'neurologlcal studies at.
national laboratories and university

medical centers to define the molecular.

basis of.psychiatric disorders using
quant itative PET studies of :
neuroreceptor sites. Ini{iated
clinical studies with tin-117m
Diethylene Tetra-amine Penta-acetic

'Actd (OPTA), a chelating agent for

palliative treatment of bone-pain in
breast and prostate cancer patients.

szm

Phase | clinical tests of
boronophenylalanine (BPA) continued and
tests of boron sulfhydryl (BSH) were
initiated. Research on a variety of

“boron compounds with- improved

‘localization in tumor tissue continued

 Accelerator neutron sources were
‘evaluated as a more practical,

cheaper
alternative to fission reactors. .

1}

FY 1995

Positron»emission tomography uiﬁl oe'
exploited for neuroreceptor/transmitter
studies of-brain function involving

- dopanine and serotonin in psychjatric

disorders. Evaluation of the ...
tungsten-188/ rhenium-188 generator for
.immunoconjugate radiolabeling to target

tumors and the tin-117m OTPA pallfative °

treatment of bone pain’ in breast and

- prostate cancer patients. uill be.-

continued

e

82191

Emphasis uill be placed on the

development of new boron containing

. compounds . including: porophyrins,

nucleosides, 1iposomes. and monoclonal
antibodies, .with improved
biodistribution and pharmacok inet ic
properties. Reactor neutron facilities

.for animal and human patient studies

will be upgraded. = Development of
accelerator neutron sources will be
continued. ‘Initial clinical studies of
boronophenyialanine toxicology will
continue and studies of efficacy in. -
treatment of glioma multiforma will be
planned. This will be a combined phase
I ard II clinical trial that involves
both the drug and neutron radlatlon

438

FY 1996

~The radioisotoper radiopharmaceut ical, -

and monoc lonal .ant ibody agents with .-
promising preliminary biological"

.resu1ts- thiough animal screening data

will be further develo
clinical potential in
technology.transfern

d- to study the
umans and for

) 4

32122

A strong euphasis wlll be placed on
" conduct ing human clinical trials, .
_closely coordinated with the Faod and
Drug Administration, to demonstrate ' .
.application-to the treatment of brain:

tumors, such as glioblastoma and
melanoma,’

using the Massachusetts Institute of.
Technology reactor, ‘and the fructose ..
derivative of this compound will enter

- Phase II trials at the upgraded

Brookhaven Medical Research Reactor.

In addition, Phase .l clinical trials on
the compound sodium borocaptate will be
continued. New facilities and
personnel for the compassionate
treatment of cancer patients will also
be provided. In addition, a core
research program will be maintained to
develop new boron-labeled compounds,
improved neutron beam resources, and .
accurate radiation dosimetry
measurements for treatment planning.

- Transfer of the technology to general

medical practice will be facilitated
through assistance to others in the .
preparation and evaluation of neutron

It is anticipated that the ‘" .
_compound, boronphenylalanine wili
. advance to Phase Il clinical trials



lll

. Progran Actlvlty

Boron Neutron
. Capture lherapy
(Cont'd) ;

Molecular Nuclear
Hedlclne

- Kedical Appllcatlons (Cont d)

FY 1994

......................................

$ 8,915

" Research in nuclear medlclhe based on i
" advarices in molecular and structurdl

biology continued including design,
synthesis, and application of new
radiolabeled compounds for
neurotransmittal and neuroreceptor
studies, high resolution imaging
technology. and applications to disease
associated target -studies. .

$ 3,015

FY 1995

e Y et

$ 9.1

“Molecular nuclear medicine research
will exploit the most current molecular

biology, biotechnology and nuclear
medicine techniques to develop =
fnnovative radiolabeled molecular and
genet ic- ‘probes of high epecificity; to’
study the mechanism.-of macromolecular -
interact ions underlying normal genetic,
cellular and physiological processes;
and to ‘detect, ‘localize and,

potentially ameliorate, macromolecular,

“cellular and systemic pathologies with

much greater selectivity. .Current
emphasis will be on nucleic acid,
peptide, and genetically engineered
protein and antibody probes to study
neuroreceptors and neurotransmitters
regulating brain.function and to study

cancer cell surface receptors for tumor7

localization and targeting.

$ 5,003

439

" molecular biology in vivo..
. innovative radiolabeled molecular,
-metabolic. and genetic markers will be:
developed to study.receptor population, -

FY 1996

sources and in development of treatnent

:plannlng computer codes.

s 9.461"_: RS

. ‘Molecular’ nucleap medicine wlll'supply

new biotechnologies and highly
sensitive imaging approaches to study
New

receptor signaling, cell communication
and  gene expression in normal and .
disease states. Molecular nuclear
medicine will focus on characterizing

the defects of the disease at molecular -

and cellular levels and designing new
molecular medicine therapies. Emphasis
will continue on nucleic acid, peptide,
and genetically engineered protein and
ant ibody probes to study neuroreceptors

and neurotransmitters regulating brain

function and-to study tumor receptors
and tumor receptor targetlpg

$ 5.947



111. Hedical Abplications (Cont'd): . .
Program Activity ' .. FY 1994 - FYaees FY 1996

Advanced 8iomedical No activity. - ' ) No hétivlty. g “ Emhhasis will.be giveﬁ'to developingf" .
Science and . - . . _ . . and applying microsensors, laser
Techno logy ; K : - e - oy technologies and high resolution

portable. imaging devices; improving
computational ahalysis of imaging data;
and developing patient data and

- informat fon networks. This will be
accomplished by applying the unique -
capabilities of the Department's Energy
Research ‘and Defense laboratories in
“cooperation with other Federal programs
and in collaboration with universltles
and the; private sector.

$0 S 1 o a0
Power Burst Facilit& Initiated preparation for . "~ Continue preparation fér‘D&D of PBF. No actiylty.l‘f

decontamination and decommissioning of -
the Power Burst Facility at INEL.

$.1,555 - ) S $100 %0
Congressionally Con resslonally directed projects were Congressionally directed projects will No‘activlty.' '
Directed Projects .conducted. - be conducted. ¢
Funding in the ahdunt of 3716.000 and  Funding in the amount of $855, 000 and -Fundlng in the amount’ of $778,000 and
$24,000 has been.transferred to the $43,000 has been budgeted for the SBIR $58,000 has been budgeted for the $BIR
SBIR program and STIR program, E .program and STTR program; respectively. program and STTR program, respectively.
respectlvely : ¥ I e . ' . ' )
' . $.14,695 . ~$10,000 , . $0
Medical Appllcations ‘ .
$-49,876 $ 48,132 $ 38, 900

40



DEPARTMENT OF ENERGY
FY 1996 CONGRESSIONAL BUDGET REQUEST
4 ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
. (dollars in thousands)

KEY ACTIVITY SUMMARY
BIOLOGICAL AND ENVIRONMENTAL RESEARCH
I. Preface: Carbon Dioxide Research

" The 1ink.between carbon dioxide‘and global warming has important impacts on energy policy, ‘economic development, and international affairs.
Additional funds are requested in FY 1996 to accelerate .global warming research as part of the United States Global Change Research program
(US/GCRP). Emphasis is placed on experimental studies of the cloud-climate feedback, on innovative hardware-softwire applications to advanced
tlimate models, and on the impacts and mitigation of global environmental change. The program includes a mix of extra and intramural research
selected competitively via outside expert peer review. In the core program, the carbon cycle research will address fluxes of Carbon Dioxide
(C02) between atmosphere, biosphere and land and ocean surfaces, and of cycling of carbon within the terrestrial biosphere and the oceans. This
understanding is required for predicting atmospheric C02 change due to fossil fuel use and deforestation, and for estimating sinks for excess C02
generated by fossil fuel. Products from this research include mechanisms for sequestering carbon as a means for stabilizing atmospheric C02. By
mitigating atmospheric greenhouse gas increases and associated climate change, this research provides vital information for assessments of future
SUSTAINABLE DEVELOPMENT and environmental protection. The .core program also develops and tests models that predict .the global and regional’
climate change induced by increasing atmospheric concentrations of C02 and other greenhouse gases. This includes modeling climate change, with
emphasis on the coupled climate system of the atmosphere, ocean and cryosphere. .A key element is support of the Program for Climate Model and
Diagnosis and Intercomparison which engages virtually every climate modeling group in the world.. The CORE program is being enharniced to address °
global change imacts and core research associated with SUSTAINABLE DEVELOPMENT . :

‘Research on plant response to increasing C02 concentrations contribute to environmental sustainability Ewhasis is placed on plant carbon
metabolism to address basic biological mechanisms that affect direction, rate and magnitude of CO2 fixation by land ecosystems. This .research

. contributes unique data for assessment of global change impact on ecosystems and.contributes important information on sustainable environmental
quality. j

The Information and Integration activity operates the ORNL Carbon Dioxide Infonnatlon Analysis Center including its operation as a World Data
Center under the United Nations auspices. The Center conducts quality audits on global and regional data sets and makes the data sets available
to global change researchers and policy makers.

The Atmospheiic Radiation Measurement activity (ARM) determines the radiation balance from the surface of the Earth to the top of the atmosphere
and the atmospheric characteristics responsible for this balance, improves the parameterization of the formation and evolution of clouds in
climate models,. creates an experimental testbed for testing process models used in general circulation models (GCMs) and supports satellite
ground truth measurements. The research fnvolves a network of ground-based remote sensing instruments as well as campaign studies using aircraft
and tethered platforms. ‘ARM focuses on quantitative 1inks between greenhouse gases.and climate change and examines climate feedbacks and energy
fluxes in the coupled land/atmosphere/ocean system. The research also examines atmospheric cycling and transformation of radiatively and
chemically important trace species. ’ ' ' )

The Computer Hardware, Advariced Mathematics and Model Physics (CHAMMP) activity accelerates and -improves prediction of the response of global and
regional climates to the increasing atmospheric concentration of C02 and other greenhouse gases. Developing advanced climate models requires a
better theoretical foundation for long term climate prediction and computers capable of increasing throughput by a factor of at least. 10 ;000 over
1990 era models, as well as mathematical formulations and software that use parallel processing and improved algorithns

The Oceans Research activity conducts a global survey of C02 in the ocean to improve ocean circulation models used for climate research. The

research involves integrated laboratory, observational, and modeling studies to understand mixing, transport processes and carbon cycling in the
ocean and the exchange of heat and cartion between the ocean and the atmosphere. The activity is focused on central questions coﬂcerning the
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1.- Carbon Dioxide Research iCont d) . i o - R . . s
rates of carbon and heat transport in the ocean. and. changes in the oceanic COZ reservoir

The Quantitative Links program was phased out in FY- 1995 The research was designed at initistion to be completed within 5 years. The products
~of the Quantitative Links program contributed to increased understanding of ‘cloud radiative properties (now explored nithin ARM) arid data
analyses have fed into the international assessments ' L

The National lnstitute for Global Environmental’ Change (NIGEC) provides support for research through six regional academic centers on the highest

., priority areas in DOE‘s Globa) Change Research, including regiona) and global climate modeling, greenhouse gas sources and sinks, and impacts on
"regional ecosystems of climatic and atmospheric changes. and the development of models and approaches for assessing the integrated impacts of and -
responses to ¢limate change. . .

: Unmanned Aerospace Vehicles (UAVs) will be used In support of the ARM Program ‘and other process-oriented studies of environmental change. UAVs
—ore ‘needed to extend the ARM energy balance and cloud data to regional scales and to investigate processes not accessible hy ground facilities

The Integrated Aasessment Research activity (previously titled Economics) will expand to respond to an Office of Science and Technology Policy
request for better links between the natural sciences in the USGCRP and policy needs. . The integrated. assessment ‘models will help evaluate
benef its and costs of various policy alternatives as measured ih a broad economics context, including parameters that cannot be converted to °

dollars. Results from the research on technology innovation and diffusion and greenhouse gas damage indices sponsored by the program will be
integrated into the assessment process. )

The Global Change Education activity will maintain the fellowship program that provides 4 years of tuition, fees, and support for graduate

. students and 2 years of support for post-doctoral positions. Special emphasis will also be given to involving students: in ongoing research at
national laboratories to achieve practical experience in the multi-disciplinary sciences of global change. Such environmental education directly
supports . long-term needs for SUSTAINABLE DEVELOPMENT. Presently, the Global Change Educational Program is supporting 26 postdoctoral fellows
conduct ing research at 21 different DOE; university, and other federal agency laboratories, and the education and training of 52 graduate

. gtudents at 31 different universities including Nistorically Black Colleges and Universities

11, A. Sumnaryjlable:' Carbon<Dioxide Research- , :
" ' FY-1994 FY 1995 . . FY 1996

) Program Activity . . " Adjusted . Adjusted ’ - Request i * § Change
, Core Program.......coevvevunennennss u...;....&;... $ 15,996 . $ 21,823 $ 23,435 B ¥ 1,612
////lnformation & integration ........................ . 2,132 1,899 _ i 2,033 o - 134
Computer Hardware, Advanced Mathematics and - . L - . ,' ’
- Model Physics (CHAMMP)....... 1DQO000060000aC Veee i 10,470 ' 10,267 - - © 10,857 ~ 590
(0.Quantitative Links.................oeoiiiiniaas, : 4,257 2,032 ° - : G 0o . -2,032
_ Atmospheric Radiation Neasurenent (ARH) ...... I 29,847 28,285 - ... 29,687 . -1,402 .
Oceans Research...........qceiieidieeennnnensnnns 5,116 . . 4,42). . 4,869 R ' 2
National Institute for Globa) Environmental ’ ST E .

Change (NIGEC).......eviveneneuneenennenennnns ' 10,537 11,270 - 11,000 - - 270
Unmanned Aerospace Vehicles.........c.ccovven. e, 0 < 71,000 - . 1,000 - 0
Global Change Integrated Assessment Research..... . -2,461 o 3,319 3,319 : ' 0
.Education....................., ............... 50C . 2,133 2,526 ; 2, 600 : 14

Total, Carbon Dioxide Research Lk . $ 83,549 - $ 86,848 : $ 88,400 $ 1,552
. . . * . =ssSss=m2ns=g FITIT T T I T T 3 N SSESTTERRRE ’.II!I.:I-I
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Argonne National Lab (East)

,'Labo'ratory and Faclluy.l-'undlhg Table:

....................

Brookhaven National Lab ................ 0GaBCIGT
Environmenta) Measurements Lab ..... £8000000 800000
Lawrence Berkeley Lab .:.........ccviivnevnnnennns
Lawrence Livermore National Lab ..... PR
Los Alamos National Laboratory ..................
Oak Ridge Institute for Science & Education .....
Oak Ridge Hational Lab .................s 360000500
. Pacific Norttwest Lab-........... 0000000000000

. Sandfa Mational Laboratoﬂes
Al Other..... ............

Total Carbon Dioxide Research

111, Activity Oescriptlons (New BA in thousands of dollars)

Program Activity

FY 1994

Carbon Dioxide
Research

Core Program - i

ﬁaln,talﬁed.lcontlhulty and qualify
assurance of atmospheric C02

. measurements at Mauna Loa Observatory;

provided atmospheric C02 projections
derived from coupled atmosphere-ocean-

‘terrestrial carbon cycle models; and

analyzed effects of terrestrial carbon
storage on atmospheric C02

E concentrat fon.

Carbon Dioxide Research

FY. 1995

L L L P P P T P

Atmospheric C02 projections derived
from coupled atmosphere-ocean-

* terrestrial carbon.cycle models will be

provided; and analysis of the effects
of terrestrial carbon storage on
atmospheric C02 concentration wﬂl be
cont inued, . :

\

" cont inued. .

FY 1996

o1 . &, .
FY 1894 - :
Adjusted Estimate. Request $ Change

1,154 $ 834 $ ‘850 $ 16
2.619 - 2,038 2,030 - -8
03 - 415 415 0
672 - 342 0 . =342
6,056 6,170 5,825 =345
3,838 4,341 4,120 -221
3,131 2,826 2,900 74
6,125 v 5,159 . 4,800 -359
22,442 19,053 19,958 . 905
291 1,335 1,400 .~ 65
- 36, 818 44,335 43.102 l>757
83 549' $- 86 848 - " $ 88.400 I ) 1,552
....---'-.- i..--.---.- EEZEEEEEERE -----------
FY 1995 .FY 1996 . -

Atmospherlc COZ projections derlved
from coupled: atmosphere-ocean-
terrestrial carbon cycle models will be

- provided; and analysis of .the effects

of terrestrial carbon storage on U
atmospheric C02 concentratfon will be -
Research on terrestrial
carbon processes. is emphiasized and
enhanced. Greenhouse gas stabilfzation
research contributes to SUSTAINABLE

. DEVELOPMENT.

443
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I,
Progran Actlvlty

. éore Program
(Cont 'd) .

Information &
Integration

Carhon Dioxide Research (Cont d)

P19

- - - . ---.‘ -t

Contlnued the lnternatlonal comparleon

of models and observed natural
variability of climate; operated model

National Laboratory concentrating on
increased model resolution using
advanced modeling concepts such as -
nested fine model grids; developed -
advanced diagnostic techniques;- .
analysis of traditional climate data
used advanced statistical techniques to

assess multl-variate climate change.

Jointly with USDA, completed the °
first-phase experiment using the .
Free-Air-C02-Enrichment (FACE) approach
to determirie the combined. effects of .

€02 and water stress on vegetation.

-

Cont ihued field and laboratory

+ experiments to detegmine the role of .

C02 concentration and other key
environmental variables in

photosynthesis, - respiration and growth:

processes of plants. Emphasized’

‘mechanisms that remove COZ from the .

atmosphere

$ 15,996

Operated the ORNL Carbon Dloxlde
Information Analysis Center including '

" preparations to become a World Data 2

Center under United Nations (UN)
auspices. Conducted quality audits on
global and regional data sets.

$ 2,132

. assess multi-variate climate change
~will be undertaken ' .

_The FACE experiments, in a forest -

FY 1995 _

-2 .-

The comparison-of international climate

.-models will continue and the observed °
_.natural variability of climate will be
diagnostic center at Lawrence Livermore '

investigated. The model diagnostic

. center at LLNL will concentrate on -
-mode] to data comparisons and advanced
diagriostic techniques will be. applied.

Advanced statistical techniques to-

ecosystem, to determine combined
effects of CO2 and climate on

vegetation will continue and rocess
models of the terrestrial car n cycle
wlll be developed _ ‘ .

$ 21,823

. Tne-GRNL:Carbonvoloxlde Informaton:

Analysis Center will be fully supported
including -the new role of -the Center as
the World Data Center for Geophysical
Data under UN auspices. (Quality audits
on global and reglonal data sets wlll

Tbe conducted ..

$ 1,899

144

.- diagndstic techniques.
- and atmospheric modeling will commence -

" vegetation will continue.

The oﬁserved.natural variability of

-climate will be investigated as a basis

for. detection of .climate change. The .

" _model diagnostic center at LLNL will

concentrate on the internat fonal

“mode 1-to-data comparisons and .

developing and applying advanced -
Coupled ocean

and advanced statistical techniques.to
assess multi-variate climate change
will be continued, - . s

' ,The FACE experlments..lnza forest :'
“ecosystem, to determine combined

effects of C02 and climate on ..~ . *
Mechanisms
that remove C02 from the atmosphere
will be emphasized and development of

" process models of the terrestrial .

carbon cycle will be contlnued

~
Y

' 3 ‘23; 435

-The ORNL Carbon-Dioxide lnformatlon .
Analysis Center will be fully supparted -
.as a World Data Center for Geophysical
. Data under UN auspices.

Quality audits
on global.and regional data sets wlll
be..conducted." .

$ 2,033



Program Activity

Computer Hardware,
.Advanced Mathematics-
- and Model Physics
(CHAMMP)

Quantitativé Links

Atmospheric‘
Radiatfon
‘Measurement (ARM)

. planned program growth.

Carbon Dioxide Research (Cont’ d):

rv 1994

‘Implemented climate models and executed

simulations on massively-parallel
scientific supercomputers that achieve

. throughput speeds 100.times greater

than. was possible in-1990 on a
convent ional_vector supercomputer.
Conducted simulations and analytical

studies to further define the v

theoretical 1imits to climate
predictability. Continued development
of new algorithms that better utiljze
massively parallel architecturés in
conjunction with the High Performance
Comput ing and Communicat ions. Program.

" $ 10,470

Comp leted ekperimental studies to
detect and quantitatively 1ink

.increasing atmospheric concentrations

of radiatively active trace gases.

$ 4,257

Increased ARM operation consistent with
Conducted
major campaigns at the first site in.
conjunction with USGCRP partners and
other natfonal and international
interests.” Continued preparation of

" the second and third ARM sites, in the

tropical western Pacific’ ecean regfion"
and in the north slope region of
Alaska.

.

FY 1995

.......................................

Climate model simulations on. massively-'

FY 1996

Coupled climate system models on’

parallel scientific supercomputers will* massively-parallel] scientific -

be executed and throughput speeds 100
'times greater than was possible in 1990
on a conventional vector supercomputer
will be achieved. Development of new
algorithms that better optimize climate
model performance will continue to
build a massively parallel-coupled *
atmosphese=~eoean-land-ice climate
mode). Multi-decade simulations of -
climate change will be executed to .
probé the potential of century scale °
climate prediction. Algorithms that‘
utilize massively parallel .
architectures will be improved in'. -
conjunction with the High Performance
Comput ing and Communications Program,

$ 10,267

The analyses of- the experimental

studies to detect and quantitatively

“1ink" increasing atmospheric

concentrations of radiatively active

" trace gases to climate change will be
‘comp leted. A

. $2, 032
Operatfons at the first -ARM site at the

Ok 1ahoma-Kansas -border will continue.

ARM operations at the second ARM site
will begin by deploying -two
transportable Atmospheric Radiation and
Cloud Statfion - (ARCS) -in the Tropical
Western Pacific Ocean locale. o
Measurement campaigns at each of the
two ARM—sites in conjunction with
USGCRP -partners and other natfional and'.
international collaborators will be
conducted. The level of effort in
applying ARM data to test and improve

445

super-computers will be refined to
capitalize on continuing. computational
improvements. These models will form
vpart of a national earth-system model
‘infrastructure and will be executed to
understand decade-to-century climate"
change and variability, . Theories of .
greenhouse gas warming and climate

. behavior on century time. scales will be

rigorously tested with more complete
models. Estimates of model uncertainty -
to greenhouse ‘gas forcing will be

. critically evaluated.

$10,857

No activity.

o

_Operations at the first ARM site at the

Ok lahoma-Kansas bordér will cont inue.
ARM operations at the second ARM site

will intensify by deploying a third and -

fourth transportable Atmospheric

. Radiation and Cloud Station (ARCS) ip

the Tropical Western Pacific Oceadn
locale.  Measuirement campaigns at each
of the two ARM sites in conjunction

- with USGCRP partners and other national
and . international collaborators will be
conducted. The lavel of effort in .-

. applying ARM data to test and improve



Program. Act ivity

- Atmospheric
Radiation
Measurement (ARM)
(Cont 'd)

Oceans Research

.National Institite
for Global

" Environmental Change
(NIGEC)

Carbon Dioxide Reseal.'chx (Cont‘d):

FY 1994

D L AP Uy

$ 29,847 .

Cont inued ocean- measurements as part of
the global survey of C02 in the oceans
including the Indian Ocean; conducted
process modeling including deep .
convect ion and the surface mixed layer
to understand the exchange of heat and

- carbori with the atmosphere Inclqding

role of ocean white caps in.
ocean/atmosphere exchange of carbon.

3_5.116.
NIGEC continued to support the - hl'ghesf

priority research areas in global and -

regional climate prediction and in
determining the potential consequences
of human-induced climatic ]

and atmospheric changes. Support for
research. funded through the six
Regional Centers of NIGEC and its

central office focused on global and
.regional cljmate prediotions, sources

and sinks of carbon dioxide, and the
consequences of atmospheric and
climatic changes on terrestrial
ecosystems at regional and sub—reg|onal
sect fons.

- FY.1995

cloud ratiiation parameterizatfons in-
global climate models will be expanded. -
Preparations for the third ARM site on
the North Slope of Alaska wlll be
delayed.

$ 28,285 -
Ocean measurements as ‘part of the
global survey of C02 in the oceans
including the Indian Ocean wil)
continue; process modeling including
deep convection and the surface mixed
layer to understand the exchange of

heat and carbon with thé atmosphere
will be conducted; the study of ocean

white caps in ocean/atmosphere exchange

of carbon to include at-sea experiments
will be enhanced. ,

$ 4,427

NIGEC will continye to support the
highest priority research areas in
DOE's global change research program
including integrated assessment.

- ‘Support_for research funded through its-

six Regional Centers will focus
particularly on identifying the
unmanaged and managed ecological
systems that are wmost vulnerable to -
potential climatic changes and -
characterizing and quantifying the -
consequences of climatic and '
atmospheric changes on these systems.
NIGEC wil) also support—research to -
improve integrated assessments of the’

" economic,- social, and environmental
" consequences of cllmate change, to o

quant ify the role of -terrestrial

as6

’ assessmnt .

. cont inue.
" . deep convection and the surface mixed

FY 1996 -

cloud radiation parameterizations in
global climate models will be expanded.
Preparations for the third ARM site on
the ‘North Sldpe-of Alaska will continue
with completion of the environmental

t

\

$ 29, 687

As part of the World Ocean Circulation
Experiment, ocean measurements as-part -

- of the global survey of C02 in the

oceansincluding the Indian Ocean will
Process modeling including-

layer tc understand the exchange of -
heat and carbon.with the atmdsphere -
will be conducted. The study of ocean
white caps in ocean/atmosphere exchange
of ¢arbon will include at-sea -
experhnents

o 84,469

 NIGEC will continue to support the

highest priority research areas in:
DOE"s global change research program
including integrated assessment.

Support for research funded through its
six Regional Centers will focus’
particularly on identifying the
unmanaged and managed ecological

g -systems that are most vulnerable to.”

potential climat ic changes and °
characterizing and quantifying the
consequences of climatic and
atmospheric changes on these systems.

- NIGEC will} also support research to -
- improve integrated assessments of the

economic, .social, and environmental-
consequences of climate change, to
quantify the role of terrestrial



lllA. Carbon Dioxide Research (COnt d)

Program Actlvlty i FY 1994
Natlonal lnstltute
for Global
Envirormental Change
(NIGEC) (Cont'd)
$ 10,537

Available UAVs were instr'unented.and
" flown in support of ARM-CART (cloud and

Unmmanned Aerospace
Vehicles

radiation testbed) program using funds -

from the Department of Defense
Strategic Environmental Research and'
Development Program. First flights
were engineering tests at Edwards Air
Force Base with Air Force support. A
sprinig campaign over the CART site in .
Ok 1ahoma provided the first climate
relevant data from a UAV. NASA tested
an advanced UAV for DOE use under an
MOA calling for data sharing and
cooperative activity between NASA and -
DOE

- FY 1995

“ecosystems as a sink of source of

carbon dioxide, to improve regional arld

‘global climate predictions, and to .

determine the radiative effects of
clouds and aerosols.

3 ll 270

FY 1996

- ecosystems as a sink of source of -

.carbon dioxide, to improve regional and‘
global ¢limate predictions, and to’

"determine the radiative effects of
y clouds and aerosols

- $ 11,000

——

The use of available leased UAVs and"
instrumentat ion- developed under the DoD
Strategic Envirormental Research and
Development Program (SERDP) will’
continue to support ARM and-other DOE
and muylti-agency programs. 00t and
SERDP. support will allow participation’
in measurement programs designed to
answer long standing questions.on the
role of deep convection and the limit
found ‘in the temperature maxima of the
warm pool of the Western Pacific.
Opportunities for interagency
cooperation will be explored. ;
Instrument - deve lopment funded.by SERDP'

. will continue to improve.the

80

Nultl-year résearch grants initiated in
" FY.1993 continued in FY 1994 to, -

. iivest igate two primary topics.  The
first is the influence of technology b
innovation and diffusion on all aspects
of the economfics of global change to -

- improve the formulation of. integrated

- assessments (benefit/cost analyses).
The second is research to develop an
alternative to Global Warming Potential
greenhouse gas indices. so that the
regulatory process will have a
ratlonale for regulating the different

Global Change =
Integrated .
-Assessment Research

measurement capability of these
platforms for DOE use.

$ 1,000

The Integrated Assessmént Research
Program wil) undergo a major expansion
in FY 1995 in part as a respohse to
requests By the Executive Office of the
President for the USGCRP to better 1ink

- the natural science research to the
" policy process through a more intensive
" integrated assessment effort.

The
biggest change in 1995 will be the .
addition of direct support of .
integrated assessment. [In FY 1993 and
FY 1994, the IARP (previously titled
Economics Research Program) funded

447

.global climate change.

" As the SERDP UAV instruments mature

they will be test flown.. With these
DOE funds initia) operations for data
collection will be conducted.
Operations planned include examination
of the earth radiation flux profile
with two UAVs for simultaneous -
observations and an exploration of
maritime stratus effects to prepare for

. .operations in support of the ARM North
_ Slope of Alaska site. '

The SERDP
instrument development phase of the

~ 'ARM-UAV program will begin winding down

in anticipation of DOE operations

- taking over the ARM-UAV. program.
.Interagency collaboration will continue
" to provide strong leverage for utillty
. of data from the UAV program g

~$1, 000

4 2 'Efforts assist in translatlng the
results from the other research areas

into a pollcy-relevant framework .
program will support integrated
assegsment efforts, primarily those
that are modeling the benefits and
costs of policies to mitigate and adapt
Initiate
analysis of larger modeling efforts.

“The

.Research will be aimed at . testing these
-First full results, at comparing the .

models, and at identifying ‘important
items that the models lack, such as



Program Actﬁvity

....................

Global Change
Integrated
. Assessment Research
"~ (Cont'* d)

Educetion .

" . greenhouse gases'simultanecusiy.

Carbon Dioxide Research (COnt d):

FY 1994

research was also undertaken in FY 1994
to extend the new knowledge gained from
the current integrated assessment
activity, to support further integrated
assessment, and to develop and prepare
to analyze National Act'ion Plans
required by the “Rio Conference."
Research included such topics as the
fundamental economic- driving forces,
for instance international economic
forecasts, population growth,

. international trade, impacts of climate

change, and economic tradeoffs betueen
generations.

$ 2,461

Maintained tuition and stipend support

for training the next generation of
energy-related global change
scientists. Awarded new graduate-andf
postdoctoral-level fellowships to

.replace ones that have been completed

or terminated.

‘New -

FY 1995

research;‘such as dredictidg fechnology
innovation-and diffusion, that assists
integrated assessment by providing a

- foundation for specific parts of the

analysis. . This background research on
toplcs will evolve through
1§95 perhaps to include quantifying
the impacts of potential global ¢limate
change on the energy sector and on
ecosystems. However, the major change
in FY 1995 1s the additional emphasis
on the development of integrated
assessment itself, which will include a
balanced support of both the relatively
few large global models as well as
other modes of analysis, such as
regional models and specific analyses.

$ 3.319 )
New graduate- and'postdoctora]4fevel

fellowships will be awarded to.replace -

ones that have been completed or
terminated. The 4-year ‘tuition and
stipend support to about 50 graduate

. students and 2-year research support to

about 20 post-doctoral fellows will be
maintalned The research experience
"pract icums” of the graduate- leyel

. fellows at the DOE national -

. Laboratories to provide better

opportunities for the Fellows. to
interact with the multidisciplinary

our labs will be enhanced. A Global
Change awards program for faculty and
students at ‘Historic Black Colleges and
Universities will be initiated.

448

_models) of various physical,

" universities.
staff and state-of-the-art equipment at

FY 1996

realistlc approximat ions (reduced form
economic,
and socio-economic processes. The
program will also identify critical
research topics that support ‘the
assessment efforts. Topics for
investigation include predicting the
effectiveness of voluntary actions, the
impact of potential climate change on .
vulnerable sectors, such as unmanaged
ecosystems, and valuing the mitigation.
and adaptation options with reference
to the ultlmate lmpacts

-

33319

The number of graduate- level
fellowships will be about 35 and.
includes support for faculty-student
awards at Historically Black Colleges
and Universities-(HBCUs). Support for
undergraduate scholarships at HBCUs
will increase. ‘Modification of the

" graduate- level fe\\owship program to

provide 4 years of DOE support over a
span of 5 years will be completed in

order to provide leveraged support for ..

DOE Fellows from respective

The number of
postdoctoral-level fellowships will be
about 17. An evaluation of the success
of both fellowship programs at
providing the training and
cross-disciplinary skills necessary for

conducting global change research will
. be conducted. Other mechanisms for

supporting the science-infrastructure
needs-of young scientists at . research
instltutions, will be evaluated

~



I11. Carbon Dloxide Research (Cont d): ' Lo C A T
" Program Activity " : Frige & FY 1995 - P99 .
Education (Cont'd)  Funding in the amount of $1,225,000- and Fundlng in the amount of $1, 691 000 and Funding |n the amount of $1, 760 000 and »
$40,000 has been transferred to the $85,000 has been budgeted for the SBIR 3132 000 has been budgeted for the SBIR
SBIR program and the STTR program, - program and the SITR program. - -.program and the. STTR program, . -
. respectively. . L. - respectively.” . ) . respectlvely _ 3
$ 2,733 $ 2.§26 $.2,600
Carbori_Dloxid,e IR ‘ . : oo . s L L : .
Research 8 $83,549 - . . . $ 86, 848 ’ o . .$88,400
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- i . DEPARTMENT OF ENERGY
o FY 1996 COMGRESS[ONAL BUDGET ‘REQUEST
- ENERGY SUPPLY, RESEARCH AND DEVELOPMENT
* (dollars in thousands) :

KEY ACTIVITY SlNW!Y
BIOI.OGICAL AND ENVIRONHENTAL RESEARCH
1. Preface: Biological and Environmental Research Program Direction ’

This subprogram provides the Federal staffing resources and associated funding needed to plan, direct, manage. and support a comprehensive
muitidisclplinary regearch effort designed to understand the long-term health and environmental effects assotiated with the development and use
of various energy technologies, and to utilize the Department's unique resources to sglve major scientific problems in biology, medicine, and
environmental science. This staff will help to meet national energy goals of promoting health and safety as well as a clean environment through
management of basic research, providing the scientific framework for a sound national. energy policy for fossil fuel and radioactive emissions,

fostering partnerships for sharing and leveraging resources, promoting the deveiopment of a trained and diverse scientific workforce. and
maintaining U.S. werld competitiveness throdgh advances in biotechnology . .

11. A, Summary Table: Biological and Emiiromental Research Program Direction

FY 1994 Py 1995 FY. 1996

Program Activity Adjusted - Adjusted ~ Request _ . $ Change__

Personnel COMPERSAtion. »..««+verrsrnsse. Ceeeeen 8 430 -8 4867 .. % 498 8 . 121
Personnel Benefits...........co0une feeeeaanans .. 984’ . 71,118 i 1,147 . - 29
Travel..... i6:B00a00 B 00R00 D00a00GA0000000I00A0T : 555 -530 : . 530 e W, 0,
Contractual ServiCeS . rursunenernns ERTRRTTRTI . 990 o985 | 935 ’ -50

Total, Biolegical and Environmental Research _ _ _— L T IV

Program Direct ion , -$ 6,889 - . $ . 2,500 $. 7,600 - R 2 100°

. 5 EZnITII=I2 . l==?:—"====== . EXIWBIINIBRD 4 ‘ ‘mEssmnaEsss

11. B. I.aboratory and Focility Funding Table: Biological and Environment'al Research Program Oirect{ion . '
AN Other ...oovniiinnnionnnn, Veevediv. $ 8,889 - $° 7,500 C  $ 7,600 - § 100

Total Biological and Envirounental Research ' ] P . .. JE
Research Program Direction .. $ 6,889 - $ 7,500 - . $ - 7,600 $ 100

s s s EERrREEEREIR ", . SUEEEEERRRN EETRRETTRRD
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.
Prograrl Activity

Biological and

Environmental
_Research Program

Direction

Personne)
Compensat fon

Activity Descriptions:

FY 1994

B T T T B DX T PP

Provided funds .for personnel -
compensat ion for 60. full- time
equivalents (FTEs) in the Office of
Health and Environmental Research and
for related program and management .
support. Includes, for example,
regular salaries, lump sum payments for
unused annual leave, premium pay, and
employee - incentive awards

‘ The Office of .Health and Environmental
_ Research provided program management,

oversight, guidance and support for
over 850 active research projects’
(reviewing and evaluating many more
throughout the proposal selection
process) and conducted major reviews of
numerous BER-sponsored programs at
laboratories and universities.

- Supported and provided liaison for -

ongoing research activities including
growth .in the areas of atmospheric
science (ozone) and subsurface

_ microbiology, structural biology, the

human genome, and global climate change

~ programs; provided for the added

reporting and analysis requirements of
the Energy Policy Act; ‘supported the-
Strategic Environmenta) Research and

. Development Program (SERDP) industrial
" energy and waste minimization efforts;

supported SBIR and the ER Laboratory
Technology Transfer Program for the
cost shared spinoff CRADAs from _
non-defense taboratories; and increased
support for the Environmental Molecular
Sciences, Laboratory (EMSL). Managed
efforts in analytical techrology, .

- health and environmental effects of

rad_iation and toxic chemicals, and

(New BA in thoueands :of dollars)

‘medicine, boron neutron capture

FY 1995

T T T iy D,

Provide funds for personnel .
compensation for 62 FTEs. Includes, for
example, regular salaries, lump sum
payments for unused annual 1leave,
premium pay, and enployee incentive
auards !

Cont inue program ﬁanagemeht, for ongoing
activities as in FY 1994, Support.
increased emphasis on information

_infrastructure for structural biology

and genet ics, advanced sequencing and-
high resolution mapping of the human
genome, new efforts on the microbial

- genome for industrial and waste ‘cleanup

applications, and global climate change
programs. Manage efforts in .-
atmospheric science, subsurface
microbiology, and ecosystem research.
Manage efforts in analytical
technology, health and environmental .
effects of radiation and toxic
chemicals, and molecular nuclear

therapy, "including development of a new
initiative in advanced biomedical -

technology to exploit dual use resource

capabilities with Defense Programs and
Department of Defense programs..
Continue to provide ES&H oversight for
the safe operation of program
facilities. Provide program management,
oversight and accountability of
contractor operations, ingluding
ongoing construction activities for
Structural Biology Centers at ANL and
LBL, the LBL Human Genome Laboratory,.
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“FY 1996. -

- "Provide funds for,per'écnnel

compensation for 62 FTEs. lncludes. for
example, regular salaries, lump sum -

‘payments for unused, annual leave,.

premium pay, ‘and euployee incentive
awards. Provide for pay increéases-
resulting -from normal within-grade
increases, locality and/or generai pay
raises .

'Continue program mnagement for -ongoing
. activities as in FY 1995,

Support: .
increased emphasis on new initiatives

-.in computational biology to link

advances in biological sciences with °

.computer and information services;

field-scale experiments. in partnerships °
with EM to evaluate in-situ microbial

. and chemical processes for imobilizing

and transforming subsurface

‘contaminants as a.cost-effective:

bioremediation technology option;

. pilot-scale sequencing-and high

resolution mapping of the human genome; . -
expanding efforts on the microbial g
genome for industrial and waste cleanup

". -applications; and global climate change-

programs. Manage efforts in .
atmospheric science, subsurface -
microbiology, and ecosystem research.
Manage efforts in analytical

:'technology, "health and environmental

effects of radiation and toxic

chemicals, and molecular nuclear
medicine. Support a new initiative in .

advanced biomedical technology to -

- exploit the.potential of dual use

capabilities. of biological sensors,
lasers and imaging technologies for

imprbved health care practices



.
.‘Program Actlvlty

Personnel
Compensat fon
{Cont'd)

Personnel Benefits

Blologlcal and Envlronmental.Research Program’ Direction

‘FY 1994

, molecular nuc lear medlclne Provided -

environment, safety and health (ES&H) .
management capability for the safe
operation of program facilities.

Cont inued .to oversee contractor

operat fons and accountability including
hew construction activities for %
Structural Biology Centers at Argonne
National Laboratory (ANL) and Lawrence
Berkeley Laboratory (LBL), the LBL
Human Gerome Laboratory, the EMSL at -
the Pacific Northwest Laboratory (PNL),

.and the upgrade of the Brookhaven Linac

Isotope Producer at Brookhaven Nat fonal
Laboratory (BNL). Continued liaison
with other DOE programs to facllitate
technology and information transfer,
and with other Federal agencles and

. tnternatlonal bodies

Provided program and management support
in the areas.of budget and finance,

_ personnel administration, acquisition

and assistance, information resource
management, policy review and ’

‘coordination, and utilities management.

N

$ 4,360

-Funded civilian personnel'beneflts to

cover the Civil Service Retirement and
Disability Funds, Federal Employees
Ret irement System. health benefits and

life insurance funds, permanent: change

of station expenses, and unemployment
compensation ;

$ 984 °

(Cont'd): '
FY 1995

and EMSL at PNL.
other DOE programs to facilitate

- technology and -information transfer,

and .with other Federal -agencies and*
international bodies:. Manage program
development for enhancing future

manpower in health and environmental ::

Sciences including newly. funded
‘programs for HBCUs. Meet growing
responsibilitiés with respect to the

- TQM process and oversight of new,

partnerships: between the nationai

»laborator les, academia, and the private

sector,

Cont inue program and management support

in the areas of budget and finance,
personnel administration, acquisition
and assistance, information resource
management, policy review and .
coordination, and utilities and
construct ion management.

$ 4,867

Fund civilian personnel benefits to
cover the Civil Service Retirement and
Disability Funds, Federal Employees-
Retirement System, health benefits.and
life insurance funds, permanent change
of station expenses, and unemployment

' compensatlon

$ 1,118
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Continue liaison wlth

FY 1996 =
Provide program manaoement; oversight .
and actountability of contractor
operat ions, ‘including ongoing

.construction activities for Structural
‘Biology Centers at ANL and LBL, the LBL

Human Genome Laboratory, and EHSL at
PNL. Continue liaison with other DOE
programs to facilitate technology and
information transfer, and with other

" Federal agencies and international
.bodies.

Manage. program development for -
enhancing future manpower in health and
environmerntal .sciences including the
new scholarship programs- for H8CUs.
Continue to-support TQM processes and

" new partnerships wtth others.

Cont inue ‘program and management support
in the -areas of budget and finance,
personnel administration, acquisition

.and assistance,’ tnformatlon resource

management, policy review and

- coordination, and utilities and

construction management.

"§ 4,988

- Fund clviltan personnel benefits to

cover the Cilvil Service Retirement and

~ Disability Funds, Federal Employees

Ret irement .System, health benefits and-
1ife insurance funds, permanent change "
of station expenses, and unemployment
compensation. :

$ 1,147



1. Blnlqglcal and Environmenta) Research Prqgram'blrectlon_(cent'd);" o
Program Activity  ° : . FY 1994 T  FY 1995 - FY 1996
Travel . Provided funds for official domestic,  Provide funds for official domestic. " . Provide funds for official domestic,

international, and. local travel. Funds international, and local travel. Fund - international, and local travel. Fund
transferee/new hire permanent change of transferee/new hire permanent change of transferee/new hire permanent change of

station transportation. ] station: transportatton station transportatlon
$555 . o : 's 5% . . 2™’ : s_sao '
Contractual Services Provided a ver1ety of program support Continue at a reduced level a variety Continue at a reduced level a variety -
! such as printing and editing and of program support such as printing and of program support such as printing- and
contractual services, ‘including, for editing and contractual services, editing and contractual services,
example,. ES&H support and timesharing dncluding, for example, ES&H support. - including, for example, ES&H support
on various information systems and . and timesharing on various information and timesharing on various information
cofmunication networks; and Automated . systems and communication networks; and systems and communication networks; and
0office Support Systems (AOSS) 7 Automated Office Support Systems (A0SS) Automated Office Support Systems (AOSS)
uorkstatlons N workstations. workstatlons
$ 990 LT T $e8s . . : " $ 035
Biological and o : ' ; - o s
Environmental. - $ 6,889. $ 7,500 : . $ 7,600 :
Research Program i . : : w7 . o0 :
Olrectlon
................................ (W cnmmm- cemmmnn cemm—- - e e e e e e e 0 o e i i i e e e e e e e e e e e e e e e
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OEPARTHENT OF ENERGY -
FY 1996 CONGRESSIONAL BUDGET REQUEST
ENERGY SUPPLY, RESEARCH AND DEVELOPMENT -
(dollars in thousands)

'KEY ACTIVITY SUMMARY
BIOLOGICAL AND ENVIRONMENTAL RESEARCH
1. Preface: Facilitles Operations ‘ '

Facility operations-provide for the necessary capital equlpment and constructlon needs to support the BER- program and the Pacific Northnest

Laboratory landlord responsibilities. An ability to address health and environmental issues requires a continuing commitment to maintaining '
advanced instrumentation and facilltles ) ’

11. A. Summary Table: Facilities Operations_

N

FY 1994 O FY 1995 FY 1996

Program Actirlty ; ' Adjusted . Adjusted i -Request - $ Fhange

Capital EQUIPMENt. ... eeverversenrnneinivennnnns, " $ 20,95 - ... 24,5400 © - $ 24,000 ° 4 . -540
Construction............... LTI TR 47,482 10,700 T, 67,045 . -3,655-
Total, Facilities Operations v $ 68 439 .- $ 95,240 $ 91,045 . §  -4,195

11. 8. Laboratory and Facllity Fundlng Table Facilifles‘Operat1ons,

Nmes (1 Y 8606086 80000000000000000008 S0000080RaaE $ 0 s 79 $ 0 - ‘$ -79
Argonne National Lab (East)......: ............... 4,454 7,215 4,684 - _— -2,531
Brookhaven National Lab .......... 00000000 800000 7,984 3,002 - 1,984 . -1,018-
~ Environmental Measurements Lab ........... deeeann . 194 250 200 o =50
Inhalation Toxicology Research lnstltute ........ ' 762 s v 8 177 . 600 L A3
« Lab of Radiohiology and Environmental Health . <097 i ! 150 . 100 _ -50
Lawrence Berkeley Lab ........co000enen Seanaaae -7 5,316 % 23,640 11,474 .- =12,166
Lawrence L ivermore National Lab R - 1,238 . ) 1,325 ; 1,363 .- . 38
Los Alamos National Laboratory ................ 20 ’ 534 - 2,043 - 1,168 . ~875
Oak Ridge Institute for Science & Education ..... . .0 0 ) -0 " ’ 0
Oak Ridge National Lab ....... 5000000008000 Q000 1,020 . 100 . i : 742 . 642
Pacific Northwest Lab ........ccvvieviinneiannn 00 43,407 . 49,203 62,600 - 13,397
Stanford Synchrotron Radiation Lab .............. 2,911 ‘ 2,003 o 500. . o -1,503
AN Other .....ccovviiiininninnnnn, e eeeaeeeraieaas - 522 - 6,053 " 5,630 ' e -423
Total, Facilities Operations o $ 68,439 ' $ 95 240. $ 91 045 3 -4,105

54



111, Activity Descriptions: (New BA In thousands of dgllars)

Program Act ivity

-, FY 1994

Facilities
Operatjons

.Capital Equ lpment

‘ Maintained capital equipment budget for

the.coré program to provide -state-of-

_the-art instrumentation. ($6,130)

" Completed development and _t"abr.icatio'n )

of x-ray microscopes (scanning and
tmging{ at the ALS begun in FY 1993
(TEC $4.1M); initiated development of
beam line 9 at SSRL with stations for-
all major x-ray technologies needed for
structural biology (TEC $7.5M);
initiated development of a riew statlon

" -at the HFBR for-high-speed neutron .

crystallography (TEC $2.9M); funded . .
final stage of upgrade of existing
stations at NSLS (TEC $1.0M). ($5.345)

Supported genome needs -for replacement
of capital equipment to maintain '
existing ca;_nbtllty. ($2,066)

" Supported ‘capltal equipment. needs for
‘global climate change including the ARM

needs.. Among the latter are (1)
equipment for Soiuthern Great Plains ARM
site particularly high accuracy
radiometers, state-of-the-art high

" . resolution spectrometers, and high

resolution LIDAR and Radar systems for
aerosol, cloud and water vapor
diagnostics, (2) remote cloud
measurement systems for the ARM'
Tropical Western Pacific site; these
are instrument packages containing

" surface radiometers, cloud imagers and

water vapor profilers. Funds were also
provided for a measurement ‘Data Archive
System at ORNL; capital for this
included hardware for a high speed data
processing and storage capability

(7. 416)

T L L T L L e e L L L L T T,

Reduces capltal equlpnent budget for :
the core program to provide state-of-

" the-art instrumentation. ($3,184) ..

Cuu;lete deve lopment of beainline“Q at

SSRL with four statfons for structural.
> biology experiments. :

Comp lete :
development of elliptically polarlzed

.wiggler beamline for-spectroscopy at

the ALS. Continue development of

' expertmental stations for -

crystallography and: x-ray Mcrescopy at
ALS and a new station for neutron .

‘crystallography at the Brookhaven HFBR;
" upgrade detector and data management -
hardware at existlng statlons ($8,799) .

Supports gename needs for 'replacanent
of capital equipment to maintain

"existing capability. ($2,666).

Supports capital equipment needs for
global climate change, primarily ARM
by: (1) upgrading and/or replacing
selected instrumentation at the first
ARM site, in Oklahoma-Kansas, (2)
providing two .transportable Atmospheric
Radfation and Cloud Stations (ARCS) at
the second ARM site,. in the Tropical
Western Pacific Ocean locale and (3)°

“continued development of the ARM Data

Archive System at ORNL. (39 891)

455

FY 1996

Supborts capital equlpmeet needs for -
the core program. to provide state-of-
the-art. instrumentat fon. ($3,400)

Comp lete development of beamline for

- crystallography at the ALS and station
_ for neutron crystallography at the

" Brookhaven HFBR; initiate modernization
of .computer systems at Brookhaven
National Laboratory, Argonne Natlonal
Laboratory, Lawrence Berkeley
Laboratory and Stanford Synchrotromn

- Radfatfion Laboratory structural blology

user facilities. (38 100)

*. Supports genome needs for replacement

of capital equipment to maintain

_existing capability. ($2,800)

Supports capital equipment needs for
global climate change, primarily ARM

by: (1) providing two transportable
Atmospheric Radiation ‘and Cloud .
Stations (ARCS) at the third ARM site,
in the North Slope region of Alaska and
2). three additional ARCS for the.second
ARM site, in.the tropical western
Pacific locale..($9,300)



1.
Program Activity

Capita) Equipment’
(Cont‘d) .

Construction =

- Building 202 (Biology) at ANL.

* biology community. (33.881)

Faci]itiee Operatian<(Coot'd)

FY 1994 oL

No actlvity.'

$ 20,957
Halntaioed general plant projects at

’ the FY 1993 fundlng level (33, 047)

Initiated construcllon-of user center
. for structural biology at Advanced

Light Source at LBL, containing -
laboratories For sample preparation,

‘characterization and storage, offices

for permanent staff of -beamlines and _
for visitors, and computer facilities
needed for. evaluating data obtatined at
ALS. : The center will occupy a portion.

, of the mezzanine of -the ALS, as well as

the adjacent Building B0. (3582)

Initidted construction of - the
Structural Biology Center at ANL,
including new laboratories and -
experimental facilities at the
Synchrotron Radiation Source and

-substantially remodeled laboratories -

and a_biohazard containment .facility.in
This:
project will result in a

" high-throughput - advanced technology

center for x-ray crystallography
serving the entire U.S. structural

Mo activity. .

. (Biology) at ANL.

FY 1995.

. $ 24,540

,Malntains general plant projects at the

FY 1994 funding level (33 500)

Cont inue construction of user center
for structura) biology at ALS,
containing laboratories for’ sample i

.- preparation, characterization-and.
*storage, offices for permanent staff of
‘beamlines and for visitors, :and
"computer facilities needed for

evaluating data obtained at ALS. The
center will occupy a portion of the
mezzanine of the ALS, as well as the’
adjacent. Building 80. ($4,700)

Continue construction of the Structural
. Biology Center at ANL,

includlng new-.
laboratories and experlmental .
facilities at the .

Rad}ation
Source and ¢

- remodeled
laboratories and a biohazard .
contairment facility in Building 202
‘This project will
result in a high-throughput advanced .
technology center for x-ray -
crystallography serving the entire U.S.

1 :structural biology conuunity (SB 700)

a%6

FY 1996

Supports capifol equiphent needs for
new initiative in advancad biomedical -

seience and technology (8400)

-.$ 24,000

Maintains generai plant | . at the

-FY 1995 funding level

high
priority €S&H activities. ($4,450)

Complete construction of user oenter?

- for structural biology at ALS,
‘containing laboratories for .sample.

preparation, characterization and

‘storage, office for permanent staff'of

beamlines- and for visitors, -and.
computer facilities needed for
evaluating data obtained through ALS.

. The center ‘wi11 occupy a portion of the
‘mezzanine of the ALS, as well as the
~adjacent Building 80. ‘

($2,600) -

Complete construction of the Structural .
Biology Center at ANL, including new

-labaratories and experlmental

facilities at the Synchrotron Radiation’

" Source and substantially remodeled -
- laboratories in Building 202 (Biology)

at ANL. This project will result in a
high-throughout advanced technology

~center for x-ray crystallography

serving the entire U.S..structural
- biology comnunity (84 295)



1.
Program Activity

éonstr'uction .
(Cont 'd) ;

Facilities O'pe['atiohs (Cont'd):

FY 1994

Continued support, provided previously
by the Environmental Management .
‘program, for construction of the
Environmental Molecular Science -
Laboratory {EMSL) to provide a focused
laboratory capability for developing
technology solutions to Hanford - .
site-specific environmental restoration
- and waste management problems ‘for the:
:£ull duration of site clean-up. The:
‘EMSL will focus on a wide variety of
exper imental and theoretical. -

" - capabilities in an interdisciplinary

. involvement.

“scientists.

culture that will: (1) develop the
scientific basis to predict. contaminant
transport and transformation; (2)
advance materials technologies for
measurement, containment, and -
-separation of wastes; (3) increase use '
of biosystems for remediation and
knowledge of health effects due to
toxic substances; (4) facilitate
training, education; and technology -.
transfer initfatives; and (5) achieve
transfer of technclogy through industry
The facility size is .
approximately 200,000. square feet,
housing 209 permanent scientific and
‘support staff, and 60 visiting

Key facility elements -
.include laboratories, offices,
conference rooms, computer rooms,
Vibrary, kitchen, .
seminar area. - design will
support state-of-the-art laboratory..
equipment, provide flexibility to
accommodate future equipment, and
support educational.and technology
transfer initiatives. ($32,017)

_laboratory capabillty for developlng

© seminar area.

shops, and-a .-

FY 1995 -

- e 8 = 40 = e

Cont inue aupport for construction of -

the EMSL to provide a focused .

technology ‘solut fons’ to Hanford and
other DOE site-specific_environmental
restoration and waste management d
problems for the full duration of site
clean-up. The EMSL will focus on a
wide variety of experimental and
theoretical capabilities in an
interdisciplinary culture that will:
(1) develop the scientific basis to
predict coptaminant transport and
transformation; (2). advance materials
technologies for measurement,

. containment, and separation of wastes;

(3) increase use of biosystems for
remediation and knowledge of health
effects due to toxic substances; (4) .
facilitate training, education, and
technology transfer initiatives; and .
(5) ‘achieve transfer of technology
through -industry involvement. The

‘facility size is approxlmately 200,000

square feet, housing 209 permanent

scientific and support staff, and 60 ...

visiting scientists. Key facility
elements include:laboratories, offices,

- conferéence rooms, computer rooms,

library, kitchen, support shops, and a
Facility design will
support state-of-the-art laboratory
equipment, provide flexibility to
acconmodate future équipment, and
support educational and technology
transfer initiatives. ($40,000)

457 -

. FY 1996

[

.Continue suppoi‘t for constructlon of
. the EMSL to provide a unique laboratory
- facility focused on fundamental science -

needed to advance technology for

.environmental restoration/waste

management at Hanford and other 00€
sites. . The EMSL will unite experts. in

a variety of scientific disciplines and

focus their efforts on (1) first

predicting and then remediating
contaminant- transport and. !
transformation; (2) development of

- . advanced materials necessary for-

evaluation and separation of complex
wastes, materials that will have a.
variety of industrial uses; (3)
increased use of biotethnology for. -

remediation; (4) evaluation of toxic -
substances on human (and envirtnmental) -

health, including development of

- methodologies of -wide applicability in -

the biotechnology industry; (5) achieve .
transfer of technology through industry
‘involvement and directly contributes to
SUSTAINABLE OEVELOPMENT. . The EMSL will
be a National User Facility; academic
and industrial scientists will work .in
collaboration with in-house ‘staff;

- additionally, academic and Industrlal

scientists will have access.to the

-unique equipment to be housed in the

EHSL ($50, 000)



Il.. Facll'itles.-Oporatioﬁs_ (Cont'd): ~

. Proggam Activity

FY 1994

- P L LT Ty

Construction
(Cont‘d)

Lack of a continuous aupply of some
radiojsotopes -has caused concern

" throughout the nuclear medicine
clinical commuriity because vital
‘diagnost ic technology was not available

for patient studies, and important
biomadical research activities were

-also affected. The Brookhaven Linac

Isotope Producer is a cost effective-
and rapid means_of resolving much of
this radioisotope shortfall. The

. upgrade will increase the beam current

of the existing facility by a factor of

- three. replace the target assembly and

fmprove the hot cell shielding in order
to substantially enhance the
radioisotopes production capability.

Two years wlll be required to cmplete
the upgrade.’ ($5.821)

Initiated construction of the nuna‘n
Genome Laboratory at LBL to provide a

Com;'»lete ypgrade.

Continué construction of the Human -

FY 1995°

FY 1996

---------------------

* Mo activity.

" Continue construction of the Human
Genome Laboratory at LBL to provide a

Genome Laboratory at LBL to provide a

state-of-the-art ‘facility for molecular state-of-the-art facility.for ulolecul’ar ‘state-of-the-art facﬂlty for molecular ‘

genet ics research. The three story

" -building wi)l provide 41,000 gross =
square feet and 24,050 riet square feet

of assignable laboratory and office
space. The Laboratory will provide an

. essential core of laboratories for

mltidisciplinary teams of technical

_staff that utilize a common pool of -

instrumentation and cell culture. -
facilities.” This building will be
adjacent to existing cell biology
research facilities that-are used for
related research on gene expressions
and physiology.- This and othér light

- laboratory ‘space-at LBL is now’ fully

utilized. The Human Genome Laboratory
is planned for a staff of 92, including
senfor scientists, postdoctoral
associates, graduate students,
technicians and support personnel.

Research at the Human Genome Laboratory
will directly support the needs of the .

genetlcs research (815 800)

a§8 k

genet ics research (35 700



IR Facilities Operations (Cont‘d):

Program Activ ity.

____________________

Construct fon
(Cont'd)

e - - - = = = = = = e e femememereccn=e= temmcmecenm——— S S Y

Facilities
_ Operations

. FY 1994

etmcemetecrcmnnnccscconeyamen m—hmmmee= ! emwciccacceccccccccceccccccccccrsasses -

"DOE Biologica) and Envirommental ,
Research program for gene mapping and

DNA base sequencing and its related
efforts to improve analytical methods,
instrumentation and information

- management. Such efforts will provide

a fundamenta) understanding of the
structure and function of the human
genome--the genetic basis of
susceptibility to disease causing—
agents--for use in defining risk and
providing health pratection. ($2,134)

§ 47,482

FY 1995

$ 70,700

$ 95,240 -

B T L LT T T L b b T T e P dmcmmm - —-—-—-
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" FY 1996

esmccmmccccccceccccccccstnnneatccaaases

$ 67,045

© $:91,045 -




' DEPARTMENT OF ENERGY -
“FY 1996 CONGRESSIONAL BUDGET REQUEST :
(Changes from FY 1995 Congresslonal Budget Requesl are denoted with & verllcal llne in left marg|n )
ENERGY SUPPLY RESEARCH AND DEVELOPMENT |
(Tabular dollars in thousands. Narrative material In whole dollars.): ; '

'

IV. A. Construction Funded Project Summary

Previous FY1994 -~ FY1995  FY 1996

_ o , _ Unappropriated
Project No. o ProjectTitle =~ TEC "Appropriated - Appropriated -~ Appropriated - .. Request Balance
GPE-120 General Plant Projects. -~ I — " £ $3,047- b/ $3500  $4,450. e © 7
94-E-339 ‘Human Genome Laboratory, LBL . 24,634 0. 2134 15800 5700 1,000 .
94-E-338 Structural Biology Center, ANL - . 14,876 0 3881 " " '6,700 4,295 0
‘94-E-337 - ALS Structural Biology Support Facllltles, LBL - 7,882 0 . 582 - 4,700 2,600 0
'94-E-335 - BLIPFacilty Upgrade - 5821 0o " 5,821 .0 0 -0
| 91-EM-100 Environmental Molecular Sclences Lab PNL . 207,900 - .. 50,770 af 32017 ' - 40000 50,000 35,113 -
Subtotal Line ltem Projacts ‘ . 261,113 50770 44435 " 67,200 -62,595 36,113 .
Total Blologlcal and Environmerital Research ~ - SXXXXXX sxxx XXX 847,482 . $70,700  $67,045 $36,113

. al $22,270 prior year tund|ng and $28, 500 FY 1993 tundlng provldad by Envlronmenlal Managemenl program )
- b/ Includes general reducllon tor use of prlor year balances of $70, 000 TN . : 5

a4cN



IV. ‘B. wustruction Funded Pro]ect Descriptive SUlmry
1. Project _Title and Location:

Start Date: an atr. FY 1996 -

2.  Financial Schedule: , B

' . o Fiscal Year
‘Previous
FY 1994 Projects

"FY 1995 Projects  -—
©FY 1996 Projects -

Conpletion Date:

Pro]ect cpmzo General Plant Projects .

4th atr. FY 1997

— Costs g
. s L ; After
Obligations  FY 1994 EY_1995 EY 1996 - EY 1996 -
< XXXXXRXX 8 1,539 $1,886 . $1,006 % 1,385
- 2,977 400 1,126 1,228 223
3,500 0 43 766 2,321 -
4,450 0 0 500 .3, 950 :

4

3. Nerrative: The request sl.pports minor new construction and other capital olterstions to land, buildings and utilities systcns. I sdditiom _th’e cost '

of instolled equipment is included as an integrsl part of the general plent subproiectr

Genersl plsnt projects are necessary to maintain facilities in an enviromentolly safe and heslth hazard free condition They ere also reqi:ire‘d to keep
facilities in edequate repair, including roads, parking lots, pavements, etc. The BER program supports such activities as & landlord responsibility for

the Pacific Northwest Laboratory and'for other .laboratories and universities. The FY 1996 General Plant Projec_ts funding will also support high priority o

EStH activities identified in the Department's ES&H Five Year Plan.

Vo

' o : Prior - o FY 1996 R
4. Total Project Funding (B/A): - _Years . FEY 1994 . FY 1995 - . Request . .Jo Complete
CORStrUCtiOn.sueueeeneuenes 8 xxx $3,0678/ -$3,500 $4,650 8 XXX
'g/ l'ncludes“ gvenero‘i reduotion for use of prior year bslsncgs of 879,009.

E S 881



1V. B. Construction Funded Project Descriptive Summary '
1. Project Title and Location: . Project 94-E-339, Human Genome l.aborstbry S S . TEC: $ 24,634 a/
. : Lawrence Berkeley Laboratory . o : ) © TPC: $ 24, 934 a/

Berkeley, California - : R .

Start Date: &4th Qtr. FY 1995  Completion Date: 4th Qtr. FY 1997
2. Financial Schedule: .

. Fiscal Year . ,...o..._....  Adjustment - Obligations’ Costs ' o h o ey o
COR199% - $2,200 -66a/ © $2,43% . s 518 ' '
. FY 1995 . 15.800 0o - 15,800 ' 4,970
FY 1996 5.700 : 0 57000 9850
FY 1997 2000 S BT N ™" S 3

3. Narrative: The proposed laboratory will be a three- story building ulth 41, 000 9ross square feet and Zlo 050 net squsre feet of assignable lsboratory ond office
space. ] .

The. Human Genome Laboratory at LBL will sq:port the Department of Energy’s progrem to develop and apply the pquerful tools of>mlecular,genetics_ toaards .
understanding the health and envirormental impacts of current and proposed energy technologies. Research conducted at the laboratory will provide a fundamental
understanding of the ‘structure and function of ‘the human. genome - ) -- S . . . -

»

- ‘erior - ’ FY 199.6 : ) & , | P : l
4. Total Project Funding (BA): - _Years EY 1996 FY_1995 Request To Complete ’ ’ ‘
CONStrucCtion...eeeeeeeeasee & 0 $2,134 a/ $15,800 ° ' $ 5,700 s 1,000
- Capital Equipment.......... . 0 [ 0, 0 -0

-

" Operating Expenses......... 170 ) 1300 - 0o 3 TR .0

P

aof _Reﬂects reduction of funding for FY 1994, rescission.

.

S



»

v. 8. .Astructlon Funded Project Deacriptlve Stnnry

Project 9%-€- 338, Structural Biology Centerkj ;
Argonne. National Leboratory (ANL)
-Argonne, IL

‘tompletion Date: 2nd atr. FY 1697 '

1. 'Pro]e_ct ‘Iitle and Loqatlon:

Start Date: Zr'\d-otr. FY 1995 N

2. Financial Schedule: ’
diust S.

.“ Fiscal Year - , ppropriation

T ORY 199% % 64,000 -1198/
FY 1995 . 6,700 0o ..
FY 1996 4,295 e T
FY 1997 K 0

__Costs -
‘s g7
6,700

3700
3649

TEC: $ 14, 8768/

. ’wc- $ 21,5938/

T

3. urrrative. The Structural Biology Center .(SBC) proposes to develop ond operate a sector of the 6-7 Gev as a user focility for ncromlecular
crystal lography. - The major portion of the SBC construction project will be to build two x-ray beamlines--one bendfing-magnet Line and one lnsertlon-device

llm--ulth thelr aasociated experilental hutches, ancillary instrumentation, and conventloml fncllltles such as offlces ond loboratories.

~

Couventional facilities at the 6-7 GeV and in Bullding 202 will ba built and operated to stpport crystal grouth lomting ond alioment at ANL. A fully
establ ished biochemistry laboratory will be operated and staffed at ANL end will be available to outside users.

built end staffed at AIIL ‘80 the user commnity can hondle thelr mterials as needed

z

. * . Prior C . " FY 1996
4. rotal Project Fmdins (GIA): Years . FY 1996 - FY_1995 'ge_@g_s_ . Jo Q ;g'
comnmim.............,. S$- 0 $3,8818 $6,700 $4, 295 % .0
. Capital Equipment.. L S ) . 0. 400
Operating Eypemes.......,.. . 843 . . 780 .. 830 1 072___ .’2‘,595 -

7.

o ‘Roflogta reduction of funding for FY 199 rescission. .

463

A bichazards contairment facility will be



Iv. 8. Constructlon Fmded Project Descriptive s«—ery

“q1. Project Title and Locetion- "~ Project 94-E- 337 ALS Structural Biology Swport Facilities - . . . TEC: $ 7,382;/;
< Laurence Berkeley Loboretory (HBL) : . . ' - TPC: $°7,9828/
] Berkeley, California ) 2 R e P
Start Date: 2nd Qtr. FY 1995 Coq)letlon Date: 3rd Qtr. FY 1996

2.  Financial Schedule:

" Fiscal Year _mj_g; ‘“.Adiustgmts' - @uggm . -Costs

FY 199 600 -18/ 582 - 296
FY 1995 4,700 o . © 0 4,700° 2,300 ~
FY 1996 . 2,600 0 - 2,600 . . 5,100
FY 1997 T 0 : : 0 a8

3. Narrative: The ALS structural Biology Support Fecllities will provide 11,100 gross square feet of eq:port leboretorlee and offlces—l—o'ceted in the Al.s A
. buflding and in an existing edjacent structure. The facilities will be desioned end equipped to swport ectivities ln the areas of x-rey mlcroinaglno .
ond microhologrephy, x-ray spectroscopy, and x-ray cryatellogrephy.

’

FY 1996

Prior o 3 : ‘ i
4. Total Project Funding -(BA): Years = ' FY 1994 EY 1995 Reguest gm sg : ) N
CONSLruUction..c.eqeecieeee 8 0 $ 5828/ | $4,700  $2,600 . . s o
Capital Equipment..... 0 B -0 0 0
0

Operating Expenses......... 100 . ._.'0 Y " 0

8/ Reflects reduction of funding for FY 1994 resclssi.on.‘ :

ﬂc@



iv. B. Construction .Funded Pro]ect Ducriptive Summery

1. Title and Location of Project:

‘Start Date: 2nd Otr. FY 199
2. Finencial Schedule:

Fiscal Year

1991:
1992 -
1993 -
1994.
. 1995

1996
1997
1998

Project 91-EM-100, Envirov-enta\ Nolecular SCiences Laboratory . e iEC:'SZO?‘,?OO’ N
.Pacific Northwest Laboratory . ) o T © TPC:’ $229,900
Ridllond Washington J ) A T

Completion Date: 4th Qtr. FY 1997 -

g

e OpE Bt 0N 8/ Adjustment © . oblat. .o/

$ 5,200 -30¢/ . % 5,170 s 1,500
. M,M00b. 0 . ‘ 17,100 b/ * 3,300 .
28,500 0 A 281500 12,800
" 33,000 - 983/ . 32,007 26,282 .
40,000 0 : 40,000 - '56, 700
~ 50,000 , 0 50,000 - 68,200
D 35,113 . 0 : 35,113 39,118 i
0 0 0 0

3. Narratlve. This facility {8 approximately 200,000 . mre' feet, housing 209 permanent- scienttfic ond swoort s‘taffond 60 visitim scientists. Facility'desion witl
support state—of the-art laboratory equiment, provide flexibllity to dccammodate future equipuent ond sq:port emcatioml end technology transfer initlativco.

. This pro]ect will be a new laboratory facility utth an:initial conplement of. laboratory eqﬂpuent. -EMSL will ba an extension of the current environmental llstlon '

-at the Hanford site, providing a.focused laboratory capability to develop technology solutions to ﬁte-specific erwiromental rostoration ond uaste Wt problems -

. for the full wration of site cleantp .
‘ prior - . FY 1996 .

~

4. Totel Project Funding (a'A)'g Years . EY 199  FY 1995  Reauest o Complete
CONSELRUCEION. oveeeeanneas © 850,770  $32,017  $40,000  $50,000 & 35,113
Capttal Equipment ......... 2,320 2,670 0 0 0
Operating EXpénses ........ 6,500 2, 050 1. 400 i 2,300 4,760

" Funds provided by Envirormental Menagement program for FY 1991 through Y 1993

. Excludes $20,000,000 provided by the Department of Defense per the Defense Appropriution Act of FY 1991.
Adjustment reflects a $30,000 general reduction. . .
Reflects reduction of fu\dim for FY 1994 resclssions.

e

.
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