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About the National Science and Technology Council

President Clinton established the National Science and Technology Council (NSTC) by
Executive Order on November 23, 1993. This cabinet-level council isthe principal meansfor the
President to coordinate science, space, and technology policies across the Federal Government.
The NSTC actsas a"virtual" agency for science and technology to coordinate the diverse parts
of the Federal research and devel opment enterprise. Membership consists of the Vice President,
the Assistant to the President for Science and Technology, Cabinet Secretaries and Agency
Heads with significant science and technology responsibilities, and other senior White House
officias.

An important objective of the NSTC is the establishment of clear national goals for Federal
science and technology investments in areas ranging from information technology and health
research, to improving transportation systems and strengthening fundamental research. The
Council prepares research and development strategies that are coordinated across Federal
agencies to form an investment package that is aimed at accomplishing multiple national goals.

To obtain additional information regarding the NSTC, contact the NSTC Executive Secretary at
(202) 456-6100.

About the Office of Science and Technology Policy

The Office of Science and Technology Policy (OSTP) was established by the National Science
and Technology Policy, Organization, and Priorities Act of 1976. OSTP's responsibilities include
advising the President on policy formulation and budget development on all questions in which
science and technology are important elements; articulating the President’s science and
technology policies and programs; and fostering strong partnerships among Federal, State, and
local governments, and the scientific communitiesin industry and academia.

To obtain additional information regarding the OSTP, contact the OSTP Administrative Office at
(202) 395-7347.

About the Committee on Environment and Natural Resour ces

The Committee on Environment and Natural Resources (CENR) is one of five committees under
the NSTC, and is charged with improving coordination among Federal agenciesinvolved in
environmental and natural resources research and devel opment, establishing a strong link
between science and policy, and developing a Federal environment and natural resources
research and development strategy that responds to national and international issues.

To obtain additional information about the CENR, contact the CENR Executive Secretary at
(202) 482-5916.

The purpose of this Program Guide is to provide information on the types of research and



development activities that are supported by Federal agenciesin the area of environment and
natural resources, the mechanisms used by agenciesto select R& D recipients of Federal R&D
dollars, and potentia funding opportunities. The Administration is committed to a broad range of
high-priority investments (including science and technology), as well asto deficit reduction, and
to asmaller, more efficient Federal Government. This document does not represent the final
determinant in an overall Administration budget making process. The research program
presented in this Guide will have to compete for resources against other high-priority Federal
programs. If these programs compete successfully, they will be included in future Administration

budgets.
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| ntroduction
Overview

The Federal government supports a diverse array of research and development (R&D) to provide
the scientific and technical information needed to address environment and natural resources
issues ranging from global climate change to toxic waste remediation. Ten major Federal
agencies support environmental research through extramural funding to colleges, universities,
Federal laboratories, and other research institutions. The results of this research assist decision
makers in the development of sound policies for protecting air and water quality, managing the
Nation's ecosystems, and reducing the impacts of natural disasters.

Agencies that support major R& D programs in environment and natural resources include the
Department of Agriculture (USDA), the Department of Commerce's National Oceanic and
Atmospheric Administration (DOC/NOAA), the Department of Defense (DOD), the Department
of Energy (DOE), the Department of the Interior (DOI), the Department of Transportation
(DQOT), the Environmental Protection Agency (EPA), the National Aeronautics and Space
Administration (NASA), the National Institutes of Health (NIH), and the National Science
Foundation (NSF).

The Federa government spends approximately $5 billion per year on environmental R&D.
Analyses of environmental research funding in the mid-1990s indicated that the majority of these
funds was competitively awarded, with about half going to support extramural R&D efforts.
Only about one third of environmental R& D funding supports non-competed research, and thisis
predominantly intramural R&D.

Science funding agencies such as NSF, NIH, and NASA have alarger portion of their funds
devoted to extramural research than agencies with resource management functions (e.g., USDA,
DOC, DOQI) or regulatory functions (EPA). Some of these agencies (e.g., EPA) have recently
shifted the focus of their funding to more strongly emphasize extramural research grant
programs. For example, EPA's Science to Achieve Results (STAR) Program, which funds
extramural research proposals that focus on some of the most pressing environmental concerns,
has grown substantially over the last few years.

Competition, Review, and Evaluation

The U.S. Government has ageneral policy of encouraging full, open, and fair competition for
research supported by Federal funding. Competition helps ensure that the highest quality, most
cost- effective research projects are selected for funding. A fundamental Federal agency goal as
stated, for example, in the Committee on Environment and Natural Resources (CENR) strategy
document, Preparing for the Future through Science and Technology: An Agenda for
Environment and Natural Resources Research (March 1995) isto "...improve the quality and
effectiveness of their R& D programs by increasing the use of external peer and merit review,
increasing the use of open competition to award funds, and by strengthening their extramural
academic research programs where feasible." Indeed, recent guidance to the agencies from the
Office of Management and Budget (OMB) and the Office of Science and Technology Policy



(OSTP) identifies competitive selection, merit review, and peer evaluation as broad R& D policy
principles.

In general, rigorous merit review enhances the overall quality and value of science. Merit review
includes both evaluation of R& D efforts for their relevance to science and policy needs and
scientific peer review for technical soundness. In addition to prospective merit review, Federally
funded research also undergoes performance reviews that are conducted to evaluate the progress,
contributions, responsiveness, and relevance of ongoing or completed R& D activities.

Opportunities By Agency

The remainder of this document describes the types of environment and natural resources R&D
currently supported by Federal agencies, potential opportunities for funding, and points of
contact. This Program Guide is meant to provide the reader with an understanding of the scope
of Federally funded environment and natural resources research opportunities. While every effort
was made to ensure completeness in the programs described here, there may be additional
programs that are not included. The CENR updates this Guide annually, and will add any
programs that have been omitted in future editions.

The CENR was established to foster a new multi-agency, interdisciplinary approach to
environment and natural resources R&D. Many research initiatives described in this document
are supported as joint efforts by multiple agencies. Examples include the program on the
Ecology and Oceanography of Harmful Algal Blooms (NOAA, NSF, EPA, and the Office of
Naval Research) and the many projects under the U. S. Global Change Research Program (DOE,
NSF, NASA, NOAA, and USDA).

The five Subcommittees of the CENR are Air Quality Research, Ecological Systems, Global
Change, Natural Disaster Reduction, and Toxics and Risk. These five subject matter areas serve
as broad themes for grouping environment and natural resources R&D. The table on the
following page provides a rough cross cut of which agencies support research in each topic area
to facilitate use of the Program Guide.

For additional or more detailed information on the programs described below, the reader should
communicate with the points of contact listed. Furthermore, agencies are required to advertise
their research opportunities prior to issuing a solicitation in the Commerce Business Daily
(CBD), which is available electronically. Many agencies also advertise solicitations viathe
Internet. Links to agency on-line sources can be accessed through the White House homepage.
Its Uniform Resource Locator (URL) is: http://www.whitehouse.gov. Addresses for agency
Web sites are also given throughout this document to assist the reader in locating direct
information sources. It is strongly suggested that agency Web sites, which are continually
updated throughout the year, be consulted for up-to-date information that cannot be provided in
this document, which isissued only on an annual basis. Descriptions of some programs whose
deadlines for FY 1999 proposals have aready passed are included to alert the reader to program
content and approximate time frames for annual competitions. Many of the research programs
listed for FY 1999 will continue in FY 2000.



Department of Agriculture

USDA isresponsible for ensuring a safe, healthy, abundant, and affordable food and fiber
supply, while sustaining and enhancing the resource base. Over the last decade, USDA has faced
challengesin the areas of water quality, biodiversity, human nutrition, food safety, and pest and
disease control that have required new approaches to food production and renewable natural
resource management. In response to these changing needs, opportunities have surfaced in new
uses for agricultural and forestry products, biofuels and biomass energy, and recycling
technologies.

Types of Environment and Natural Resour ces Resear ch Supported

Global Change. USDA focuses on understanding atmosphere/biosphere gas and energy
exchange, altered carbon storage, effects of increased incidence of fire, insect and disease
disturbance in forest ecosystems resulting from global change, and the response of croplands and
grazing lands to physical and chemical changesin the environment.

Biodiversity and Ecosystems. USDA supports research to understand how community
composition and structure relate to function and sustainability. Specific research needs are to
understand the interaction of the biological community, including its environment, and to
identify sustainable management practices for forest, rangeland, crop, and aguatic ecosystems.

Toxic Substances. USDA conducts and supports research on alternatives to chemical pesticides,
such as biological controls, crop rotations, and residue and waste management. Thisis part of
USDA's larger Integrated Pest Management initiative to develop environmentally benign
methods to control pests and reduce pesticide risks.

Water Resour ces. USDA research is designed to understand hydrological processes, improve
watershed management systems and to reduce nonpoint source pollution due to the use of
pesticides and fertilizers and from agricultural wastes.

Air Quality. Research focuses on technol ogies that reduce and control airborne particles from
soil and fires, and fire safety. USDA also supports management research to reduce impacts of
pollutants on agriculture and to help mitigate natural disaster repercussions.

Sustainable Agriculture. USDA research supports a more sustainable agriculture by funding
grants that explore practices and principles that are economically viable, environmentally sound
and socially responsible. Competitive granting programs are available through the Sustainable
Agriculture Research and Education (SARE) program and through selected grants made through
the National Research Initiative. The SARE program also supports ongoing education for
agricultural extension and other field agency personnel.

Resear ch Funding Opportunities

Cooper ative State Resear ch, Education, and Extension Service (CSREEYS)

The National Research Initiative Competitive Grants Program (NRICGP) within CSREES
sponsors research in the areas of (1) natural resources and the environment, (2) nutrition, food
safety, and health, (3) animals, (4) pest biology and management, (5) plants, (6) markets, trade,



and rural development, (7) enhancing value and use of agricultural and forest products, and (8)
agricultural systems research. Topicsincluded under the natural resources and environment
category include plant responses to the environment; improved utilization of wood and wood
fiber; soils and soil biology; and water resources assessment and protection. The topicsin this
area are a base from which proposals for both Conventional Projects (Standard Research Grants
and Conference Grants) and Agricultural Research Enhancement Awards may be developed. The
latter include Postdoctoral Fellowships, New Investigator Awards, and Strengthening Awards, as
well as sabbatical awards and equipment and seed grants. These awards are intended to ensure
that faculty of small and mid-sized academic institutions and institutionsin the USDA -
Experimental Program for Stimulating Competitive Research (EPSCoR) states receive a portion
of available funds. In FY 1998, the NRICGP was funded at over $14 million.

Potential applicants may obtain an NRICGP Application Kit from the following address:

NRICGP, c/o Proposal Services Unit, OEP/CSREES/USDA, STOP 2245, 1400 Independence
Avenue, SW., Washington, D.C. 20250-2245, (202) 401-5048.

These materials may also be obtained via Internet by sending a message with your name, mailing
address (not e-mail), phone number, and list of materials requested to psb@reeusda.gov. The
materials will be mailed, not e-mailed. The NRICGP Web Site can aso be consulted for
information at the URL http://www.reeusda.gov/nri.

Pending Congressional approval of budgets, deadlinesfor FY 2000 competitions in the natural
resources and environment category are as follows:

Plant Responses to the Environment, Ecosystem Science, Water Resour ces Assessment and
Protection, and Soils and Soil Biology -November 15, 1999.

Improved Utilization of Wood and Wood Fiber -January 15, 2000.

Information on other deadlines can be obtained from the above NRI Web site. Contact: Sally
Rockey, (202) 404-1766, fax (202) 401-1782, srockey @reeusda.gov

Interagency Partnership Opportunities - The USDA participates in several competitively
awarded programs that are planned and administered through interagency partnerships. These
include:

The Joint Program on Terrestrial Ecology and Global Change (TECO), which is administered
through USDA's National Research Initiative Competitive Grants Program (NRICGP) in
partnership with NSF, DOE, NASA and NOAA. Visit the web site at http://teco.or nl.gov/teco/
for more information. Although not announced in FY 1999, it is expected that the TECO
program will be competed in FY 2000.

Contact: Dr. Anne Datko, (202) 401-4921, adatko@reeusda.gov

The Water and Watersheds Program, which is administered through CSREES Natural Resources
and Environment program area in partnership with NSF and EPA. Visit the following web site
for more information: http://es.epa.gov/ncer ga/rfa/wshed.html.

Contact: Dr. Maurice Horton, (202) 401-4504, mhorton@reeusda.gov



The Sustainable Agriculture Research and Education Program provides grants to improve the
environmental and economic sustainability of farming and ranching. Eligible grant recipients
include producers and representatives from educational institutions and nonprofit organizations.
SARE aso administers educational programs for extension and other agricultural professionals
through its Professional Development Program.

Getting research results and helpful information to farmersin atimely, useful fashionisahigh
priority of SARE. To advance knowledge of sustainable agriculture, SARE manages a national
information network focusing on sustainable agriculture.

SARE offersthree grant programs:. 1) Research and Education; 2) Professional Devel opment;
and 3) Producer Grants. All grants explore ways for producers to improve profits and better
protect natural resources. Many of those projects concern diversification strategies and marketing
opportunities on and off the farm.

Four SARE regional offices administer the grant programs in cooperation with the SARE
director. Regional Administrative Councils set funding priorities and make grant selection
recommendations to CSREES.

- Research & Education Grants: Awarded since 1988, these grantstypically fund
interdisciplinary projects generally ranging in size from $30,000 to $200,000 and led by
universities or nonprofit organizations using an interdisciplinary approach. Fifty-four such grants
were madein FY 1998.

- Producer Grants: Producers apply for on-farm research experiments that typically run between
$500 and $5,000. In FY 1998, 136 such grants were awarded nationwide.

- SARE Professional Development Program (PDP) Grants: First funded in 1994, these grants
sponsor professional development in sustainable agriculture concepts and practices, using
workshops, tours and meetings for the Cooperative Extension Service, the Natural Resources
Conservation Service and other agricultural professionals. In FY 1998, 28 PDP competitive
grants were awarded, along with 57 small state grants to Cooperative Extension.

- The Sustainable Agriculture Network (SAN): An effort guided by representatives from land-
grant universities, extension, nonprofit organizations, agribusinesses, farmers and ranchers, SAN
promotes effective communication about sustainable agriculture through a variety of print and
electronic information tools.

SARE grant schedules are dictated by region. Each region - North Central, Northeast, South and
West - issues annual calls for proposals for each of the three SARE grant programs. To get on
the recipient list for proposal calls, contact each regional office:

North Central Region SARE, (402) 472-7081 or www.ces.ncsu.edu/san/ncr sar e/
Northeast Region SARE, (802) 656-0471 or www.uvm.edu/~nesar e/

Southern Region SARE (770) 412-4787 or www.griffin.peachnet.edu/sar e/
Western Region SARE (435) 797-2257 or www.ext.usu.edu/wsar e/



For national information, contact (202) 720-6527 or www.sare.org . To learn more about SAN
publications, contact (301) 504-6425 or www.sar e.or g/san/htdocs/pubs/

Forest Service

The Research and Development arm of the Forest Service supports activities to discover and
apply the scientific information and technology needed to protect, manage, use, and sustain the
Nation's 1.6 billion acres of public and private forests and rangelands. The organization's primary
strength is developing options for resource managers to solve complex forest and rangeland
problems. Thorough understanding of the structure and function of ecosystem processes and of
the social and economic dimensions of issues is essential to develop sustainable natural resource
management options. The Forest Service conducts R& D through a network of six regional
Stations, a national Forest Products Laboratory, and the International Institute of Tropical
Forestry. Approximately 500 research scientists are organized into more than 150 research work
units at 67 locations. Programs are organized under four broad areas, each of which includes
severa types of R&D activities.

- Vegetation Management and Protection - Understanding vegetation and its interactions with
the physical environment and other organismsis the essential foundation for intelligent
management of the Nation's complex forest and rangeland ecosystems. Activitiesin thisarea
focus on: improving understanding of how natural and human disturbances alter the productivity,
sustainability, and biodiversity of forest and rangeland ecosystems; devel oping safe and efficient
ways to predict, prevent, reduce, and mitigate impacts of disturbances such as severe forest fires,
droughts, insects, diseases, and non-native invasive plants on ecosystem health and society;
devel oping management alternatives to increase biomass production and carbon retention in
forests and rangelands; providing management guidelines to better integrate livestock grazing,
timber production, wildlife habitat considerations, and other values; developing improved
approaches for sustainable and environmentally sound intensive management to enhance fiber
production; and developing better understanding of soil and below ground processes and
approaches for improved conservation and maintenance of soil and water resources and forest
productivity. Categories requiring attention include fundamental plant sciences, silvicultural
applications, quantitative analyses of forest vegetation, forest and rangeland ecology,
agroforestry, forest operations and engineering, insect ecology, and prevention and control of
fires, insects, diseases, and weeds, particularly invasive exotics.

- Wildlife, Fish, Watershed, and Atmospheric Sciences - This activity involves research to
increase understanding of organisms, ecosystems, and ecological processes. Clean air, clean
water, and abundant and diverse populations of fish and wildlife are important to economic and
socia well- being. General areas of high-priority research include analysis of watershed
processes and functions; the analysis of freshwater aquatic communities and habitat; the effects
of management on habitat condition for recovery of threatened, endangered, and sensitive plant
and animal species; ecosystem response to atmospheric factors such as temperature,
precipitation, and chemical composition; and analysis and restoration of riparian communities.
Activity categories within this areainclude wildlife habitat, aquatic habitat, watershed
management, and atmospheric sciences.

- Resource Valuation and Use - Increases in the size and diversity of the Nation's population
require a better understanding of social and economic tradeoffs of resource management and



policy options. Research and development activitiesin this areawill: provide comprehensive
analyses of present and anticipated uses, demand for, and supply of the Nation's renewable
resources, also considering the international situation; integrate social, economic, and biological
factors to ensure sustainability of the Nation's resources; and promote conservation and
sustainability of forest products through improved processing methods, design and treatment for
durable long-lasting materials, and recycling to reduce demand on natural resources. Activity
categories within this areainclude: renewabl e resources economics; urban forestry; wildernesses;
recreation, social, and cultural resources; forest products utilization and processing; and forest
product safety and human health.

- Resource Inventory and Monitoring - Research and development in this area assesses the
current extent and conditions of the Nation's 737 million acres of private and public forests and
tracks long- term trends in biomass volume and vegetation structure, including growth, mortality,
and removals. Thiswork is built around two programs. The forest inventory and analysis
program has a 60-year continuous data record based on analysis of remotely sensed imagery,
including aerial photography and satellite data, and periodic remeasurement of 130,000 field
plots. The forest health monitoring program isless than 10 years old and currently covers 70
percent of America's forests. Together, the two programs continue to provide the only source of
comprehensive inventory information for evaluating the health, sustainability, and ecological
integrity and productivity of America’s forest ecosystems. Both programs rely heavily on
collaboration with State forestry agencies, universities, and other interests who contribute people
and funding to deliver the programs. In addition to the two programs, work in this area also
includes development of new, more efficient and more reliable monitoring methods,
technologies, and applications.

Global Change Research. The Forest Service is an integral participant in the U.S. Global
Change Research Program. Forest Service global change research efforts are highly integrated
and consist of abroad spectrum of studies relating to forest and range ecosystems. In FY 1998,
the Forest Service awarded $17.2 million to support cooperative research agreements, grants, and
contracts with universities, States, and other research organizations.

Cooperative agreements are used to acquire specific expertise or resources to meet short-term
needs where these are missing from internal Forest Service research and development
capabilities. Cooperative research agreements are the preferred instruments for extramural
research because our experience is that partnerships are most efficiently fostered and work is
most productively focused on mission-related research using them. These agreements are
generally developed on a scientist-to- scientist basis. In accordance with Forest Service policy,
all work proposed and funded by cooperative research agreements is peer-reviewed. Proposed
studies are peer-reviewed before they begin and manuscripts documenting results are peer-
reviewed before publication. Progressis tracked through periodic progress reports, approval of
which isusually a condition for continued funding. Funding decisions are made by Research
Work Unit Project Leaders in coordination with Research Station headquarters.

Some research grants and contracts are solicited on a competitive basis. Funding decisions are
made by Forest Service scientists and Station managers in accordance with applicable
regulations. Peer review is an integral part of the selection process for grants and contracts
solicited on a competitive basis. Formal Requests for Proposals have been used most frequently
and successfully within the Global Change Research program.



Additional information on cooperative agreements, grants, and contracts, as well as the Forest
Service Globa Change Research program, can be obtained by contacting any of the Stations
listed below:

North Central Research Station, 1992 Folwell Avenue, St Paul, MN 55108 (612)-649-5000
Northeastern Research Station 5 Radnor Corporate Center, Suite 200, P.O. Box 6775,
Radnor, PA 19087-4585, (610)-975-4222

Pacific Northwest Research Station 333 S.W. 1st Avenue, Portland, OR 97208 (503)-808-3592
Pacific Southwest Research Station, 800 Buchanan Street, West Bldg., Albany, CA 94710
(510)-559-6300

Rocky Mountain Research Station, 240 W. Prospect Road, Fort Collins, CO 80526-2098
(970)-498-1100

Southern Research Station, P.O. Box 2680, Asheville, NC 28802 (704)-257-4300

Forest Products Laboratory, One Gifford Pinchot Drive, Madison, WI 53705-2398
(608)-231-9200

International Institute of Tropical Forestry, P.O. Box 25000, Rio Piedras, PR 00928-2500
(787)-766-5335

For more information about our research and development programs and organization, visit our
web site at

http://lwww.fs.fed.us/r esear ch.

Agricultural Research Service (ARS) The ARS isthe principal in-house research agency of
USDA. It isone of the four component agencies of the Research, Education, and Economics

mission area. Approximately 2000 ARS scientists conduct research at 103 locations, often in

partnership with universities and other State and Federal agencies.

Thevision of ARSisto lead Americatoward a better future through agricultural research and
information. The mission of the agency is to conduct research to develop and transfer solutions
to agricultural problems of high national priority and to provide information access and
dissemination to ensure high-quality, safe food, and other agricultural products; assess the
nutritional needs of Americans, sustain a competitive agricultural economy; enhance the natural
resource base and the environment; and provide economic opportunities for rural citizens,
communities, and society as awhole.

ARS research has long been associated with higher yields and more environmentally sensitive
farming techniques. The impact of ARS research extends far beyond the farm gate and the dinner
table. Agricultural research is as much about human health asit is about improving crops and



livestock through both modern adaptations of traditional breeding methods and new
biotechnology techniques.

ARS research provides solutions to a wide range of problems related to agriculture, problems
requiring long-term commitment of resources or those problems unlikely to have solutions with
guick commercia payoff that would tempt private industry to do the research. These problems
range from the ongoing battle to protect crops and livestock from costly pests and diseases, to
improving quality and safety of agricultural commaodities and products, determining the right
mix of nutrients for humans from infancy to old age, making the best use of natural resources,
and ensuring profitability for producers and processors while keeping costs down for consumers.

To develop these solutions, ARS scientists carry out basic, applied, and developmental research,
which are inextricably linked. Scientists cannot do applied and developmental research without
the foundation provided by basic research. ARS basic research must point toward specific uses
for new knowledge resulting from the research. Basic research is aso necessary to anticipate
new problems and provide information needed for rational nationwide policies.

ARS serves a multitude of customers and stakeholders, including USDA and Congress, by
communicating research results and transferring new technologies from ARS to other scientists,
institutions of higher education, producers, product and process developers, consumers, policy
makers, legidators, and other end users through publications, conferences, workshops and
consultations, and partnerships and patent licenses.

ARS National Programs

ARS is aggregating its research activities into a number of National Programs. Narrative
descriptions of each program are available for public review and comment on the ARS
homepage at http://www.ar s.usda.gov. The followingisalist of thetitles of the proposed
National Programs:

Animal Production, Product Natural Resourcesand Crop Production, Product
Value and Safety Sustainable Agricultural Value and Safety
Systems
Animal genomes, germplasm, Water quality and management Plant, microbial & insect
reproduction & development germplasm conservation &
development

Animal production systems  Soil quality and management Plant biological & molecular

processes
Animal health Air quality Plant diseases
Arthropod pests of animals ~ Global change Crop & commodity pest biology,

and humans control & quarantine



Animal well-being and stress Grazing lands management Integrated crop production and

control systems protection systems
Aquaculture Manure and byproduct New uses, quality, &
utilization marketability of plant & animal
products

Human nutrition requirements, Integrated farming systems Bioenergy & energy alternatives
food composition, & intake

Food safety (animal & plant Methyl bromide alternatives*
products)

* Temporary National Program
Technology Transfer

ARS frequently establishes partnerships with companies and other institutions to develop and
transfer new technologies to potential users through Cooperative Research and Devel opment
Agreements (CRADAS) and patent licenses. These activities expedite the commercialization of
agricultural technologies. Approximately 750 CRADASs have been set up with industry to date,
some of which have already led to new commercial products and processes. More than 200
licenses of ARS-developed technologies are currently in place, primarily permitting private
industries to make, use, and sell ARS-patented products or processes. ARS technology transfer
has had a positive impact on small and rural businesses. ARS gives first preference to exclusive
licenses of its technology to small businesses; more than half of the Agency's current licenses
and CRADAs arewith small, rural, and/or minority-or women-owned businesses, and a similar
number of small and/or rural companies were created based on patented ARS technologies.

Contact: K.D. Murrell, Deputy Administrator, National Program Staff, (301) 504-5084,
fax (301) 504-7302.



National Oceanic and Atmospheric
Administration
Department of Commerce

The Nationa Oceanic and Atmospheric Administration (NOAA) mission includes two equally
important components. 1) Promoting global environmental stewardship to conserve and wisely
manage the Nation's marine and coastal resources, and, 2) describing, monitoring, and predicting
changesin the Earth's environment.

Types of Environment and Natural Resour ces Resear ch Supported

Long-Term Monitoring of the Oceans and Atmosphere. NOAA provides both satelliteand in
situ observations, data, and information necessary to understand the Earth system, to assess
changesto that system, and to predict future changes. NOAA's polar-orbiting and geostationary
satellites provide continuous, long-term, quality environmental observations of the high seas,
upper and lower atmosphere, and land areas to sustain major science programs involving global
monitoring, sustainable development, climate change, coastal and marine resources, and natural
disasters. NOAA data and observations will comprise a significant component of the U.S.
contribution to an international global observing system.

Forecasting and Predicting the Future State of the Atmosphere. Air quality research focuses
on gaining a fundamental understanding of the atmospheric processes that must be characterized
for credible and useful predictions. The primary issues that NOAA addresses are surface-level
ozone, acidic deposition, and visibility. NOAA also addresses two important research aspects of
global climate change and stratospheric ozone depletion. NOAA has asignificant rolein
operational observation, research, prediction, and information management efforts for the
national global change effort.

Social and Economic Sciences Resear ch. This area of study focuses on the human dimensions
of global change and the relationship of near-term climate forecasts and their impact on the
economy. NOAA provides forecasts and warnings of atmospheric and oceanic natural hazards,
including devel oping predictive methodol ogies and improving the understanding of underlying
environmental processes. NOAA also provides flood and hydrological forecasts and warnings for
the protection of life and property. Research is geared to advanced water quantity forecasting.

Monitoring Renewable M arine Resour ces and Their Attendant Uses. NOAA pursues a
multidisciplinary approach to enhance the ability of scientists and managers to identify,
understand, and manage anthropogenic impacts to marine ecosystems against a background of
natural system variability. NOAA's social and economic sciences research focuses on the social
and economic impacts of fisheries management and damage assessment methodol ogies.

Coastal and Marine Observations, Modeling, Assessment, Ecosystem Prediction, and
I nformation M anagement. Ongoing research includes remote sensing, modeling of oceanic and
near-shore processes, developing key indicators of coastal and marine ecosystem health, effects



of cumulative impacts on coastal and marine environments, and environmental valuation and
human dimensions research.

Resear ch on and M anagement of Marine Ecosystems and Their Biodiversity. Researchin
this areaincludes surveying and monitoring the abundance of and trends in marine biota;
measuring and evaluating the impacts of pollution, exotic species, and habitat degradation on
marine biodiversity and ecosystem integrity; and understanding and generating models to
simulate large-scale marine ecosystems. NOAA's role extends to the restoration of degraded
ecosystems and establishment and management of marine and estuarine sanctuaries and reserves.

Resear ch Funding Opportunities

Coastal Ocean Program

The Coastal Ocean Program (COP) Office regularly issues Federal Register notices to request
proposals to support multi-investigator, multidisciplinary projects in modeling, process studies,
observations, and synthesis. The goal of these efforts is to better understand ecosystem processes
to improve the management of coastal resources and to develop the scientific basis for improved
coastal ocean predictions to protect lives, property, and resources. These notices requesting
proposals are first published in the Federal Register(see the Web site
http://www.access.gpo.gov/su_docs/aces/aces140.html), on the COP homepage
(http://www.cop.noaa.gov/) and through an e-mail distribution list. Each notice includes
detailed instructions for applications and requirements, and points of contact. The COP does not
accept unsolicited proposals.

COP projects generally consist of several coordinated investigations with separate awards,
ranging from $5,000 to $200,000. Actua funding levels will depend upon the final budget
appropriations for the fiscal year. Funding for both FY 1998 and FY 1999 COP grantsis
estimated at about $8.5 million.

Coastal ecosystem research studies focus on regional-scale systems, investigate high-priority
coastal ecosystem issues, and develop tools and information for use in management and policy
decisions. These projects seek to develop an understanding of the factors that influence fish
population levels, of the cumulative effects of multiple stressors on coastal ecosystems, and of
the causes and impacts of current coastal ocean problems, such as harmful algal blooms. The
genera life-cycle designs of the projects are 4 to 6 years, and are intended to develop a
fundamental understanding of ecosystems or processes, relate that understanding to decision
makers; and develop useful methods or tools for application of that scientific understanding.
Current efforts are:

- ECOHAB (Ecology and Oceanography of Harmful Algal Blooms) - COP isleading NOAA's
effort in this new emphasisin coastal ocean science research. Because of the escalating
importance of understanding harmful algal blooms and the number of Federal agencies with
responsibilitiesin this research area, an Interagency Working Group has developed a Harmful
Algal Bloom Initiative. The ECOHAB program began in FY 1997 and includes NOAA, NSF,
the Office of Naval Research, EPA and NASA.



- Florida Keys Cumulative Effects of Multiple Stressors - This study is developing indicators of
stress for key organisms and characterizing the effects of these stresses on Keys' ecosystems.
Research is being conducted on both human-induced and natural stressors with particular
attention to over-fishing, temperature, salinity, coastal storms, turbidity, sedimentation, and
nutrients. The goal isto integrate this information into a process-oriented, ecosystem-level model
useful for management.

- Global Ocean Ecosystem Dynamics (GLOBEC), Northeast Pacific Sudy - Thisisajoint
research effort with NSF. The goals of U.S. GLOBEC in the Northeast Pacific are (1) to
understand the effects of climate variability and climate change on the distribution, abundance,
and production of marine animals (including salmon and other commercially important living
marine resources) and (2) to embody this understanding in predictive models capabl e of
elucidating ecosystem dynamics and responses. The area of study extends along the west coast of
North America from Point Conception, Californiato Shelikof Strait, Alaska. (Canada has a
complementary program underway for Canadian waters). Research results will be provided
routinely to the National Marine Fisheries Service (NMFS) Southwest, Northwest, and Alaska
Fisheries Science Centers and to their regional Fishery Management Councils and others
responsible for the management and restoration of important fisheriesin the region.

- GLOBEC Northwest Atlantic Study - Northwest Atlantic GLOBEC is alarge multidisciplinary,
multi-year oceanographic effort jointly funded by NSF and NOAA/COP. Its goals are to predict
changes in the distribution and abundance of key planktonic species as aresult of changesin the
physical and biotic environment, and to anticipate how plankton populations might respond to
climate change. The COP Georges Bank Predation Study, which has been integrated with the
GLOBEC study, focuses on higher trophic levels. Its goals are to develop multispecies model s of
the synergistic effects of predation and exploitation on fish community dynamics and to evaluate
the consequences of alternative harvesting strategies on yield, productivity, and community
structure. Together, these studies explore both natural and anthropogenic sources of variability in
Georges Bank fish populations and will assess fishery ecosystem recovery times. Major users of
data from the joint study are the Northeast Fishery Management Council and other coastal
resource managers.

- Episodic Events-Great Lakes Experiment (EEGLE) Major factors in the degradation of the
Great Lakes are nutrient enrichment, sedimentation, and toxic contamination. Assessing and
predicting impacts of multiple stressorsis necessary to evaluate the importance of nonpoint
source pollution and episodic eventsin the Great Lakes. The EEGLE project, ajoint NSF-COP
endeavor, isfocusing on the massive annual early spring turbidity plume that extends along the
southern coastline of Lake Michigan. While the plume is hypothesized to contain virtually 100%
of the new sediments washed into the lake each year, some of the material in this event has been
in the lake for decades and is being "reinjected” into the water column. Although relatively short
in duration, lasting on the order of one month, the annual plume is hypothesized to have a
profound impact on the overall ecology of Lake Michigan. Nutrients and contaminants adhere to
the fine-grained materials and are transported by the plume.

- Pacific Northwest Coastal Ecosystem Regional Sudy (PNCERS) - This study focuses on the



perception that large-scale declines of some key fisheries resources suggest a systemic problem
in addition to better known local and isolated factors. PNCERS will develop ecosystem models
relating the effects of land use, coastal dynamics, and natural and human stressors on coastal-
dependent resources. Additional focus will be placed on the social and economic impacts of
management practices.

- Complexity and Stressors in Estuarine Systems (COASTES) - This project is developing a
framework for understanding, predicting, and managing the effects of multiple stressorson a
representative system, the Patuxent River, a sub-estuary of the Chesapeake Bay, which has been
degraded. COASTES research objectives are to determine the current cumul ative effects of toxic
inorganic elements and excess nutrients on the Patuxent River system; how ecological
complexity, variability, and spatial structure affect the response of this system to multiple
stressors and the ability of managersto predict that response; and how management options may
affect both the biota and the economic value of the system.

- South Florida Ecosystem Restoration, Prediction and Modeling (SFERPM) - COP's
involvement in South Florida Restoration is part of alarger interagency effort to restore water
quality and ecosystem integrity to al of South Florida. COP's SFERPM program will conduct
empirical studies, develop and run models, assess risks, and evaluate the ecological response of
the South Florida coastal marine ecosystem. It will also include an education and outreach effort.

- Southeast Bering Sea Carrying Capacity Study (SEBSCC) - Responding to recommendations
from the National Research Council, this expanded study is afollow-on to the Bering Sea
Fisheries- Oceanography Coordinated Investigation (BS-FOCI). SEBSCC is exploring the
linkages among environmental factors; pollock recruitment, growth rates, and predation; and
distribution and rel ationships among key ecosystem components. A particular focusis
ecosystem-wide resource dynamics, particularly the role of pollock as akey speciesin the
ecosystem. Like BS-FOCI, research results are routinely provided through the NMFS Alaska
Fisheries Science Center to the Northwest Pacific Regional Fishery Management Council and to
the broader community through the Internet and other means.

FY 1999 COP Funding Opportunities:

To view notices of funding, please visit the COP Web site:
http://www.cop.noaa.gov/gr ants/intro.htm

Contact: David Johnson, Acting Director, NOAA Coastal Ocean Program Office (NCOP), 1315
East-West Highway, Silver Spring, MD, 20910, (301) 713-3338, ext. 134, fax (301) 713-4044,
david.johnson@noaa.gov

Climate and Global Change Program

NOAA's Climate and Global Change Program maintains a balanced program of observations that
includes analytical studies, climate prediction, and information management. There are ongoing
effortsin situ and satellite observations with an emphasis on oceanic and atmospheric dynamics
(including sealevel), circulation and chemistry, and development of new measurement
techniques. Research is supported on ocean-atmosphere interactions, the global hydrological




cycle, the role of ocean circulation and biogeochemical dynamicsin climate change, atmospheric
trace gas/climate interactions, and the response of marine ecosystems and living resources to
climate change and related stress. Efforts to improve climate modeling, prediction, and
information management capabilities are also supported, as are global change economics, human
dimensions research, archival management, and dissemination of data and information useful for
global change research.

NOAA's Climate and Globa Change Program is akey contributing element of the U.S. Global
Change Research Program and is designed to complement other agency contributions to that
national effort. Current program plans assume that over 50% of the total resources for this
program will support extramural efforts. Program Announcements are issued annually for
projects to be conducted by investigators both inside and outside of NOAA, primarily over 1-, 2-,
or 3-year periods. Prospective applicants should communicate with Program Officers for
information on priorities within program elements and prospects for funding. Proposal's should
not be sent to individual Program Officers unless specifically stated in the program descriptions
below. All submissions should be directed to the Office of Global Programs (OGP), National
Oceanic and Atmospheric Administration, 1100 Wayne Avenue, Suite 1225, Silver Spring, MD
20910-5603. Information is also be available from the OGP Web site at:
http://www.ogp.noaa.gov/C& GC/AO/98ao.html.

General Contact: IrmaduPree, (301) 427-2089, ext. 107, fax (301) 427-2073,
duPree@ogp.noaa.gov

Climate and Global Change Program Opportunities

In FY 1999, NOAA will give priority attention to individual proposalsin the areas listed below.
The names, affiliations, and phone numbers of relevant Climate and Global Change Program
Officers are provided. Funding for some programs may be limited to ongoing projects or may be
used to fund projects proposed in FY 1998.

Aerosols - The Aerosols Project focuses on research to improve the predictive understanding of
the role of anthropogenic aerosolsin climate forcing.

Contact: Joel Levy, NOAA/OGP, 427-2089, ext.111, levy@ogp.noaa.gov

- Atmospheric Chemistry - The Atmospheric Chemistry Project focuses on global monitoring,
process-oriented laboratory and field studies, and theoretical modeling to improve the predictive
understanding of atmospheric trace gases that influence the Earth's chemical and radiative
balance.

Contact: Joel Levy, NOAA/OGP, (301) 427-2089, ext. 111, levy @ogp.noaa.gov

- Climate Change Data and Detection - The scientific goals of this element include effortsto (1)
provide data and information management support activities needed to assure the availability of
critical data sets from avariety of national and international programs of primary interest to
NOAA's Climate and Globa Change Program, e.g., the Climate Variability and Predictability



(CLIVAR) Program, the Global Energy & Water Cycle Experiment (GEWEX), the Global
Ocean-Atmosphere- Land System (GOALYS), the Global Climate Observing System, National
and International Assessments, etc.; (2) provide data and information management support
related to cross-cutting science efforts necessary to assess seasonal, interannual, decadal, and
longer climate variations; (3) document the quantitative character of observed climate variations
and changes; and (4) attribute changes in the observed climate record to specific climate
forcings.

Contacts: Tom Karl, NOAA/NESDIS /National Climatic Data Center, Asheville, NC, (828) 271-
4319, tkarl @ncdc.noaa.gov; Bill Murray, NOAA/OGP, (301) 427-2089, ext. 133,

murray @ogp.noaa.gov; Chris Miller, NOAA/NESDIS, (301) 713-1264,

miller@esdim.noaa.gov

- CLIVAR-Atlantic - Asaninitial NOAA C& GC contribution to the emerging international
Climate Variability and Predictability Programme and a follow-on to the Atlantic Climate
Change Program, limited funds are available in FY 1999 for proposals that seek to address
natural climate variability and predictability in the coupled ocean-atmosphere tropical Atlantic
system and its interaction with higher latitude variability, such as the North Atlantic Oscillation.
It isanticipated that thisinitial focus will lay the foundation for an expanded CLI1VAR-Atlantic
Program that is being planned for FY 2000 and beyond.

Contact James F. Todd, NOAA/Office of Global Programs, Silver Spring, MD, (301) 427-2089,
ext. 139, todd@ogp.noaa.gov

- Economics and Human Dimensions of Climate Fluctuations - This program element is aimed at
understanding how social and economic systems are currently influenced by fluctuationsin
climate (seasonal, interannual, and decadal), and how human behavior can be (or why it may not
be) affected based on information about variability in the climate system.

Contacts: Caitlin Simpson, NOAA/OGP, (301) 427-2089, ext. 151 or (301) 427-2089, ext. 152,
Simpson@ogp.noaa.gov

- Education - The principal objective of the Climate and Global Change Education Program isto
develop innovative and creative methods for educating community leaders and the general public
concerning current knowledge on climate and global change issues, such as natural climate
variability, ozone depletion, greenhouse warming, marine and terrestrial response, and sea level
rise.

Contact: Daphne Gemmill, NOAA/OGP, (301) 763-8000 ext.7513, daphne.gemmill @noaa.gov

- GEWEX Continental-Scale International Project (GCIP) - NOAA's principal contribution to
GEWEX isdirected at 1) improving the representation of processes such as cold season
hydrometeorological processes, subgrid scale precipitation variability, evolving soil moisture
fields and their subgrid scale variability and evolving vegetation coversin coupled
land/atmosphere models: 2) improving the measurement and understanding of heavy
precipitation and runoff regimesin the eastern part of the Mississippi River Basin and their role



in water and energy budgets; 3) improving the analysis of precipitation over arange of time and
space scales; 4) initiating studies of critical physical processes in the eastern part of the
Mississippi River Basin and 5) undertaking studies and model development to make the outputs
of climate forecasts and information more relevant for water resource managers.

Contact: Rick Lawford, NOAA/OGP, (301) 427-2089, ext.146, |awford@ogp.noaa.gov

- Global Ocean-Atmosphere-Land System - The objectives of the GOALS Program areto
understand global climate variability on seasonal-to-interannual time scales, to determine the
extent to which this variability is predictable, develop the observational, theoretical, and
computational meansto predict this variability, and make experimental predictions within the
limits of proven feasibility. GOALS isintended to further our understanding and improve
predictions of the El Nifio/Southern Oscillation (ENSO) phenomena as well asto extend our
understanding of predictability of seasonal to interannual fluctuations beyond the tropical Pacific
to include the effects of the other tropical oceans, higher latitude oceans, and land surface
processes.

Contact: Michael Patterson, NOAA/OGP, (301)427-2089, ext. 102,
patterson@ogp.noaa.gov

- Pan-American Climate Sudies (PACS) - The principal goa of PACS s to extend the scope and
improve the skill of operational seasonal-to-interannual climate prediction over the Americas.
Particular emphasisis placed on understanding the mechanisms associated with warm season
rainfall and its potential predictability. In addition to seasonal mean rainfall and temperature,
PACS is concerned with the frequency of occurrence of significant weather events over the
course of a season or seasons. NOAA expects approximately $3 million to be available for new
and renewal PACS awards this year. Please refer to the PACS homepage for further information
at http://tao.atmos.washington.edu/pacs

Contact: Michael Patterson, NOAA/OGP, (301) 427-2089, ext. 102, patterson@ogp.noaa.gov

- Ocean-Atmosphere Carbon Exchange Sudy (OACES) - OACES focuses on global
observations, process-oriented field studies and modeling to improve our ability to predict the
fate of anthropogenic carbon dioxide.

Contact: Lisa Dilling, NOAA/OGP, (301) 427-2089, ext. 106, dilling@ogp.noaa.gov

- Paleoclimatology - The NOAA Paleoclimatology Program will entertain projects that address
seasonal -to-annually dated time series to develop and understanding of the full range of natural
environmental variability during the holocene. Research efforts should focus on the utilization of
seasonally-to-annually-dated pal eoclimate time series to develop and understanding of the
seasonal to century scale variability and predictability of: 1) the ENSO and African/Asian
monsoon systems. 2) the ocean thermohaline system and its relation to global change, and 3) the
hydrologic system at regional to global scales, asit relates to the above. Proposals should be
submitted to the NSF Earth System History Announcement of Opportunity with an expected due
date in January 1999.



Contacts: Heather Benway NOAA/OGP, (301) 427-2089, ext.113, benway @ogp.noaa.gov or
Jonathan Overpeck, NOAA/National Global Data Center, Boulder, CO, (303) 497-6172,
jto@mail.ngdc.noaa.gov

National Sea Grant College Program

The National Sea Grant College Program sponsors research, education, training, and extension
activitiesin order to increase the understanding, development, and wise use of ocean, coastal,
and Great Lakes resources. The Secretary of Commerce, through NOAA, awards grants on a
competitive basis for these purposes. One-third of the total grant award must come from non-
Federal matching funds. The Federal appropriation for FY 1998 was $56 million. The core of the
program is carried out through a network of 29 Sea Grant College Programs, located in coastal
and Great L akes states and in Puerto Rico, involving hundreds of universities nationwide.
Applicants should contact the Sea Grant College Program in their areaor Leon Cammen,
NOAA/National Sea Grant College Program, R/SG, 1315 East West Highway, Silver Spring,
MD 20910, (301) 713-2435, ext. 136, leon.cammen@noaa.gov.

The National Sea Grant College Program supports a broad array of research, education, and
outreach activities related to the environment and natural resources, as described below.

Economic L eader ship. Sea Grant research, education, and extension programs produce
scientific knowledge and technology required to strengthen U.S. leadership in ocean and marine-
related industries and to enhance the social, environmental, and economic well-being of coastal
communities:

- Commercial Biotechnology - Sea Grant contributes to economic development, especidly in the
pharmaceutical, chemical, and seafood industries, by using the tools of biotechnology. Research
and technology transfer programs develop fundamental knowledge of natural products and
processes of marine organisms to provide models for new commercia products and new
approaches to industrial processing and bioprocessing.

- Environmental Technology - Sea Grant devel ops technologies that enhance environmental
monitoring and assessment required to improve policy making, to prevent and control pollution,
and to restore polluted areas. Emphasisis on development of instrumentation and autonomous
platforms for remote sensing and sampling of environmental features; technology and
biotechnology that reduces or eliminates pollutant discharge in waste streams, such as seafood
processing and aquaculture facilities, and processes that restore or remediate contaminated Great
Lakes and coastal waters and sediments.

- Ecosystem-Based Fisheries Management - Assessing the status of fisheries resources for
sustained profitability must incorporate knowledge of ecosystems. Sea Grant research is focused
on improving prediction of future fishery yields through development of better assessment tools
to account for population changes, natural and human causes of change in the environment, and
Species interactions.



- Assessing the Social and Economic Aspects of Fisheries Management - Declining stocks have
led to increased competition for available resources. Identification of feasible and effective
management toolsis a high priority. Sea Grant, through research and information transfer, helps
fisheries managers, industry, and coastal communities understand the social, economic, and legal
impacts resulting from new management strategies.

- Minimizing Bycatch - Although the ecosystem implications of fishery bycatch are not well
understood, there is growing evidence of its detrimental effectsin some of the Nation's fisheries.
In addition, there is the unwanted capture of marine mammals, endangered or threatened species,
and commercial fish allocated to other fisheries. Sea Grant research continues to evaluate the
efficacy of devices and practices designed to minimize bycatch, to improve the economic return
to the industry by more effective harvest of target species, and to conserve protected species.

- Enhancing Wild Stocks through Aquaculture - Sea Grant research is focused on developing
technology for using aguaculture to enhance natural populations of key agquatic species and on
evaluating the technical and economic feasibility of this approach to stock restoration.

- Improve Aguaculture Production Systems - Coastal aquaculture industries are confronted by
limited water supply and quality, competition from other resource users, and a host of
environmental obstacles. Sea Grant research focuses on aguaculture systems, including offshore
cages and pens, high-density recirculating systems for onshore production, and practices required
to reduce harmful impacts on coastal systems, to provide sustained water quality and reduce
nearshore conflicts.

- Improve Aquaculture Husbandry - Sea Grant research seeks to improve brood stock and to
meet the demand for reliable seed stocks. It targets genetics, physiology, disease diagnosis and
control, nutrition, biotechnology, and systems management.

- Seafood Quality and Safety - Sea Grant works with seafood processors to devel op techniques to
decrease costs and ensure high-quality products. These include implementation of efficient
manufacturing processes, use of biochemical techniques to determine food quality, and education
of consumers, media, and public health officials on issues of seafood safety.

- Seafood Processing Technology and Practices - To remain competitive, domestic processors
must increase efficiency through technological improvements in processing, storage and
transportation, and control of costs through improved worker efficiency and reduced accidents
and lost time. Priority research topics include improving energy and processing efficiency in
production of fresh, frozen, and canned products; using automation in production; and improving
technology for storing and transporting seafood.

- Seafood Waste Management and Byproduct Recovery - New techniques are required to cut
down the wastes from processing, including those for increased byproduct recovery and for
treatment of residual waters. Sea Grant develops technology for water conservation, waste
management, effluent control, and recovery of byproducts such as enzymes, hormones, and
aquacultural feed.



- Seafood Product Development - Cultured and wild-harvested marine resources provide
opportunities to expand markets for seafood by devel oping new products and product forms. Sea
Grant researchers develop technology for producing high-quality products from under-utilized
and mixed species, especialy those with potential to replace depleted traditional species.

Coastal Ecosystem Health and Environmental Safety. Sea Grant strives to protect and
enhance coastal ecosystem health as the basis for sustained growth of the coastal economy.
Goals include improved water quality in coastal and Great Lakes ecosystems; high-quality
habitats for living marine resources; a prosperous and environmentally sound seafood production
and processing sector; and the integration of the physical, natural, and socia sciencesin the
development of resource management policies.

- Contaminants - Control of toxic substances and their elimination from the environment is a
fundamental requirement for sustaining coastal ecosystems and their resources. Sea Grant
emphasi zes research on contaminant sources, trends, transport, fate, and effects.

- Eutrophication - Sea Grant researchers continue to investigate the causes and consequences of
eutrophication in coastal and estuarine waters and to work with policy makersto identify cost-
effective alternatives for control.

- Biotoxins/Harmful Algal Blooms - Sea Grant, in close collaboration with public health officials,
seeks to develop new methods for detecting biotoxins and the organisms that produce them and
for conducting the ecological research needed to predict and mitigate the impacts of harmful
algal blooms.

- Habitat Loss and Modification - Sea Grant, in collaboration with scientists from the NMFS and
regional and State resource agencies, seeks a better understanding of the role estuarine and
coastal habitats play in maintaining the health of living marine and Great L akes resources.

- Nonindigenous Species - Using tools from engineering, biotechnology, ecology, and genetics,
Sea Grant researchers help identify nonindigenous organisms and their life cycle and ecological
relationships. With outreach specialists, Sea Grant entrains Government and industry
participation to devel op cost-effective, environmentally sound management strategies.

- Coastal Development - Population density and growth continues to place extraordinary
demands on coastal communities. To help minimize the impact of coastal hazards, Sea Grant
evaluates alternative policies (e.g., building codes, legal provisions, economic incentives) and
works closely with community |eaders to assess their role in hazard reduction.

- Human Dimensions of Coastal Change - Sea Grant develops new approaches for evaluating the
effectiveness of policies and management approaches to coastal resources; assesses the
usefulness of new tools and management approaches; analyzes and provides alternatives for the
resolution of conflicts between coastal resource users; and assesses the capacity of legal and
management schemes to deal with the issues critical to sustaining coastal ecosystem health and
economic vitality.



Education and Human Resour ces. Sea Grant draws on its partnership of people, universities,
government, and business to inform and educate citizens about the oceans and their resources,
and to provide the advanced education required to ensure the contributions of atechnically
trained work force. Two strategic needs have been identified: development of a highly trained
work force and enhanced scientific and environmental education. To address these needs, Sea
Grant focuses on four main audiences. 1) precollege teachers; 2) students in undergraduate and
graduate science, engineering, and policy programs; 3) adults whose occupations are tied to
marine and coastal resources (commercial and recreational fishers, resource planners, coastal
developers, government decision makers); and 4) the general public:

- Scientists and Engineers - The Nation requires areliable supply of qualified scientists and
engineersin marine and coastal fields, and Sea Grant provides fellowships and research
assistantships to highly qualified students. In addition, Sea Grant has initiated an industrial
fellowship program in which qualified graduate students conduct research within a corporate
setting under both academic and industrial supervision.

- Resource Managers - To meet the growing need for policy and resource managers at all levels
of government, Sea Grant isincreasing the number of decision makers with post-graduate
education in natural resource management; devel oping workshops that teach integrated
ecosystem management techniques to local decision makers using advanced technologies; and
developing outreach programs to address merging coastal resource issues such as habitat
restoration and water pollution.

- Technical Training - With realignment of the U.S. economy away from primary manufacturing
and natural resource extraction, a need exists to focus human resource development on the
emerging industrial and service sectors related to marine industry. Sea Grant devel ops training,
retraining, and job-to-work programs for employees of marine industries (such as boat building,
marine electronics, aquaculture, and recreation and tourism).

- Precollege Education - The precollege (kindergarten through grade 12) educational system has
not met the U.S. need for informed graduates in science and mathematics. During the coming
decade, Sea Grant educators will design, implement, and assess education programs to
complement the national systemic initiatives to improve K-12 education. The goal isto provide
current research- based marine and coastal information and curriculathat reflect a
multidisciplinary base, as well as afocus on issues relevant to local communities and
ecosystems.

Sea Grant marine education has aways stressed the natural sciences but included other
disciplines such as the socia sciences, humanities, and the arts. The principle vehicle for
transferring this knowledge concentrates on teaching the teacher through training and direct
outreach to classrooms. Through programs such as Operation Pathfinder, Sea Grant makes
special efforts to include minority teachers, teachers of minority students, and particularly
students from economically disadvantaged backgrounds.

National Under sea Resear ch Program




The National Undersea Research Program (NURP) is the Nation's only program dedicated to
advancing undersea research in the oceans and Great Lakes. The NURP mission isto advance
undersea exploration and experimentation in support of NOAA and national research priorities.
A national network of regional research centersin partnership with NOAA headquartersin Silver
Spring, MD helps place scientists underwater using state-of-the-art submersibles, an underwater
laboratory, specialized diving gear, and remotely operated vehicles. The Federal appropriation
for FY 1998 was $15.5M.

The headquarters' office coordinates research in support of the entire program. The regional
centers listed below support undersea research relating to building sustainable fisheries,
sustaining healthy coasts, predicting and assessing decadal to centennia change, and short term
warnings and forecasts. General support of at-sea operations including submersible time,
supplies and some limited salary is provided. Proposals are competitively reviewed and are
submitted in response to announcements.

Requests for support may be made by scientists and engineers at universities or research
institutions. For further information applicants should contact the National Undersea Research
Center in their region or NURP headquarters in NOAA. NURP also maintains a homepage that
provides information on its programs. The homepage URL is. http://www.ucc.uconn.edu/
~wwwnur c/nurp.html.

Headquarters Office: Ed Meyer, National Undersea Research Program, 1315 East-West
Highway, Silver Spring, MD 20910, (301) 713-2427, fax (301) 713-1967.

Regional Centers:
North Atlantic and Great Lakes. National Undersea Research Center, University of Connecticut
-Avery Point, 1084 Shennecossett Road, Groton, CT 06340, (860) 405-9121, fax (860) 445-2969

Southeastern U.S,, Gulf of Mexico: National Undersea Research Center, University of North
Carolina -Wilmington, 7205 Wrightsville Avenue, Wilmington, NC 28043, (910) 256-5133, ext.
265, fax (910) 256-8856

Mid-Atlantic: National Undersea Research Center, Dept. of Marine & Coastal Sciences
Rutgers University, Cook College, P.O. Box 231, New Brunswick, NJ 08903, (732) 932-6555,
fax (732) 932-8578

Caribbean: Caribbean Marine Research Center, National Undersea Research Center, 1501 North
Point Parkway, West Palm Beach, Florida 33407, (407) 471-7552, fax (407) 471-7553

West Coast & Polar Regions: West Coast National Undersea Research Center
University of Alaska Fairbanks, P.O. Box 757220, 208 O'Neill Bldg., Fairbanks, AK 99775-
7220, (907) 474-5870, fax (907) 474-5804

Hawaii and Pacific: National Undersea Research Center, (HURL), University of Hawaii-Manoa,
1000 Pope Road, MSB 303, Honolulu, HI 96822, (808) 956-6335, (fax) (808) 956-9772 (main
office), (808) 956-6802, (fax), (808) 956-2136 (director's office)



National Ocean Service

NOAA's National Ocean Service (NOS), in partnership with EPA and NASA (NASA), is
providing an opportunity to participate in the establishment of pilot sites for the devel opment of
anetwork of intensive, long-term monitoring and research sites around the U.S. marine and
Great Lakes coasts. The focus of NOAA's funding is research and monitoring programs at pilot
sites utilizing ecological indicators and investigating the ecological effects of environmental
stressors.

The Coastal Intensive Site Network (CISNet), developed between NOAA, EPA, and NASA, was
formed in response to CENR's report entitled, "Integrating the Nation's Environmental
Monitoring and Research Networks and Programs: A Proposed Framework." These sites are to
fill acritical gap identified in the Nation's capability to integrate the results from environmental
monitoring and related research programs and thus to provide an improved basis for
development of comprehensive assessments of the condition of the Nation's environmental
resources.

CISNet has three objectives:

(1) To develop a sound scientific basis for understanding ecological responses to anthropogenic
stresses in coastal environments, including the interaction of exposure, environment/climate, and
biological/ecological factorsin the response and spatial and temporal nature of these interactions.
(2) To demonstrate the usefulness of a set of intensively monitored sites for examining short-
term variability in long-term trend behavior in the relationships between changes in
environmental stressors, including anthropogenic and natural stresses, and ecological response.

(3) To provide intensively monitored sites for devel opment and evaluation of indicators of
changein coastal systems.

The CISNet is athree year pilot project begun in 1998 that will be reviewed at the end of the
three years to assess its success in meeting its goals.

Contact: Dr. Andy Robertson, NOAA/NOS/ORCA, (301)713-3032, ext.162,
andrew.robertson@noaa.gov

Section 315 of the Coastal Zone Management Act (CZMA) of 1972 authorized the establishment
of "estuarine sanctuaries" to serve as field laboratories for demonstrating how linked programsin
research and education can enhance coastal management. In 1974, DOC/NOAA designated
South Slough the first estuarine sanctuary. In 1985, Congress amended the CZMA, changing the
name to the National Estuarine Research Reserve System (NERRS) and increasing the research
dimension of the program. Over the past two decades, approximately one new reserve has been
designated per year. As of January 1998, 22 research reserves are designated, placing nearly
545,000 acres of estuarine waters, wetlands, and uplands into active management and
stewardship programs.

The NOS Sanctuaries and Reserves Division, in the Office of Ocean and Coastal Resource



Management, has a graduate fellowship program that is intended to fund high-quality research
focused on improving coastal zone management while providing students with hands-on training
in conducting ecological monitoring. Fellowships are for $16,500 with a 30% match
requirement. Individual fellowships are structured to last one to three years.

Graduate fellow research proposals must address one of the following coastal management
issues:. effects of non-point source pollution on estuarine ecosystems; evaluative criteria and /or
methods for estuarine ecosystem restoration; importance of biodiversity and effects of invasive
Species on estuarine ecosystems; or mechanisms for sustaining resources within estuarine
ecosystems. Research must be conducted within one or more research reserves.

NERRS Graduate Research Fellowship opportunities will be announced annually in the Federal
Register in the form of a notice soliciting applications. Interested parties may submit an
application in response to SRD's notice.

Contacts; Randall Schneider/NERRS,
(301) 713-3132, ext. 123, or Dwight Trueblood,
NERRS, (301) 713-3145, ext. 174, fax (both) (301) 713-4363

National Marine Fisheries Service

The NMFES administers programs that support the domestic and international conservation and
management of living marine resources. NMFS provides services and products to support
fisheries management operations, fisheries development, enforcement, protected species and
habitat conservation operations, and the scientific and technical aspects of NOAA's marine
fisheries program. NMFS supports extramural research in two programs via two types of
requests for proposals, one that solicits proposal's supporting a specific research program, the
other encouraging new fisheries R&D efforts, in general.

- The Antarctic Marine Living Resources Programis a national program providing information
needed for the development and support of U.S. policy regarding the conservation and
management of the marine living resources in the ocean areas surrounding Antarctica. The
Program emphasi zes directed research to manage Antarctic ecological resources from an
ecosystem perspective. The principal objective of the research program isto provide the
scientific information needed to detect, monitor, and predict the effects of commercial krill and
finfish harvesting on target, dependent, and related species and populations of the Antarctic
marine ecosystem. The scientific information obtained directly supports U.S. participation in the
Commission for the Conservation of Antarctic Marine Living Resources. Studies in support of
the Program's objectives include monitoring of oceanographic conditions, phytoplankton
productivity, zooplankton composition, krill distribution and biomass, and land-breeding
predator performance. The Program is managed by the Antarctic Ecosystem Research Group
located at the Southwest Fisheries Science Center.

Contact: Rennie Holt, NOAA/NMFS, 619-546-5601, Rennie.Holt@noaa.gov

- The Saltonstall-Kennedy (S-K) Grant Program administered by NMFS is a competitive
program that provides grants or cooperative agreements for research and development projects to



benefit the U.S. fishing industry (both recreational and commercial). Projects that primarily
involve business start-up or infrastructure development are not eligible for funding under the
program. Project funding priorities vary from year to year. In FY 1999, priorities included:
Aquaculture Development in the Marine Environment, Rebuilding Overfished Fisheries and
Maintaining Healthy Fish Stocks, Conserving and Enhancing Essential Fish Habitat, Maximizing
Social and Economic Benefits from Living Marine Resources, and Minimizing I nteractions
Between Fisheries and Protected Resources.

NMFS solicits proposals through a notice published in the Federal Register once during each
year for which grant funds have been alocated. The notice contains the funding priorities,
eligibility requirements, application instructions, and selection criteria. Proposals are due to
NMFS 60 days from the date of publication of the solicitation. Grants or cooperative agreements
are generally awarded for a period of one year, and in no case for more than 18 months. Twenty-
eight proposals submitted in response to the FY 1999 solicitation were recommended for funding
for atotal of about $3.07 million. Information on the S-K Program is available from the S-K
homepage at http://www.nmfs.gov/sfweb/skhome.html or from the following:

S-K Grant Program

Financial Services Division, SF/2
National Marine Fisheries Service
1315 East West Highway

Silver Spring, MD 20910
Telephone: (301) 713-2358

Regional Administrator, National Marine Fisheries Service (F/NEO)
One Blackburn Drive

Gloucester, Massachusetts 01930-2298

Telephone: (978) 281-9256

Regional Administrator, National Marine Fisheries Service (F/SEO)
9721 Executive Center Drive, North

Koger Building

St. Petersburg, Florida 33702

Telephone: (727) 570-5324

Regional Administrator, National Marine Fisheries Service (F/SWO)
501 West Ocean Boulevard, Suite 4200

Long Beach, California 90802-4213

Telephone: (562) 980-4033

Regional Administrator, National Marine Fisheries Service (F/NWO)
7600 Sand Point Way, NE

BIN C15700, Bldg. 1

Seattle, Washington 98115

Telephone: (206) 526-6117



Regional Administrator, National Marine Fisheries Service (F/AKO)
Federal Building

709 W. 9th Street, 4th Floor (P.O. Box 21668)

Juneau, Alaska 99801

Telephone: (907) 586-7229



Department of Defense

Types of Environment and Natural Resour ces Resear ch Supported

The Department of Defense (DOD) invests in mission-relevant environmental quality R&D to
meet its responsibilities to clean up its facilities, move toward non-polluting operations, husband
the lands and resources under its control, and be compliant with Federal, State, local, and
international regulations. Additionally, the Department's operational needs require investmentsin
R& D to understand and predict the state of the operating environment (e.g., weather,
oceanography, terrain) and its effects upon people, platforms, sensors, and weapon systems.
Knowledge gained leads directly to tactical and strategic military advantage, which can
significantly alter the outcome of conflict.

Resear ch Funding Opportunities

DOD emphasizes competitive opportunities within all of its R&D program areas. Each of the
military service components and the Defense Agency environmental programs - the Strategic
Environmental Resear ch and Development Program (SERDP) and the Environmental
Security Technology Certification Program (ESTCP) - offer continual competitive
opportunities through a variety of methods such as RFPs, general R& D announcements (found in
the CBD), Broad Agency Announcements (BAAS), and the Federal Register. Unsolicited
proposals pertaining to unique and innovative concepts are also accepted by the Department and
Defense Agency programs.

Contracts, grants, cooperative agreements, and cost-shared financial assistance awards are
standard methods of formalizing responsibilities in devel oping projects with the Department.
Cooperative R& D agreements between Federal |aboratories and non-Federal parties, known as
CRADAS, serve as aprimary vehicle for technology transfer. Under a CRADA, a Government
laboratory provides personnel, services, facilities, equipment, or other resources (excluding
funds), with or without reimbursement. The non-Federal party provides funds, personnel,
services, facilities, equipment, or other resources toward the conduct of specified R&D efforts
that are consistent with the mission of the laboratory.

The Services and the Defense Agency environmental quality programs, SERDP and ESTCP,
offer opportunities in four categories of environment and natural resources R&D:

—Cleanup - Pursues the development and evaluation of cost-effective methods and technologies
for identifying, evaluating, and cleaning up DOD-related contaminated sites, including risk-
based assessment methodol ogies to establish cleanup levels for planned future land use. Contact:
John Cullinane, (601) 634-3723, cullinm@exI|.wes.army.mil

— Compliance - Provides technologies to cost-effectively monitor, control, treat, and dispose of
DOD wastes, including risk assessment methods. Contact: Ivan Caplan, (301) 227-4981,
caplan@dt.navy.mil

-Conservation - This technology thrust areainvolves developing and demonstrating cost-
effective tools to enhance stewardship of DOD lands and installations, including natural and



cultural resources, and maximizing the availability and use of military training lands with
minimal impact to natural and cultural resources. Contact: William Severinghaus, (217) 373-
6769, w-severinghaus@cecer.army.mil

—Pollution Prevention - R&D is pursued to develop and demonstrate technigques, methods, and
processes to reduce or eliminate pollution from DOD activities, including use of aternative
materials and handling and life cycle analysis. Contact: Michael Boucher, (850) 283-6293,
michael .boucher@mlg.afrl.af.mil

Queries about SERDP should be directed to the SERDP Program Office, 901 N. Stuart Street,
Suite 303, Arlington, VA 22203, (703) 696-2117. An information source that is regularly
updated is the SERDP homepage, the URL for which is http://www.serdp.gov.

General information on the ESTCP program and future opportunities can be obtained by
accessing their homepage at http://estcp.org or by calling (703) 696-2120.

Terrain, Ocean, Atmospher e, and Space

DOD has amajor, integrated program to better understand and characterize the natural
environment in support of military operations. Generally, the Army is responsible for terrain
characterization and mapping, cold weather efforts, and hydrology; the Navy is responsible for
ocean R& D; the Air Force has the lead in space environment R& D (with Navy contributions to
basic research); and all three Services cooperate in lower atmospheric R&D. The major research
centers and laboratories and their areas of interest are as follows:

The Ocean, Atmospher e, and Space Department of the Office of Naval Research (ONR)
consists of two divisions, Sensing and Systems, and Processes and Prediction. They produce
affordable and integrated programsin sensing and prediction, environmental science, and sea-
based and littoral zone warfare. The Department's science and technology interests include
oceanography and meteorology, with afocus on military operational problems and forecast
capabilities, environmental acoustic and el ectromagnetic scattering and propagation for usein
inversion and assimilation methods; signal processing for undersea and near-shore surveillance;
acoustic transducers and arrays, sensor integration, all-source data fusion, and in situ
instrumentation development; and the ability to test concepts and demonstrate new capabilities at
seaand in littoral areas.

ONR isthe lead agency for the National Oceanographic Partner ship Program. The Program
serves as aformal mechanism to coordinate existing, and establish new, partnerships among
Federal agencies, academia, industry, and other members of the oceanographic scientific
community for the sharing of resources, intellectual talent, and facilities in the ocean sciences
and education. The Program promotes the goals of assuring national security, advancing
economic development, protecting quality of life, and strengthening science education and
communication through improved knowledge of the ocean. Other participating Federal agencies
include NOAA, NSF, NASA, DOE, the U. S. Coast Guard, DOI'sU. S. Geologica Survey and
Minerals Management Service, the Defense Advanced Research Projects Agency, OSTP, and
OMB. Additional information can be found on the Program Web site:
http://lwww.onr.navy.mil/sci_tech/ocean.

Contact: Steven Ramberg, Department Head, (703) 696-4358, rambers@onr.navy.mil



The Sensing and Systems Division conducts an extensive program of scientific inquiry and
technology development in ocean acoustics; remote sensing and space; sensing - information
dominance; coastal dynamics; sensors, sources, and arrays, ocean engineering and marine
systems; undersea signal processing; and tactical sensing support. In addition, the Division
manages the operation and maintenance of the Navy's research ships and other platforms.

Contact: Dr. Frank L. Herr, Division Director, (703) 696-4125, herrf @onr.navy.mil

The Processes and Prediction Division concentrates on improving the Navy's and Marine
Corp's understanding of environmental variablity, the assimilation of data, and the limits of
predictability. Fields of specia interest to the Division include environmental optics, physical
oceanography, biological and chemical oceanography, ocean modeling and prediction, marine
geology and geophysics, high latitude dynamics, and marine meteorology and atmospheric
effects.

Contact: Dr. Melbourne G. Briscoe, Division Director, (703)696-4120, briscom@onr.navy.mil

Additional information on the research of the ONR Department of Ocean, Atmosphere, and
Space is available from their Web site: http://www.onr.navy.mil/sci_tech/ocean/.

The Ocean and Atmospheric Science and Technology Dir ector ate of the Naval Research
Laboratory performs research in the fields of acoustics, remote sensing, oceanography, marine
geosciences, marine meteorology, and space science. Areas of emphasisin acoustics include
advanced acoustic concepts and computation, environmental acoustics, acoustic signal
processing, physical acoustics, acoustic systems, ocean acoustics, and acoustic simulation and
tactics. Areas of emphasisin remote sensing include radio, infrared, andoptical sensors, remote
sensing physics and hydrodynamics, remote sensing simulation, and imaging systems. Areas of
emphasis in oceanography include coastal and open ocean dynamics and prediction, coastal and
open ocean processes, and remote sensing applications to oceanography. Areas of emphasisin
marine geosciences include marine physics, seafloor sciences, and mapping, charting, and
geodesy. Areas of emphasisin marine meteorology include global, theater, and tactical scale
prediction systems and forecast support. Areas of emphasisin space science include ultraviolet
measurements, X-ray astronomy, upper atmospheric physics, gamma and cosmic rays, solar
physics, and solar terrestrial relationships. The directorate is responsible for administrative and
technical support to major activitiesin Washington, D.C., Stennis Space Center, Mississippi, and
Monterey, California.

Contact: Dr. Eric O. Hartwig, Associate Director, Naval Research Laboratory, (202) 404-8690,
hartwig@utopia.nrl.navy.mil

The Battlespace Environments Division, Air Force Resear ch Laboratory, Hanscom, MA,
produces affordable and integrated programs in remotely sensing and characterizing the
atmospheric and space environments. Science and technology interests include environmental
electro-optical scattering and propagation, signal processing for long range radio wave
propagation, space environment characterization and forecasting, and general characterization of
cloud type and impact on other systems.

Contact: Dr. David Hardy, Division Chief, (781) 377-3601, hardy @plh.af.mil



The Battlespace Effects Division, Army Research Laboratory, and the Topogr aphic
Engineering Center, maintain integrated programs in depicting the high resolution features of
interest to Army tactical operations. Thisincludes very high resolution, micro-meteorol ogical
characteristics and high resol ution topographic and terrain mapping. Science and technol ogy
interests include fine scale electro-optic and electromagnetic propagation in the "dirty"
environment (i.e., those influenced by battlefield obscurants or naturally occurring phenomena,
such as snow) and remote topographic characterization and mapping.

Contacts: Dr. Ellen G. Segan, Office of the Assistant Secretary of the Army for Research,

Development and Acquisition, (703) 601-1523, segane@sarda.army.mil; Dr. William E. Roper,
Director, U. S. Army Topographic Engineering Center, (703) 428-6600, wroper @tec.army.mil;
Dr. Robert W. Wahlin, Director, Army Research Laboratory, (301) 394-1600, rwahlin@arl.mil



Department of Energy

The Department of Energy (DOE) has multiple missions that contribute to the environment and
natural resources R& D portfolio. These mission areas include basic science and technology,
environmental quality, energy resources, national security, and industrial competitiveness.

Types of Environment and Natural Resour ces Resear ch Supported

Ener gy Resour ces. DOE conducts extensive R&D in the areas of energy efficiency and
renewable energy resources and other advanced energy supply and demand technologies. These
various R& D programs are targeted at achieving diversity and efficiency in energy use,
efficiency in its generation, and a more secure national economy. At the heart of some of DOE's
programsis the concept of sustainable development. Many of these programs are linked under a
conceptual framework that supports pollution avoidance, rather than the traditional end-of-the
pipe controls for industrial processes.

Environmental Quality. DOE supports substantial R&D in the area of environmental cleanup
and remediation technol ogies. Because of the Department's enormous cleanup mission, DOE is
sponsoring some of the most extensive and advanced R& D nationally and internationally to
determine safer, cheaper, faster, and more effective ways to clean up contaminated
environments, and to reduce or prevent the emission of environmental pollutants. An area of
particular R&D interest is radioactive mixed wastes. Technology leveraging with the private
sector resultsin cost- shared risk through dollar leveraging. The result isinnovative technology
systems to be transferred to the private sector for commercialization. The Department also
supports fundamental research in bioremediation, a technology that may prove invaluable to
cleanup of some of the environmental legacy of the Cold War.

Fundamental Science. DOE programs in science and technology include significant
contributions to global change research. Research into the underlying phenomena, ranging from
sophisticated modeling of global climate to extensive field programs to gather data on critical
processes and responses to climatic and atmospheric changes, are all part of DOE's effortsin this
area.

Advanced sensors are being developed to further the accuracy and precision of key climatic
measurements. These activities are conducted in response to DOE's need for predicting and
assessing the environmental consequences of energy production and use. Additionally, the
Department conducts significant research into local air quality and air pollution phenomena,
providing a basic science perspective into urban air pollution issues, as well as providing
analytical tools that support the prediction and mitigation of consequences from natural disasters.

Resear ch Funding Opportunities

DOE uses various competitive procurement processes. In addition, DOE accepts and funds
unsolicited proposals, establishes grants, and encourages work with its national |aboratories
through competitive procurement opportunities announced at each laboratory.



Thefollowing list is partial and, especially for FY 1999, should be viewed as preliminary due to
continuing budget uncertainties. It is recommended that you contact the identified individuals for
more current information.

Resour ce Utilization and M anagement

The Office of Fossil Ener gy sponsors R& D in the area of resource utilization and management,
specifically in the category of ng resources and their use. The Department is committed to
developing lower-cost environmental compliance technologies by: (1) providing access to the
technical resources of national |aboratories and research centers; (2) performing bench-scale and
pilot projects to demonstrate the technical feasibility of more advanced, cost-effective
environmental technologies, and (3) developing information on technology performance and
potential environmental impacts for use in regulatory and industry decision making. These
technology projects address: oil and gas drilling and production waste management; air
emissions detection and control; treatment and disposal of water associated with oil and gas
production; management of naturally occurring radioactive materials; and remediation of
contaminated sites and protection of wetlands and other sensitive environments.

The following specific projects apply to both FY 1998 and FY 1999:

—Develop and demonstrate economical and efficient tools and techniques for recovering natural
gas from geologically complex low permeability reservoirs containing large volumes of natural
gas.

—Develop techniques for removing large quantities of impurities from raw natural gas, thus
upgrading the quality of the gas to a more pure stream of methane and without poisonous
concentrations of hydrogen sulfide.

—Maximize oil recovery in an environ-mentally sound manner by providing an understanding of
reservoir architecture, reservoir geometry dimensions, boundaries, fluid/rock properties, and
fluid flow characteristics within the reservoir.

—Promote crude oil extraction simulation by developing: process models, reservoir models,
economic models, and tracer models suitable for use by independent oil companies; improved oil
recovery stimulation methods that support water flooding, pressure maintenance, sweep
improvement, infill drilling, and horizontal wells; and advanced oil recovery methods based on
chemical flooding, gas flooding, microbial, thermal, and innovative methods.

—Continue research on the development of three-phase separation technology that provides for
lower costs, improved efficiency, and areduced footprint on an offshore production pad or
offshore platform.

Contact: Peter Lagiovane, (202) 586-8116, Peter.L agiovane@hq.doe.gov

Atmospheric Sciences, Global Change, Bioremediation, and Environmental Remediation

The DOE Office of Science (OSC) programs address research on the physical, chemical, and
biological processes that cycle and transport energy-related materials through the atmosphere
and terrestrial and ocean environments. These programs also address research on global



environmental change from increases in atmospheric carbon dioxide and other greenhouse gases.
The OSC publishes an annual notice of continuation of availability of grants and cooperative
agreements supporting work in environmental sciences programs relevant to CENR. The notice
for FY 1999 was published in the Federal Register on November 12, 1998. Announcements of
the availability of grantsin most of the specific program areas below which are relevant to the
CENR will also be published in the Federal Register in 1999. For further information, contact the
Office of Science Grants and Contracts Web page

http://www.er .doe.gov/production/grants/grants.html.
Contact: Ari Patrinos, (301) 903-3251, ari.patrinos@science.doe.gov

—The general goal of the Atmospheric Radiation Measurement (ARM) Program, part of the
USGCREP, isto improve the performance of general circulation models (GCMs) and related
models of the atmosphere astools for predicting global and regional change, with emphasis on
the treatment of atmospheric radiative and cloud processes. The specific objectives of ARM are
(2) to improve the treatment of radiative transfer in GCMs under clear-sky, general overcast, and
broken cloud conditions, and (2) to improve the parameterization of the properties and formation
of cloudsin GCMs. These objectives are accomplished through (&) the measurements acquired
through three Cloud and Radiation Testbed (CART) facilities located in critical climatic locales,
(b) the ARM Science Team and its various working groups, and (c) the ARM Data System,
which provides data collected from the various ARM-CART sites directly to the ARM Science
Team members in accordance with their requirements. ARM data are also available to the
general scientific community and the general public viathe World Wide Web. An announcement
of the availability of grantsin this program areais planned in FY 1999.

Contact: Patrick Crowley, (301) 903-3069, p.crowley@science.doe.gov

—The Climate Change Prediction Program, which includes the Computer Hardware, Advanced
Mathematics and Model Physics (CHAMMP) Program, devel ops tools necessary to accurately
predict global and regional climate change, including change induced by increasing atmospheric
concentrations of greenhouse gases and radiatively active aerosols. The main focusison
theoretical and computational studies of climate change prediction at decade-to-century time
scales. Thisincludes development of massively parallel versions of GCMs and the devel opment
of new numerical methods, model formulations, and better process para-meterizations for GCMs.
The primary emphasisis on developing, validating, and exercising computationally efficient
coupled atmosphere-ocean GCMss that are more accurate and have higher resolution than those
currently available. This program also documents and determines the differences and agreements
in smulated climate among existing models, determines why these differences among model
results occur, and why model simulations of climate do not always agree with observed climate.

No announcement of the availability of grantsin this program areais planned in FY 1999.
Contact: Jerry Elwood, (301) 903-4583, jerry.elwood@science.doe.gov

—The Terrestrial Carbon Processes (TCP) Program supports research to measure, model, and
estimate changes in the physical, chemical, and biological processes controlling sources and
sinks of atmospheric carbon dioxide in terrestrial ecosystems. The research is intended to help



guantify the role of the terrestrial biosphere in the global carbon cycle and to elucidate the effects
of environmental factors such as climate and land use changes on the exchange of carbon
between the atmosphere and major terrestrial ecosystems. Research on carbon sinks and
sequestration processes are a key component of the TCP research. This program also supports
research to investigate the response of terrestrial vegetation to excess carbon dioxide and altered
climate variables, and augments studies on ecosystem research and carbon cycle research. No
announcement of the availability of grantsin this program areais planned in FY 1999.

Contact: Roger Dahlman, (301) 903-4951, roger.dahlman@science.doe.gov

—The Program on Ecosystem Research (PER) seeks to improve the mechanistic understanding of
the response of terrestrial organisms and ecosystems to variation and changes in atmospheric
composition and climate. It includes quantifying the capacity of ecological systemsto adapt to
natural and human-induced environmental changes and identifying the processes controlling the
responses of biological and ecologica systems to such changes. No announcement of the
availability of grantsin this program areais planned in FY 1999.

Contact: Jerry Elwood, (301) 903-4583, jerry.elwood@science.doe.gov

—The National Institute for Global Environ-mental Change (NIGEC) is an academically-based
institute operated by the University of Californiafor DOE. It funds research on DOE's global
change research priorities, emphasizing research that requires aregional or national focus. The
purpose of NIGEC isto conduct research through six regional centersto improve the scientific
basis for predicting and assessing the effects of human activities on the earth's climate and
atmospheric composition, the role of major terrestrial ecosystems in controlling atmospheric
carbon dioxide, the consequences of atmospheric and climatic changes on ecological systems
and resources at regional scales, and the implications of climatic change on regionally important
resources and economic sectors. Information on the availability of grants from this programis
available on the NIGEC Web site http:// nigec.ucdavis.edu/

publicationg/rfp/access rfp_97-98.html. The deadline for submitting grant applications for FY
1999 funds in this program has aready passed.

Contact: Jerry Elwood, (301) 903-4583,
jerry.elwood@science.doe.gov

—Within the Atmospheric Sciences Program, research focuses on the atmospheric responses to
emissions from energy generation sources (the Atmospheric Chemistry Program) and on
increased understanding of the atmospheric dynamics and air pollution-dispersion processes (the
Environmental Meteorology Program). Of particular interest to the Atmospheric Chemistry
Program is research focused on the transport, transformation, and removal of atmospheric
oxidants, aerosols, and their precursors. Tropospheric processes are of primary interest. No
announcement for FY 1999 funding is planned for the Atmospheric Chemistry Program. An
announcement is being planned for FY 1999 funding for the Environmental Meteorology
Program. The focus is expected to be on vertical transport and mixing.

Contact: Peter Lunn, (301) 903-4819, peter.lunn@science.doe.gov



—The Integrated Assessment Program supports research to provide analyses of the linkages and
interactions between human activities that result in the emission of green house gases and the
climate system. The program emphasizes analyses of the costs and benefits of different
greenhouse gas emission options that might be considered to control the concentration of carbon
dioxide in the atmosphere. The determination of energy policy by othersistied to understanding
the benefits and costs of potentia actions with respect to the control of greenhouse gases and
possible climate change. The goals are to help policy makers design more efficient and effective
solutions using the results of this fundamental research.

Contact: John Houghton, (301) 903-8288 (john.houghton@science.doe.gov)

- The Natural and Accelerated Bioreme-diation Research (NABIR) Program provides the
scientific understanding needed to use natural processes and to develop methods to accelerate
those processes for the bioremediation of contaminated sediments and groundwater at DOE
facilities. Early focus of the program is on the fundamental science that will enable in-place
bioremediation of complex mixtures of wastes containing metals and radionuclides that are
typically characterized by large areas of low-concentration contamination. In FY 1997, about
$10 million in grants were awarded in the NABIR program. In FY 1998, 20 grants were
awarded. Additional information is available through the NABIR Web site at:
http://www.lbl.gov/ NABIR/. A program announcement for FY 1999 funds is being developed
and information on submitting grant applications will be posted on the NABIR Web site.

Contacts. John Houghton, (301) 903-8288, john.houghton@science.doe.gov or Anna Palmisano,
(301) 903-9963, anna.pal misano@science.doe.gov

—The Environmental Management Science Program (EM SP) is afundamental research program
for environmental remediation and restoration at DOE sites. Research focuses on those areas that
would decrease risk for the public and workers, provide opportunities for major cost reductions,
reduce time required to achieve the mission and goals of the Office of Environmental
Management (EM), and, in general, address problems that are considered intractable without
new knowledge. The program is administered jointly by EM and OER. In FY 1998, there were
approximately $30 million available for EM SP grants. Additional information is available
through the EM SP Web site at

http://www.em.doe.gov/science.
Contacts: Mark Gilbertson,

(202)586-7150, fax (202) 586-1492, mark.gilbertson@em.doe.gov, or Roland Hirsch, (301) 903-
3213, fax (301) 903-0567, roland.hirsch@science.doe.gov

Energy and the Environment

The Office of Energy Efficiency and Renewable Ener gy (EERE) implements a balanced
portfolio of research, development and commercialization efforts to provide Americawith
affordable and abundant clean energy today and in the future. Energy efficiency and renewable
energy technologies play akey, cost effective role in improving our environment, energy
security, and economy through creation of new energy technologies and markets for businesses
and entrepreneurial opportunities here and abroad. Programs are structured to address the needs



of major end use sectors including buildings, transportation, industry, and utilities and their
customers. The Industries of the Future program assists the seven most energy-intensive
industries to develop and implement technology road maps for the future. Transportation
research is helping to develop radically more efficient automobiles and alternative fuels.
Buildings of the 21st Century research uses a systems approach to incorporate energy efficiency,
and renewabl e energy while reducing construction costs. Research on photovoltaics, solar, wind,
hydrogen, superconductivity, and geothermal energy is also conducted. EERE's activities include
basic and applied research, cost- shared demonstrations, and market collaborative and education
programs.

A large number of initiatives in these program areas support the Administration's Climate Action
Plan. A key approach in R&D, aswell as the nearer term outreach efforts, is building customer-
driven partnerships with industry, businesses, State and local governments, universities, and
energy consumers. The magjor R&D programs are outlined below:

—Building Technologies. The Office of Building Technology, State and Community Programs
operates a strategic array of programs including research and development and outreach for
advanced technologies and construction practices, collaborative programs with state and local
governments, industry, universities and consumers to deploy high-efficiency and renewable
technologies into the commercia and residential markets; and national standards for appliances
and buildings to ensure that they meet minimum energy efficiency levels.

Contact: AnitaDeVine, (202) 586-2469, anita.devine@ee.doe.gov

—Transportation Technologies: The Office of Transportation Technologies focuses on R&D
activities to reduce the Nation's use of petroleum, thereby increasing energy security, and to
provide environmental benefits through reduced air pollution. Key program elements include
research, development, and deployment of alternative fuels, advanced propulsion systems,
electric and hybrid vehicles, and fuel cells. DOE works in partnership with industry on the
"Partnership for aNew Generation of Vehicles," an Administration initiative to commerciaize a
mid-size car in the next decade that features three times the fuel economy of today's models.

Contact: Ed Wall, (202) 586-0410, edward.wall @ee.doe.gov

—Utility Technologies: The Office of Utility Technologies |eads the Federal government's effort
to help America's electric power producers develop clean, renewable, and more economic forms
of energy. These technologies will help U.S. industry capture a significant share of the global
electric power market over the next decade. Research, development, and deployment efforts are
underway in photovoltaics, biomass power, geothermal, wind, hydrogen, solar thermal, electric
and magnetic fields, superconductivity, and energy storage.

Contact: Patrick Booher, (202) 586-0713, patrick.booher @ee.doe.gov

—Industrial Technologies: The Office of Industrial Technologies (OIT) conducts research,
development, and technology outreach in partnership with industry to improve energy efficiency
and productivity in manufacturing industries. A key focus of the OIT program is the Industries of
the Future approach, which includes a strategy of close collaboration with industry that catalyzes
R&D in energy-intensive industries (i.e., aluminum, chemicals, forest products, glass, metal



casting, and steel). OIT implements a number of nearer term deployment efforts including the
program on National Industrial Competitiveness through Energy, Environment, and Economics;
Industrial Assessment Centers; and the Motor Challenge Program.

Contact: Curt Sisson, (202) 586-2098, curt.sisson@ee.doe.gov



Department of the Interior

Asthe Nation's principal conservation agency, the Department of the Interior (DOI) has
responsibility for most of the Nation's nationally owned public lands and natural resources. This
includes fostering sound use of the Nation's land and water resources and assessing energy and
mineral resources.

Types of Environment and Natural Resour ces Resear ch Supported

The major focus of DOI R&D effortsisto provide the scientific basis for natura and cultural
resource policy and management decisions:

Biodiversity and Ecosystems. R&D is supported to provide information on the abundance,
distribution, and health of biological resources and to develop predictive capabilities on the
interactive processes that regulate and influence biodiversity and ecosystem integrity. This
includes the functioning of biologica systems and their relationship and interdependence to
physical, chemical, geologic, and hydrologic factors and their response to human and natural
environmental stresses through research focused on species, populations, and ecosystems.
Inventory, monitoring, and conservation of living resources and their ecosystems, aswell as
research toward their sustainable development are high priority programs.

Global Change Resear ch. Research is supported to improve understanding of the processes
associated with terrestrial-oceanic and terrestrial-atmospheric exchanges of water, energy,
carbon, and nutrients; to describe, analyze, and monitor past and contemporary states, changes,
and processes in the Earth's physical, biological, geological, chemical, and ecological systems; to
facilitate access to and use of global change information for policy decisions, resource
management, research, and education; and to develop the ability to predict the effects of global
change on public lands and natural resources.

Natural Disaster Reduction. Basic research is conducted on geologic (earthquakes, vol canoes,
and landslides) and hydrologic (floods, droughts, subsidence, and dam safety) hazards. DOI
research also provides hazard and risk assessments on national, international, regional, urban,
and local scales and devel ops monitoring networks and geographic information systems. The
Department is also responsible for transferring technology needed to enhance professional skills
and expand technical capacity for mitigation, preparedness, emergency response, and recovery;
and the organization and conduct of post-disaster investigations.

Resour ce Use and M anagement. Resource assessments and environmental studies of the
ecological, economic, and socia factors involved in the development and management of
onshore and offshore oil, gas, and mineral resources are supported. DOI research includes
development of new mineral recovery concepts that will safeguard workers and prevent
environmental harm, and research to conserve resources through recycling and preventing
environmental problems or damage to the infrastructure.

Toxic Substances and Hazar dous and Solid Waste Resear ch. DOI conducts research
primarily directed toward improvements in waste-disposal and clean-up practices and mitigation
of contamination problems by addressing major types of contamination, devel oping new
methods to reduce the volume and toxicity of processing wastes from mining and minerals



operations, and assessing the impact of contamination on fish, wildlife, and the environment.
DOl aso conducts research to understand the fate, transport, and effects of contaminantsin
ecosystems, the role of biological processes in the control and mediation of chemical speciation,
and the development of risk-based action levels for contaminants.

Air Quality Resear ch. These studies collect data on air quality conditions and trends in national
parks and wilderness areas; the effects of air pollution on resources; the pollutants responsible
for resource damage; sources of pollutants; and the effect of reducing emissions at these sources.
Present monitoring and research programs are focused on acid deposition, ozone, and fine
particles as they affect visibility, including understanding and predicting the transport and
chemical transformation of air pollutants.

Resear ch Funding Opportunities

U.S. Geological Survey (USGS)

- National Cooperative Geologic Mapping Program (NCGMP) - The external research program
of the NCGMP consists of two parts, State Geological Survey Mapping (STATEMAP) and
Education Geologic Mapping (EDMAP). Funding announcements for both of these programs are
issued each year. A competitive proposal process is used to distribute funds. Federal funding in
both programs is equally matched by the recipients of the cooperative agreements. The
cooperative agreements meet guidelines set out in the annual announcements, which also detail
the type of products required for the program. Panels of State geologists, geology professors, and
NCGMP staff review the proposals and make funding recommendations to the NCGMP.

STATEMAP isonly open to the State Geological Surveys of the 50 States and U.S. Territories.
The State Geological Surveys, in concert with a State geologic mapping advisory committee,
typically focus their requests on environmentally and societally important issues and, to a lesser
degree, on economic issues such asinfrastructure minerals, economic mineral deposits, and oil
and gas resources. Coordination with ongoing studies by USGS geologistsis encouraged and
many of the STATEMAP projects work with USGS geologists and with EDMAP projects.

The EDMAP component of the NCGMP is open to any U.S. college or university that has a
graduate-level Geoscience program. Emphasisis on support of masters and doctoral candidate
work that has an element of geologic mapping in the United States. Awards are based on a
competitive proposal system and the proposed areas of study must be coordinated with State
Geological Survey and USGS geologic mapping priorities. This program, started in FY 96, has
an anticipated funding of at least 25 awards of a maximum of $15,000 for each student. Geologic
maps produced by the graduate students will be published either through the NCGMP or through
the State Geological Survey, and the geologic map data will be incorporated into the National
Geologic Map Data Base.

Contact: Peter Lyttle, National Cooperative Geologic Mapping Program, (703) 648-6943,
plyttle@usgs.gov

- Earthquake Hazard Program (EHP) - The External Grants component of the EHP issues an
annual announcement that describes research opportunities for investigators in academia, the
private sector, and state and local government agencies. Requests for proposalsto this fully
competitive grants program are solicited by an annual announcement, usually published in early



February. The proposals are evaluated by six regional panels, which are made up primarily of
scientists from the external community. The EHP funds awide range of external studies that can
be applied to reduce earthquake risk in the U. S. Proposals that focus on USGS EHP research
priorities and that complement internal EHP projects and activities are given preferential
consideration. Collaborative proposals are strongly encouraged. The EHP funded 102
competitive grantsin FY 1999. The program announcement for FY 2000 funds was issued in
February 1999. FY 2000 research priorities are "Products for Earthquake L oss Reduction™ and
"Research on Earthquake Occurrence and Effects.”

In response to guidance from Congress, EHP places high priority on investigations in four areas
where large populations are exposed to significant seismic risk: Southern California,

Northern California, the Pacific Northwest, and the Central United States. Studies in other
earthquake-prone regions of the United States are also sponsored by the National -1 nternational
Panel. In addition, the Process, Laboratory, and Theoretical Panel supports basic and applied
research that can lead to new tools for earthquake hazard reduction nationwide.

A complete description of the External Grants component of the EHP can be found at http://erp-
web.er.usgs.gov.

In addition to the competitive grants program, the external component of the EHP supports the
operation of regional seismograph networks operated by university scientists in seismogenic
areas of the U. S. Because these networks are strongly collaborative with the USGS-operated
national and regional seismic networks, these external network operations are supported with
cooperative agreements, which are reviewed and funded on athree-year cycle. The EHP
currently supports 17 of these regional networks.

Contact: John Unger, External Grants Manager, Earthquake Hazards Program, (703)648-6701 ,
junger @usgs.gov

- State Water Resour ces Resear ch Institute Program -This program supports a Regional
Competitive Grant Program conducted in cooperation with the State Water Resources Research
Institutes, which issue requests for applications each year. Proposals are solicited from university
researchers for research on virtually every aspect of water resources. Recipients of competitive
grant awards must match the Federal funds on a 1:1 basis with non-Federal funds. Applications
must be made through a Water Resources Research Institute. Panels of Institute Directors review
the proposals and make funding recommendations to the USGS. The addresses of the State
Water Resources Research Institutes and a description of the projects funded in the previous
years can be accessed through the Internet at the Web

site http://water .usgs.gov/public/wrri/statewrri.ntml. In FY 1998, $805,000 was available to
each of the four regions for competitive grants, and 46 projects were funded.

Contact: John Schefter, Chief, Office of External Research, Water Resources Division, U.S.
Geological Survey, (703) 648-6800, schefter@usgs.gov

- Ypecies at Risk Program (SAR) -SAR devel ops scientific information on the status of sensitive
species, particularly with respect to the relationship of species abundance and distribution to
habitat conditions, stresses, etc. The initiative provides an opportunity for investigators to
participate in research and inventory activitiesto fill biological information gaps and provide



resource managers, regulators, and private landowners with scientific information to assist in
making prudent decisions regarding the management of biological resources. Successful SAR
projects lead to conservation options and actions that reduce the need for listing species as
threatened or endangered. FY 1999 funding is extremely limited.

Contact: Al Sherk, (703) 648-4076, a_sherk@usgs.gov

- National Biological Information Infrastructure (NBII) -The NBII uses the World Wide Web to
support a distributed "federation” of biological data and information sources, including a variety
of Federal and State government agencies, universities, museums, libraries, and private
organizations. Its URL is http://www.nbii.gov. USGS works cooperatively with other agencies
and organi zations and supports selected projects to help make significant biological data and
information accessible to a broad audience viathe NBII. FY 1999 funding is extremely limited
and opportunities are largely restricted to USGS offices and activities.

Contact: Anne Frondorf, (703) 648-4205, anne_frondorf @usgs.gov

- National Spatial Data Infrastructure (NSDI) Cooperative Agreements Program - The NSDI is
viewed as the technology, policies, and people necessary to promote geospatial data sharing
throughout all levels of government, the private and non-profit sectors, and academia. The
Cooperative Agreements Program funds projects focused on promoting metadata collection and
creating clearinghouses of geographic data linked to the Internet, developing NSDI standards,
and advancing the NSDI through education.

Contact: Bruce McKenzie, (703) 648-5740, bmckenzi @usgs.gov

Minerals Management Service (MM S)

The MM S uses a number of vehicles to announce research opportunities. Most research projects
are competed and advertised in the CBD, inviting proposals on clearly defined issues and topics.
Competition may be open or restricted to small pools of researchers, such as small businesses.
While MM S does accept unsolicited proposals, few are funded due to limited resources. For the
past 3 years, BAAs have also been used. This procurement mechanism is widely advertised
through the CBD and requires submission of a short "white paper” on proposed research
responsive to a series of broad research topics.

- Environmental Studies Program (ESP) - Research is supported to provide information needed
to predict, assess, and manage impacts from offshore marine mineral exploration, development,
and production activities on human, marine, and coastal environments. Potential impacts
representing subjects of research are associated with offshore natural gas, oil, and non-energy
minerals, such as sand and gravel. Studies are supported on the fate of potentia pollutants related
to the Outer Continental Shelf (OCS), such as oil, noise, drilling discharges, and products of fuel
combustion, in the marine environment and atmosphere. Large-scal e oceanographic circulation
studies and modeling are supported to provide information for oil spill trgjectory analyses. Social
and economic research is supported to develop an understanding of how OCS activities affect
community composition and infrastructure, employment, and culture. Research designed to
provide information needed for an understanding of the environmental consequences of sand and
gravel removal prior to actual recovery operationsis also supported by the ESP. Opportunities
availablein FY 1999 include:



Gulfwide Emission Inventory Study for Regional Haze and Ozone Modeling Efforts
Arctic Nearshore Impact Monitoring in Development Area

Evaluation of Sub-Sea Physical Environmental Data for the Beaufort Sea OCS and Incorporation
into a Geographic Information System (GIS) Database

Southern California Planning Area Coastal Recreation and Tourism Inventory

A Study of the Effectiveness of Airgun Array Ramp-up in Reducing Potential Sound-related
Impacts to Marine Mammals

A Numerical Modeling Examination of the Cumulative Physical Effects of Offshore Sand
Dredging for Beach Renourishment

Integrated Study of the Impact of Marine Aggregates Mining on the Physical and Biological
Resources on the Seabed

A Revised OCS Environmental Cost Model (GEPCM Update)

- Gulf Of Mexico Region Deepwater Studies Program

OCS Related Infrastructure in the Gulf of Mexico

Northern Gulf of Mexico Continental Slope Habitats and Benthic Ecology

Assessment of Potential Conflict Between the Fishing and Oil Industriesin Deepwater Gulf of
Mexico Areas

Study of Physical Processesin the Slope and Rise Using Numerical Models
Technology and Economics of Deepwater Rigs
Contact: Larry Roberts, (703) 787-1717, fax 787-1053, larry.roberts@mms.gov

— Technology Assessment and Research Program - The MM S Regulatory Program includes a
research element, entitled the Technology Assessment and Research (TAR) Program, which
supports research associated with operational safety and pollution prevention as well as oil-spill
response and cleanup capabilities. It was established in the 1970's to ensure that industry
operations on the OCS incorporated the use of the Best Available and Safest Technologies
(BAST). The Program is comprised of two functional research activities: (1) Operational Safety
and Engineering Research (OSER) and (2) Oil Spill Research (OSR)

The TAR Program has four primary objectives:

Technical Support: TAR provides engineering support to MMS decision makers in evaluating
industry operational proposals and related technical issues and ensuring that these proposals
comply with applicable regulations, rules, and operational guidelines and standards.



Technology Assessment: Industry applications of technological innovations are investigated and
assessed to ensure that governing MM S regulations, rules and operational guidelines encompass
the use of the BAST.

Research Catalyst: The Program promotes leadership in OSER and OSR research by acting asa
catalyst for industry research initiatives.

International Regulatory: The Program provides international cooperation for R& D initiatives to
enhance the safety of offshore oil and natural gas activities and the devel opment of appropriate
regulatory program elements worldwide.

The TAR Program operates through contracts with universities, private firms, and government
laboratories to assess saf ety-related technologies and to perform necessary applied research.
Participation in jointly funded projects with industry, other Federal and State agencies, and
international regulatory organizations has become the primary funding mechanism in view of the
overlap of issues and challenges and a broad recognition that participation in joint projectsisthe
most effective and efficient meansto leverage available funds.

FY 1999 and FY 2000 research topics have been evaluated by program managers and
procurement actions initiated on numerous projects since the MM S began participation in jointly
funded research projects. Two BAA's will, however, be issued in the second quarter of FY 1999,
to identify research or solicit white papers on MM S-specific topics to address research priorities
of the OSER and OSR activities.

OSER Topics include:

— Deep Water Oil and Gas Operations Technologies

— Aging Oil and Natural Gas Infrastructure

— Platform Decommissioning and Removal Operations

— Human and Organizational Factors Engineering

— Arctic Sea-ice and Ice-gouging

— Pipeline Risk Management and Deep Water Pipeline Repair Technologies
OSR Topicsinclude:

— Qil Spill Detection and Response Technologies

— In Situ Burning of Spilled Qil

— Physical Characterizations of Offshore Oils

— Oil Spill Clean-up Capabilitiesin Broken Ice Conditions

Contact: Paul Martin, (703) 787-1559, fax (703) 787-1555, paul.martin @ mms.gov



Department of Transportation

The Department of Transportation (DOT) has multiple missions that contribute to its
environment and natural resources R& D portfolio. Contributions to overall DOT research and
development are provided by the Federal Highway Administration (FHWA), the Federal Transit
Administration (FTA), the Research and Special Programs Administration (RSPA), the U.S.
Coast Guard (USCG), and the Federal Aviation Administration (FAA). DOT also works closely
with the National Science and Technology Council's Sustainable Transportation Planning Team
to assure effective coordination of the research it undertakes.

Types of Environment and Natural Resour ces Resear ch Supported

Transportation and Air Quality. FHWA and FTA conduct modeling and analytic compliance
research, including travel, emission, and dispersion modeling techniques, to provide information
and technical guidance to Federal, State, and local officials as well as the public at large on the
requirements and methods for compliance. Additional research will be needed as aresult of the
new National Ambient Air Quality Standards promulgated by EPA in July 1997, which will
require additional, more intensive research to understand the contribution of mobile sources to
air quality. Expected increases in the spatial classifications of geographic areas, and
corresponding changes in pollutant standards will require new techniques and tools to evaluate
the transportation impacts of larger nonattainment areas. Understanding will also be needed to
identify the potential control strategies required within those areas. The identification of health
issues related to fine particulate matter will necessitate new, extensive research and model
reform. Data and tools are needed to meet the challenges of understanding how transportation
sources contribute to the presence and behavior of fine particles. Current models are inadequate
to deal with thisissue. The U.S. Government's support for emission limits for greenhouse gases
will demand additional research to understand the transportation related causes of, and mitigation
strategies for, such emissions.

Highways and Water Resour ces. Previous research sponsored by FHWA has provided tools to
State and local transportation officials for assessing potential water quality impacts of
transportation improvements, and has devel oped mitigation technigues to lessen the pollution
effects of storm water runoff. Ongoing studies and those planned for the future address the
continuing concern over nonpoint water pollution from highway facilities and the continuing
need to meet statutory and regulatory requirements. Research is being supported to develop
improved methods, techniques, tools, models, and procedures to evaluate the water quality
impacts of highway development and operation activities, particularly storm water runoff and
changes in hydrology, and to identify and develop innovative best management practices,
devices, and other mitigation measures. Legidative and administrative focus on the protection of
water resources and on watershed management will require, in some areas, newly-initiated
research to identify and understand optimal transportation practices for their protection.

Improving Our Knowledge of Wetland Resour ces. The construction, use, and maintenance of
highway systems have potential primary and secondary impacts on wetlands and other
ecosystems. FHWA supports research to develop improved methods, tools, and techniques to
identify and delineate wetlands, to assess wetland impacts, and to evaluate wetland functions; to



improve the effectiveness of compensatory mitigation through better techniques of wetland
restoration, enhancement, and creation; and to improve and enhance the use of mitigation
banking as aviable, effective tool of choice in situations where compensatory mitigation is
necessary. The Vice President's Clean Water Initiative as well as eventual changesin the Clean
Water Act will emphasize wetland protection programs, increasing the need for improved impact
assessment and mitigation techniques.

Reinventing the National Environmental Policy Act (NEPA) Process. Legidation
streamlining the environmental and transportation decision making process requires the
development of a new surface transportation regulation on NEPA and transportation decision
making. FHWA and FTA support research to identify ways to effectively integrate and
streamline environmental and transportation decision making to achieve the best overall public
interest decisions.

Communities, Neighbor hoods, and People. FHWA and FTA research will focus on the role of
transportation systems and projects in contributing to sustainable communities, reflecting
community valuesin design and placement of facilities in communities, and protecting and
enhancing the social infrastructure, including finding ways to improve the link between
transportation and sustainable development within communities.

Historic and Archaeological Preservation and Aesthetics. FHWA's historic and
archaeological preservation research addresses the procedural, technical, and legal issues
associated with cultural resource identification, evaluation, and rehabilitation in the highway and
transportation context. Research is supported to provide the tools necessary to meet technical and
procedural requirements for historic and archaeological preservation, historic highway and
bridge rehabilitation, and visual impacts and their associated assessment techniques. Information
will be developed to identify the viability and the manner in which the various methods can be
used to effectively determine the visual impact of highway project proposals. Also, this program
includes the various vegetation management practices of roadside maintenance that can benefit
visual quality, such as the use of native wildflowers.

Highway Traffic Noise. FHWA supports research to increase the knowledge and understanding
of the analysis and abatement of highway traffic noise, develop and disseminate innovative, cost
effective noise abatement methods, and work with State and local officials to develop effective
noise-compatible land use planning.

Environmental Justice. Presidential Execu-tive Order 12898 and the DOT Order on
environmental justice require that programs, policies, and activities not have a disproportionately
high and adverse health and environmental effect on minority and low-income populations.
These orders are areaffirmation of the principles of civil rights and related statutes, the NEPA
process, and other Federal environmental laws. FHWA and FTA support research to effectively
assess, prevent, and address potentia discriminatory effects and disproportionately high and
adverse community, environmental, and health effects of transportation decisions on low income
and minority populations.

Alternative Fuels. FTA conducts R& D to support the transit industry use of aternative fuels.
This effort has included support for the devel opment of various alternative fueled heavy duty



engines for transit bus applications. It also includes support for the development of guidelines for
the safe operation, maintenance, and storage of alternative fueled vehicles.

Electric Vehicle Program. FTA conducts R&D in the application of electric propulsion
technologies to transit bus applications. Electric and hybrid electric transit buses offer significant
emissions reduction potential. Electric and hybrid electric buses also offer the potential for
greater operating efficiency and lower maintenance costs.

Fuel Cell Research. FTA conducts R&D toward the commercialization of fuel cell powered
transit buses. Two fuel cell technologies are being devel oped and evaluated for transit use:
phosphoric acid and proton exchange membrane. Preliminary results indicate that an entire fleet
of fuel cell transit buses would have emissions equivalent to those of one current diesel transit
bus.

In addition, Maritime Administration (MARAD), USCG, and RSPA are working with the
Department of the Navy, DOE, NOAA and the Defense Advanced Research Projects Agency on
a coordinated research program to develop fuel cells for maritime applications. These systems
may eventually find application in surface transportation, and FTA and FRA have participated in
developing performance requirements. MARAD has also initiated an effort to use alternative
fuels on marine vesselsin the nearer-term, emphasizing potential applicability of the
technologiesin ferry systems.

Pipeline Safety Resear ch. RSPA explores approaches to assess pipeline integrity, determine
ways to rehabilitate pipelines, and set long-term goals for improvement. Ultimately, these
activities contribute to the safety of pipeline operations, and reduce the danger of
environmentally damaging accidents and spills.

Hazar dous M aterials Resear ch. RSPA provides the technical and analytical foundation
necessary to support DOT's regulatory, international standards development, compliance, and
emergency response programs that deal with hazardous materials transportation safety. This
research is part of a comprehensive effort to protect the Nation from risksto life, health,
property, and the environment inherent in the transportation of hazardous materials by water, air,
highway, and railroad, and to protect the environment from damage by oil and other pollutants.

Emergency Transportation Resear ch. This effort focuses on the ability to assess the effects of
anatural disaster on the national transportation system, and assure effective tracking of the flow
of critical relief supplies during the response phase.

Innovative Toolsin Response Training and Prepar edness Evaluation. Research is being
conducted to devel op training methods for oil and hazardous material spill response teams, as
well as measurement methods to evaluate response team performance. Research isalso
supporting development of a portable pollution incident control and evaluation system.

Comprehensive Oil Spill Marine Environmental Protection (MEP). USCG is conducting
R&D in many areas related to Oil Spill MEP. R& D project areas include spill response resource
management and tracking; tanker salvage; and, counter measures, including improved product
off loading at sea, vessel salvage and stability assessment, oil/water separator systems, in-situ
burn-hydrodynamic fire boom testing, and predictive models for improved spill response.



Oil Spill Counter measur es. Researchers are attempting to improve methods to mitigate oil
spills, with afocus on improving mechanical collection systems and alternative countermeasures,
such as in situ burning, and on the use of sensing technologies (e.g., infrared) to detect accidental
and deliberate spills. Research is also conducted on weathering effects on spilled oil to improve
predictive capabilities, thus enhancing input to response strategies.

Prevention Through People. Research has shown that up to 80% of marine accidents are
attributable to human activity. USCG research is being conducted on human factors and
performance (e.g., crew size, bridge design, fatigue) that lead to marine casualties. Knowledge
gained will be applied to improve design, training, staffing, licensing, and operating procedures
to reduce loss of life and property and environmental damage.

Waterways Safety. This focus area seeks to provide improved navigational capabilities and
navigation resources for the mariner, including positioning methods and aids to navigation. With
these improvements, the chances of incidents resulting in oil or chemical spillsis reduced.

Pollution Prevention. DOT funds research on methods to minimize the inappropriate use of
hazardous materials, reduce the amount of solid and hazardous materials generated by Coast
Guard units, determine the most cost-effective and efficient methods for hazardous materials
management, and identify the best technologies for remediation of Coast Guard hazardous waste
sites.

Non-Indigenous Species. USCG is conducting research on the introduction of non-indigenous
aguatic nuisance species into U.S. waters through shipping activities. Various control options are
being investigated (e.g., ballast water exchange) as countermeasures for non-indigenous species
introductions.

Aircraft Noise Reduction and Control. The FAA researches technology advancesin source
noise reduction. This includes engine design parameters, advanced acoustic absorption materials,
and active noise control devices. Aircraft technology advances will include high-lift devices and
methods to reduce airframe-generated noise.

Aircraft Engine Emissions Control. In collaboration with other agencies, DOT investigates
aviation effects on the atmosphere. The results of these studies are used in developing future
engine emissions regulations and international standards.

Aviation Environmental Analysis. Research is supported to develop various tools and methods
used to evaluate the environmental impact from alternative aviation policies and strategies.
Projects include continually updating and improving an integrated noise model, a heliport noise
model, an emissions and dispersion modeling system, and other models to assess the impacts of
FAA policies and actions.

Resear ch Funding Opportunities

Federal Highway Administration

To fulfill its statutory mandates, FHWA has goals to develop improved tools for ng
highway impacts on air quality, wetlands, water quality, historic and archeological resources, and
communities, including low income and minority; more effective and innovative avoidance,



detection, mitigation, and enhancement techniques; and environmental expertise within FHWA
and State and local transportation agencies that will significantly contribute to an integrated and
streamlined environmental and transportation decision making process and to an enhanced
environment in accordance with DOT's Strategic Plan and the FHWA's Environmental Policy
Statement.

Contact: Steve Ronning, FHWA, HEP-40, 400 Seventh St. SW, Rm 3240, Washington, D. C.,
20590, (202) 366-2078, steven.ronning@fhwa.dot.gov

Federal Transit Administration

FTA isthe principal source of Federal financial assistance to U.S. communities for the planning,
development, and improvement of public transportation systems. FTA has been working in
cooperation with the transit industry to meet the requirements of the Clean Air Act and the
Energy Policy Act of 1992, which support the national goals of reducing vehicle emissions and
petroleum imports. FTA provides decision makers at al levels with a better understanding of the
technol ogies necessary to meet these requirements, and provides the necessary technical
assistance and support to the transit industry to make a safe and successful transition to new
technologies.

Grants, cooperative agreements, and contracts are standard instruments used by FTA to execute
R& D projects. An annual directory of FTA's R&D projectsis available, and the information
therein isregularly updated on the FTA homepage http://www.fta.dot.gov. In addition, FTA
accepts unsolicited proposals. A Technical Advisory Committee identifies priority technology
development areas and establishes guidelines for project devel opment, cost sharing, and
execution.

Contact: Shang Hsiung, (202) 366-0241, hsiungs@tts.dot.gov

Resear ch and Special Programs Administration

Some work on surface transportation-related environmental topicsis conducted by DOT's
competitively selected University Transportation Centers; however, annually funded research
programs carried on by these consortia are not typically competed. Research priorities are set by
the schools involved based on the needs of the specific regions of the country they serve.
Subcontracts from these centers may or may not be competed to other universities and research
providers.

In FY 1999, DOT initiated the new Advanced V ehicle Technologies Program (AVP) to produce
new vehicles, components, and infrastructure for medium- and heavy-duty transportation needs.
The goa isto improve energy efficiency and U.S. competitiveness while reducing emissions and
transportation dependence on petroleum. Authorized in 1998 under the Transportation Equity
Act for the 21st century, this program is managed by DOT in partnership with other federal
agencies (e.g., DOD, DOE), private companies, research institutions, and state and local
governments. DOT's FY 1999 funding for the program is $ 5 million. The technologies being
pursued under the AV P will support the following objectives:

—Reductions in vehicle emissions beyond the 2004 standards



—A 50 percent improvement in vehicle fuel efficiency

— A globally competitive U.S. industry in advanced vehicles, components, and infrastructure
— Increased public acceptance of advanced transportation technology

Additional information is available from the RSPA web site at http://www.r spa.dot.gov.

Contact: Fenton Carey, Associate Administrator for Research, Technology and Analysis, (202)
366-4434, Fenton.Carey @rspa.dot.gov

U.S. Coast Guard

The mission of the Coast Guard's Marine Safety, Security, and Environmental Protection
Program isto protect the public, the environment, and U.S. economic interests through the
prevention and mitigation of marine incidents. The Coast Guard is also committed to the
institution of measures to reduce its own consumption and production of solid waste and
hazardous materials.

The Coast Guard has grant authority authorized under the Oil Pollution Act of 1990. A series of
regional grantsto colleges, universities, and nonprofit research institutions were provided in the
mid-1990's; however, no further grants of this type are anticipated.

The vast majority of future projects will be conducted competitively. The Coast Guard has
established networks with academia, other Federal and State agencies, industry, and international
partners to conduct joint research and technological information exchange.

Contact: Captain Mike Grimes, (202) 267-0912, M grimes@comdt.uscg.mil

Federal Aviation Administration

FAA provides a safe, secure, and efficient global aviation system that contributes to national
security and the promotion of aviation. As the leading authority in the international aviation
community, FAA isresponsive to the dynamic nature of customer needs, economic conditions,
and environmental concerns. The future aviation system is envisioned as one that is a "good
neighbor." The challenges revolve around issues associated with how this good neighbor policy
isimplemented. The FAA's goal isto provide strong leadership in mitigating aviation's adverse
environmental impact on the public consistent with an effective aviation system. FAA is
participating with NASA in a series of joint noise and emission reduction research initiatives,
including continued implementation of the joint subsonic airplane noise reduction technology
research program and assessment of quiet aircraft technology for propeller-driven airplanes and
rotor craft. FAA aso participatesin the NASA Atmospheric Effects of Aviation Project to
develop a scientific basis for assessment of the impact of aircraft emissions, particularly on the
ozone layer and global climate change. FAA and NASA also began a cooperative program for
the development of engine exhaust emissions certification standards and procedures for future
subsonic turbojet engine technology.

Contact: Director, FAA Office of Environment and Energy, (202) 267-3576



Environmental Protection Agency

To fulfill its statutory mandates to protect human health and to safeguard the natural
environmentair, water, and landupon which life depends, EPA strives to formulate and
implement actions leading to a compatible balance between human activities and the ability of
natural systemsto support and nurture life. To do these things effectively and efficiently, EPA
needs scientific data and information for solving environmental problems and building a credible
scientific foundation necessary to manage the Nation's ecological resources wisely, understand
how pollutants affect human health, and prevent and reduce environmental risks in the future.
The function of the EPA Office of Resear ch and Development (ORD) isto conduct or sponsor
research in areas relevant to EPA's mission and provide technical support to the Agency.

Types of Environment and Human Health Resear ch Supported
The current areas of emphasis for research and development are:

— Safe Drinking Water

— High Priority Air Pollutants

— Emerging Issues

—Ecological Risk Assessment

— Human Hesalth Risk Assessment

— Pollution Prevention and New Technologies

More details on these topics can be found in ORD's Strategic Plan and in individual Research
Plans as they become available. The ORD Strategic Plan can be found on EPA's Internet
homepage, http://www.epa.gov/ORD.

Science To Achieve Results (STAR) Resear ch Funding Opportunities

The STAR program is one of EPA's tools for focusing on science and improving the scientific
basis for decisions on national environmental issues. The program works by competitively
engaging the participation of the Nation's best scientistsin credible, targeted research that
complements EPA's own outstanding scientists and research program and that of our research
partnersin other Federal agencies. STAR is structured to bring new ideas and solutions to bear
on current environmental problems and to identify and help resolve issues that are likely to
become environmental problems in the future. Further, the STAR program facilitates and
expands access to research information and communicates science results through workshops,
publications, and the Internet.

The STAR program, now in its fifth funding year, has four formal solicitation periods during the
year--January, March, August, and October--and uses its I nternet homepage as the primary
vehicle to announce Requests for Applications (RFAS) in some 20 targeted areas.

The STAR program has four components:



1) Focused RFAs aretargeted at specific research topics defined by the ORD Strategic Plan and
address the science needs of the EPA program offices and regions. This component supports
investigator-initiated research by universities and other not-for-profit research institutions that
complements the expertise in ORD laboratories. A portion of the program is conducted jointly
with other Federal and non-Federal research partners.

2) The Exploratory Resear ch Grants Program provides support for investigator-initiated
research in broader areas, such as environmental chemistry, environmental physics, and health
and ecological effects of pollution, that are not covered by the targeted RFAS.

3) The Graduate Fellowship Program supports masters and doctora students in environmental
sciences and engineering to strengthen the capacity of the research community to address
environmental concerns in the future. This program is announced annually and provides broad
opportunities to apply. Applicants are judged by external peer reviewers and are sel ected based
on their past record and future potential.

4) The Environmental Resear ch Centers Program involves competitive awards for complex,
long-term collaborative research using multi-disciplinary approaches on issues of broad concern
to EPA.

FY 1999 Opportunities

The STAR program has four formal solicitation periods during the year - January, March,
August, and October. Funding opportunities, therefore, open and close throughout the year.
Some of the opportunities listed below had closing dates that have aready passed and others may
not have not opened as yet; they are included to provide afull description of the Agency's areas
of interest. Refer to www.epa.gov/ncer ga for updates to the information below or consult the
individuals identified as contact points for those areas. In FY 1999, subject to the availability of
funds, EPA plans to award some 160-170 STAR research grants and approximately 115 STAR
graduate research fellowshipsin categories of special interest to the EPA mission and that of
EPA's research partners.

— Exploratory Research - This RFA invites applications in the areas of environmental biology,
environmental chemistry, physics, human health, and environmental engineering that are not
covered in other research funding announcements. The focus is on aspects of pollution
identification, characterization, and abatement and control of the effects of pollutants on human
and biological systems. Next closing date: 6/23/99.

Contact: Clyde Bishop, (202) 564-6914, bishop.clyde@epa.gov

— Integrated Assessment of the Consequences of Climate Change - The purpose of this new RFA
isto support research that advances the development of approaches for conducting integrated
assessments of the potential consequences of climate variability and change on the United States.
The challengeisto identify and illuminate climate change impacts that are best assessed at fine
geographic scales and that are of potentially significant environmental, social, and/or economic
importance. These assessments must integrate both horizontally and vertically from the climate
system through to socioeconomic systems. Up to $6 million is expected to be available in FY



1999 for awards in this program. A proposal may request up to $300,000 per year for up to 3
years. Closing date: 1/21/99.

Contact: Barbara Levinson, (202) 564-6911, levinson.barbara@epa.gov

— Human Dimensions of Climate Change - This RFA isnhew and is still under devel opment.
Please check www.epa.gov/ncer ga for details. Planned release date: January 1999

Contact: Barbara Levinson, (202) 564-6911, levinson.barbara@epa.gov

- Ecological Indicators - The research covered by this request for applicationsis part of the
Environmental Monitoring and Assessment Program (EMAP). As such, it emphasizes the need
for indicators useful in monitoring ecosystem integrity and sustainability to ultimately provide
improved information for risk assessments. These may include indicators of current or future
ecological condition and indicators that contribute information for understanding the causes of
ecological impairment. Previous ecological indicator research has largely concentrated on single
resource types (i.e., wetlands, estuaries, lakes, streams, or forests), often at a single spatial scale
and using a single sampling design. Research proposed for this solicitation should result in the
development of indicators that (1) integrate between or among resource types, (2) incorporate
multiple levels of biological organization (gene, organism, population, community, landscape),
and (3) address multiple spatial scales (local, watershed, regional, national, global).

Indicators may be individual field or remotely sensed measurements, indices, or model outputs.
They may quantify biological condition relative to integrity and sustainability and/or quantify
stressors to which the biota are exposed.

Approximately $8 million is expected to be awarded in fiscal year 1999 in this program area,
depending on the availability of funds. The projected award range is $100,000 to $300,000/year
with aduration of 2 or 3 years. Closing Date: 2/4/99

Contact: Barbara Levinson, (202) 564-6911, levinson.barbara@epa.gov

— Drinking Water - This RFA for Drinking Water research usually covers three areas of special
interest:

(1) Microbial Pathogens research focuses on practical analytical methods needed to assist in
guantifying the occurrence and viability of these organismsin source water and identifying the
cause of waterborne disease outbreaks in drinking water supplies.

(2) Disinfection Byproducts research |eads to improved methods for estimating human exposures
(viathe ora, inhalation, and dermal routes) to the byproducts of various disinfection treatments.

(3) Additional research covers emerging contaminants from the Contaminant Candidate List that
need additional occurrence and health effects data.

Next closing date: 5/19/99.
Contact: William Stelz, (202) 564-6834, stelz.william@epa.gov



— Urban Air Toxics - This RFA seeks research proposals that contribute to the scientific basis for
the development of a national strategy to control emissions from 30 of the most Hazardous Air
Pollutants from area sources. Research should address critical questions provided in the RFA on
the public health risks of toxic air pollutants in the urban environment.

About $2 million will be awarded in FY 1999 in this program, subject to the availability of
funds. Proposals in the $50,000 to $200,000/year range are encouraged. Duration of awards may
be up to three years. Closing date: 2/18/99.

Contact: Deran Pashayan, (202) 564-6913, pashayan.deran@epa.gov

— Health Effects of Particulate Matter (PM) - This RFA is under development and may be
released in January. For descriptive purposes, the 1998 RFA sought proposalsin three areas:

(2) Chronic Epidemiology studies that investigate the association between long term exposure to
PM and other air pollutants and adverse health effects, including amount of life lost, chronic
illness, and conditions that increase susceptibility to air pollutants.

(2) Studies on mechanisms of PM toxicity in normal and sensitive subpopulations to better
understand causal mechanisms by which PM, alone and/or in combination with other air
pollutants, may cause health effects at current ambient levels. Research is also needed to
examine chronic effects of PM exposure and the relationship between acute and chronic
biological responses.

(3) Exposure error research, which will provide information on the magnitude and variability of
the errorsin the assessment of exposure.

Next closing date: 6/2/99.
Contact: Deran Pashayan, (202) 564-6913, pashayan.deran@epa.gov

— Regional Scale Analysis and Assessment Research - Proposals are sought for research on novel
approaches for either conducting regional scale assessments by combining data from intensive
investigations, regional surveys, and remotely sensed data or for novel approaches to determine
the "representativeness' of an intensively studied site within aregion. Priorities for funding will
be:

(1) Development and demonstration of methodologies that link remote sensing, regional survey
data, and intensively studied site research into an integrated ecological assessment.

(2) Studies which demonstrate approaches for determining the "representativeness' of individual
research locations.

Approximately $4 million is available for research under this RFA. The annual funding levels
(for up to three years) will be up to $600,000/year, if primary data collection is required or
$200,000/year if existing data bases are utilized. Closing date: 1/21/99.

Contact: Barbara Levinson, (202) 564-6911, levinson.barbara@epa.gov



- Mercury: Transport and Fate Through a Watershed - This RFA solicits fundamental research
on the complex chemical and physical transformations and movement of mercury through the
environment. Outcomes of this research will increase our ability to trace mercury from its release
into the environment through its biogeochemical cycling to its bioaccumulation as
methylmercury in fish tissue. The effort isintended to provide an improved science base for the
development of risk management strategies. EPA invites applications addressing the critical
research guestions highlighted below:

(1) For agiven amount of mercury transported into a watershed, what is the predicted
concentration of methylmercury in fish? How do mercury and methylmercury spatialy distribute
across the terrestrial and aguatic components of a watershed? What controls bioavailability of
mercury in the food chain?

(2) What environmental and biochemical variables control transformation of mercury to
methylmercury? What environmental variables control the reduction of divalent mercury to
elemental mercury in soils, sediments, and surface waters?

(3) How does mercury cycling vary among the geographic regions of the U.S. (South Florida,
Great Lakes, Northeast or West)? What factors (e.g., wetlands, temperature regimes, microbial
communities) might account for this variability?

Subject to the availability of funds, approximately $3 million is expected to be awarded in fiscal
year 99 in this program. Proposalsin the $200,000 to $300,000/year range are encouraged.
Duration of awards may be up to 3 years. Closing date: 2/4/99

Contact: Barbara L evinson,(202) 564-6911, |evinson.barbara@epa.gov

- Exposure to Waste Combustion Products - Thisisanew RFA areathat is still under
development. Please check for details at www.epa.gov/ncer ga.

Closing date: 5/19/99.
Contact: Tom Veirs, (202) 564-6831, veirs.tom@epa.gov

- Human Health Risk Assessment - This solicitation was last issued in 1997 and anew RFA is
under development. Please check www.epa.gov/ncer ga for details. Planned release date:
January 1999.

Contact: Chris Saint, (202) 564-6909, saint.chris@epa.gov
STAR RESEARCH PARTNERSHIPS

Under a partnership among Federal agencies, EPA, NIEHS, NSF, NOAA, DOE, DOI, USDA,
ONR, OSTP, and NASA, along with non-Federal partners, have and will issuejoint STAR
research grant solicitations on the following topics of mutual interest:

- Children's Vulnerability to Toxic Substances in the Environment - This joint competition by
NIEHS and EPA is seeking research that studies the intermittent exposures of children to toxic
chemicals during their daily activities. Specific topics of interest include the identification of
pollutant chemicals, pollutant sources, environmental media, and exposure pathways. Also



requested is novel research methods for studying the susceptibility of children to
environmentally induced disease.

Subject to the availability of funds, approximately $5 million is expected to be awarded in FY
1999 in this program area. The projected award range is $150,000 to $250,000/year for up to 3
years. Closing Date: 9/30/98

Contact: Chris Saint, (202) 564-6909, saint.chris@epa.gov

- Chemical Mixturesin Environmental Health - This program is under development for a
probable release in spring 1999. For descriptive purposes, the goals and scope of last year's RFA
for thisjoint NIEHS/EPA competition were designed to encourage and support research on
chemical mixturesto take advantage of the latest advances in computational and information
technol ogies and molecular biology. The focus was on the mechanistic basis for chemical
interactionsin biological systems, related health effects, and devel oping better mathematical
tools for risk assessment. In addition, since thereis a general lack of knowledge concerning the
characterization of real-life mixtures based on human exposure and body burden, research that
focuses on exposure assessment, including environmental transport and fate, was of interest.
Research on the mechanistic basis for cellular and/or molecular perturbations and associated
health effects by mixtures of chemicals and on chemical interactions that exacerbate both cancer
and non-cancer effects was strongly encouraged. Probable rel ease date March 1999. Check
www.epa.gov/ncer ga for up-to-date information.

Contact: Tom Veirs, (202) 564-6831, veirs.tom@epa.gov

_ Water and Watersheds - This RFA is also under development, with a planned release date of
January 1999. FY 1998 funding was approximately $9 million. The goals of the Water and
Watersheds joint competition by NSF, USDA and EPA last year were to develop (1) an
improved understanding of the natural and anthropogenic processes that govern the quantity,
quality, and availability of water resourcesin natural and human-dominated systems, and (2) an
understanding of the structure, function, and dynamics of the coupled terrestrial and aquatic
ecosystems that comprise watersheds. The emphasis of this year's competition will be on
research that considers restoration and rehabilitation of damaged or degraded systems. For this
competition, the term rehabilitation will capture any and all improvements up to and including
complete restoration. The degradation of ecosystem integrity has many components, including
but not restricted to: water quality, hydrology and habitat, biological diversity, and effects of
exotic species. Degradation presents a serious long-term threat to the nation's economic
prosperity and security and the sustainability of remaining ecological systems. Planned release
date: January 1999.

Contact: Barbara L evinson,(202) 564-6911, |evinson.barbara@epa.gov

— Technology for a Sustainable Environment - This RFA is under development for probably
release in spring 1999. FY 1998 funding was approximately $4.5 million. For descriptive
purposes, the 1998 joint competition involving NSF and EPA was designed to address pollution
prevention processes, methodologies, and technology research. Proposals were invited that
advance the development and use of innovative technologies and approaches directed at avoiding
or minimizing the generation of pollutants at the source. Specifically, EPA and NSF provided



funds for fundamental and applied research in the physical sciences and engineering designed to
lead to the discovery, development, and evaluation of advanced and novel methods for
environmentally benign industrial processing and manufacturing. The competition addressed
technological issues of design, synthesis, processing, and the production and use of productsin
continuous and discrete manufacturing industries. Projects must employ fundamental new
approaches, and address, or be relevant to, current national concerns for pollution prevention.
Planned release date: March 1999.

Contact: Barbara Karn, (202) 564-6824, karn.barbara@epa.gov

-Decision Making and Valuation for Environmental Policy - Thisjoint NSF/EPA competition
seeks to advance research to identify benefits and costs of environmental policy and regulation.
Research in ecosystem valuation and cost analysis seeks to understand the interconnectedness
among social, economic, physical and biological systems. It focuses on how comprehensive and
critical ecosystem changes can be measured in terms of social welfare and helps to quantify and
characterize the natural environment for a better understanding of economic-ecol ogical
relationships. FY 1998 funding was approximately $2 million. Closing date: 2/1/99.

Contact: Ainsley Cardwell, (202) 564-2446, cardwell.ainsley @epa.gov

- Environmental Satistics - This RFA is also under development for arelease in January 1999.
FY 1998 funding was approximately $2 million. Check www.epa.gov/ncer qa for up-to-date
information. The joint NSF/EPA Environmental Statistics competition will invite proposals for
the development of innovative statistical methods and models for environmental research.
Because problems in environmental research are complex, interdisciplinary collaborations are
encouraged. The goal of this competition is to increase understanding of the physical and human
dimensions of environmental issues and policies. In particular, this competition will support
research in the following areas: (1) Statistical models and methods for environmental social
science research; (2) environmental statistics research to improve risk assessment; and (3)
physical environmental statistics research. Planned release date: January 1999.

Contact: Chris Saint, (202) 564-6909, saint.chris@epa.gov

- Phytoremediation - Thisjoint competition is also under development for a planned releasein
spring 1999. This solicitation will request proposals to explore the mechanistic aspects of plant-
soilanthropogenic chemical interactions to facilitate the development of phytoremediation of
waste chemicals.

Planned release date: March 1999
Contact: Robert Menzer, (202) 564-6849, menzer.robert@epa.gov

— Ecology and Oceanography of Harmful Algal Blooms (ECOHAB) - Thisjoint competition
involving NOAA, NSF, ONR, USDA, NASA and EPA seeks proposals for research on the
environmental processes that facilitate and regulate harmful algal bloomsin the coastal ocean.
Developing an understanding of how physical and biological processes interact to promote
bloom devel opment, maintenance, and decline will contribute to the ultimate goal of preventing,
managing, controlling, and mitigating their impacts. This interagency research program supports
coordinated, well-integrated, interdisciplinary field studies by research teams. Individual studies



will also be supported to devel op predictive models and address gaps in knowledge related to
mechanisms that regul ate harmful algal blooms. Planned rel ease date: January 1999.

Contact: Robert Menzer, (202) 564-6849, menzer.robert@epa.gov

- Endocrine Disruptors - The program on endocrine disruptors seeks to stimulate innovative
multidisciplinary research that investigates the quantitative relationships between ambient
environmental exposures to endocrine-disrupting chemicals (EDCs) and adverse effectsin
humans and wildlife. This research effort is being coordinated by the Interagency Working
Group on Endocrine Disruptors of the CENR. Although the current solicitation closed in
September 1998, it is anticipated that this multiagency program will continue to support research
proposals on effects of EDCs in wildlife and humans and on development of animal modelsin
the future. FY 1999 is anticipated to be approximately $8-10 million. Check

www.epa.gov/ncer ga for future solicitation notices.

Contact: David Reese (202)-564-6919, reese.david@epa.gov

Additional STAR research grant solicitations may be announced this year. Check
www.epa.gov/ncer ga for up-to-date information.

FY 1999 STAR Graduate Fellowship Program

EPA awarded 126 fellowships under its 1998 STAR Fellowship Program. The 1999 solicitation
closed November 10, 1998. The program offers up to $34,000 per year of support, depending on
the number of months covered by student's enrollment. This amount covers a $17,000 annual
stipend, $5,000 for authorized expenses, and up to $12,000 for tuition and fees paid directly to
the ingtitution. The purpose of the program is to encourage promising students to obtain
advanced degrees and pursue careers in environmentally related fields. Thisis an annual
solicitation which opensin August. To obtain current STAR solicitation information or to learn
more about on-going STAR research visit the NCERQA homepage:

http://www.epa.gov/ncer ga.



National Aeronauticsand Space
Administration

NASA brings to environment and natural resources research the ability to view the Earth in its
entirety from space. This unique position has led NASA to focus on the study of the Earth as an
integrated geophysical, climate, and biochemical system.

Types of Environment and Natural Resour ces Resear ch Supported

NASA seeksto foster further understanding of the total Earth system, and the effects of natural
and human-induced changes on the global environment. The pursuit of Earth system science
would be impractical without the continuous global coverage provided by satellite-borne
instruments. NASA's unique ability to develop advanced, space-based research platforms—
converging with the national interest in the basic sciences and their practical benefits—has led to
the Earth Science Enterprise (formerly Mission to Planet Earth).

The Earth Science Enterprise (ESE) is composed of an integrated suite of spacecraft and in situ
measurement capabilities; data and information management systems to acquire, process,
archive, and distribute global data sets; and research and analysis programs to convert datainto
new knowledge of the Earth system. Myriad users in academia, industry, and Federal, State, and
local government tap this knowledge to generate products and services essential for their
applications. The ESE is NASA's contribution to the USGCRP, an interagency effort to
understand the processes and patterns of global change. The Earth Observing System (EOS) - the
centerpiece of ESE - is a program of multiple spacecraft and interdisciplinary investigations to
provide a 15-year data set of key parameters needed to understand global climate change.

Balancing the state of Earth system science with NASA capabilities, funding constraints,
USGCRP research priorities, and the needs of external communities, the Office of Earth Science
has established the following unifying themes for ESE science over the period 1996-2002:

Biology and Biogeochemistry of Ecosystems and the Global Carbon Cycle. The ESE seeks to
observe, understand, and predict how ecosystems respond to and affect global environmental
change, and to understand the role of ecosystemsin the global carbon cycle and to predict future
carbon cycle dynamics.

Climate Variation and Prediction. The ESE seeks to use a combination of observations and
models to determine whether climate is changing in ways we can understand and predict and,
where possible, to establish causal relationships between observed climate changes and specific
forcing factors.

Global Water and Energy Cycle. The ESE seeks to provide data on and scientific
understanding of how water and energy are cycled through the Earth's atmosphere, hydrosphere,
and land surface and on the relationship between large-scale climate anomalies and weather
systems, precipitation, and hydrologic processes affecting water resources. It also seeksto
improve knowledge of fast atmospheric and surface processes so that they can be accurately



represented in climate models.

Natural Hazards. The ESE seeks to apply unique remote-sensing science and technologies to
disaster characterization and risk reduction from earthquakes, fires, floods, and droughts.

Ozone and Atmospheric Chemistry. The ESE seeks to understand the effectiveness of
presently instituted international agreements to reduce stratospheric ozone depletion, do
determine the relationship between atmospheric trace constituent and aerosol composition and
meteorological, chemical, and microphysical processes occurring in the atmosphere, and to help
understand whether industrial and urban pollution can expand globally and, if so, what the
consequences for globa atmospheric chemistry would be.

Other ESE research efforts in such areas as global climate and Earth system modeling, solid
Earth dynamics, and ocean topography combine with these to form an integrated approach to the
advancement of Earth system science.

Resear ch Funding Opportunities

NASA issues RFPs, AOs, and NASA Research Announcements (NRAS) to solicit research
proposals from high-caliber Earth scientists. General information about flight programs and
development opportunities can be obtained from NASA Headquarters, Office of Earth Science,
Program Planning and Development Division, Mail Code YF, Washington, DC 20546. General
information about science programs and research funding opportunities can be obtained from the
Science Division at NASA Headquarters, Office of Earth Science, Research Division, Mail Code
Y S, Washington, DC 20546. In addition, NASA accepts and funds unsolicited proposals. Further
information can be obtained from, and applications sent to, the Office of Procurement, NASA
Headquarters, Office of Procurement, Mail Code CW, Washington, DC 20546.

General Funding Opportunities

Specific information about funding opportunities should be directed to the individuals listed
below. Some of the information contained herein may have been superseded by recent
developments. The ESE Web site, however, is regularly updated and contains the most recent
funding information under "Research Opportunities.” ItsURL is

http://www.ear th.nasa.gov/nra/index.html.

Space Flight Programs

- Earth System Science Pathfinder (ESSP) - This program of small satellite missions with
development under 36 months and total cost less than $120 million per mission focuses on new
scientific measurements not covered by EOS. Proposals should cover spacecraft and instrument
development, operations, launch, data analysis, and validation. Solicitations for guest
investigator teams will be released shortly after launch in order to facilitate use of data by the
broader scientific community. ESSP solicitations are expected to be released approximately
biennially, with the next one in 2000.

Contact: Gordon Johnston, (202) 358-4685, Gordon.Johnston@hg.nasa.gov



— New Millennium Program (NMP) - This program focuses on demonstration of technologies
and techniques that can enabl e science missions of the future. The key objectives are to enable
new capabilities or to improve the performance and/or decrease the cost of current flight and
measurement capabilities. Actual science investigations may be accomplished, but only as a
secondary objective and largely as aresult of successful demonstrations of the technologies.
Plans are for the NMP Earth science missions to be launched everyl- 2 years starting in 1999.
Periodic solicitations will be issued for development of mission concepts and/or full mission
selection. Some solicitations may be targeted for specific classes of missions (e.g. oneissued in
1998 was restricted to mission concepts using other than low earth orbit).

Contact: Lou Schuster, (202) 358-0772, Lou.Schuster @hg.nasa.gov

— Experiments of Opportunity - The Experiments of Opportunity project offers the capability to
undertake ad hoc short duration flights on the Space Transportation System and other platforms.
The atmospheric payloads provide information related to the chemical constituency and
dynamics of the Earth's atmosphere in the form of highly calibrated measurements against which
other measurements can be compared. The Earth surface payloads demonstrate the technology
and algorithms needed to make multi-frequency, multi-polarization measurements of the Earth's
surface (i.e., land, sea, and ice).

Contact: Gordon Johnston, (202) 358-4685, Gordon.Johnston@hg.nasa.gov

— University Earth System Science (UnESS) - The UnESS missions are intended to provide
opportunities for Earth Science missions involving extremely low cost satellite/instrument
systems capable of acquiring Earth System Science observations that are relevant to the broad
objectives of ESE. The purpose of UnESS is to encourage end-to-end missions that ideally
engage both undergraduate and graduate university students and a cross-section of faculty. They
will be launched by avariety of low cost methods with an average of one launch per year. These
missions are typically characterized by a nine month concept study, atotal of 24 months for
definition, approval, design, and development. A University principal investigator (Pl) or co-Pl
and substantial student involvement are expected in both the scientific and technical areas of the
mission. The first UnESS announcement of opportunity is expected to be released in August,
1999, with mission awards to be made in March, 2000.

Contact: Gordon Johnston, (202) 358-4685, Gordon.Johnston@hg.nasa.gov

— Instrument Incubator Project (11P) - The [IPisatechnical and manageria approach for
enabling the rapid development of new, less costly, and |ess resource intensive scientific
instruments and measurement techniques by the aggressive pursuit and infusion of engineering
and revolutionary technologies. The project isintended to result in instrument system concepts
being devel oped and delivered within short windows of opportunity. The process will expedite
technologically advanced instrument systems that collect the systematic measurements used to
monitor global change, augment the larger body of planned ESE measurements, and/or enable
totally new Earth system science. Thefirst |1P solicitation was abroad call including all five
themesin the Mission to Planet Earth Science Research Plan. Future solicitations may be



focussed on specific areas of science or measurement technology, taking into account the
ongoing set of 1P projects, the current science priorities, the current set of future mission
scenarios, and existing and planned technology partnerships. General guidelinesinclude a
solicitation cycle approximately every two years with developments targeted at space and in-situ
instrument design and demonstration, but not space qualification flights. Individual Incubator
projects are limited to three years in duration.

Contact: Omar Spaulding, (202) 358-0777, Omar.Spaulding@hg.nasa.gov
Education and Outreach Programs

— ESE Education Program - In partnership with the Education Division, Office of Human
Resources and Education, and the Minority University Research and Education Division, Office
of Equal Opportunity Programs, the ESE Education Program is committed to promoting and
sustaining excellence and innovation in the teaching and learning of Earth science and in
applications at all education levels. Through annual solicitations, the ESE Education Program
provides support for curriculum development and dissemination, teacher/faculty preparation and
enhancement, systemic improvement initiatives, as well as student enrichment activities focused
primarily on secondary and higher education students in the minority or disadvantaged sectors.

Contact: Nahid Khazenie, (202) 358-4708; nahid.khazenie@hqg.nasa.gov

— Earth System Science Fellowship Program - The purpose of this fellowship program isto
ensure continued training of interdisciplinary scientists to support the study of the Earth asa
system. Applications are solicited annually from graduate students pursuing Master of Science
(M. sc.) or Doctoral (Ph.D.) degrees. Awards up to $22,000/annum are provided for basic and
applied research in the following themes: Biology and Biogeochemistry of Ecosystems and the
Global Carbon Cycle, Global Water and Energy Cycle, Climate Variability and Prediction,
Atmospheric Chemistry, Solid Earth Science, and Interdisciplinary Integration. Applications are
considered for research in atmospheric chemistry and physics, ocean biology and physics,
ecosystem dynamics, hydrology, cryospheric processes, geology, geophysics, and information
science and engineering, provided that the specific research topic isrelevant to NASA's Earth
remote sensing science, process studies, modeling and analysis, in support of the USGCRP.

Contact: Ming-Ying Wel, (202) 358-0771, ming-ying.wei @hg.nasa.gov

— New Investigator Programin Earth Science - The purpose of this program is to encourage
integrated environments for research and education for scientists and engineers at the early stage
of their professional careersin Earth Science. The program supports research, analysis, and
science communication that would promote and increase the use of remotely sensed information
for detecting and evaluating environmental status and change at both regional and global scales.
Solicitations are issued every one-and-a-half years. The proposed principal investigators must be
U.S. citizens or permanent residents and must be recent Ph.D. recipients, graduating on or after
January 1 of the year that is no more than five years before the issuance date of the solicitation.

Contact: Ming-Ying Wei, 202/358-0771, ming-ying.wel @hg.nasa.gov



Resear ch and Applications Programs

A wide range of investigations are ongoing and planned in such areas as land-cover change and
global productivity, atmospheric ozone, seasonal-to-interannual climate forecasting, long-term
climate change, and natural hazards research/solid Earth science. Descriptions and specific
points- of-contact for the various program elements are given below. Some of the information
included here may have been superseded by more recent developments. It is recommended that
the reader consult the ESE Web site http://www.ear th.nasa.gov/ under Research Opportunities.

— EOS Interdisciplinary Investigations - NASA and partner agencies are cooperating with other
nations in developing EOS. EOS consists of a series of polar-orbiting and lower inclination
satellites that will provide global observations of the land surface, oceans, ice sheets, and
atmosphere over a minimum period of 15 years, with initial launches scheduled for 1999; a
comprehensive data and information system to acquire, process, archive, and make available the
resulting information to a broad range of users; and a basic research program supporting
development of models/algorithms for retrieval of information content of global observations
and interdisciplinary Earth system science investigations.

Contact: James Dodge, (202) 358-0764, James.Dodge@hq.nasa.gov

— Global Modeling and Analysis - The goal of this effort is to use models and model-assimilated
data sets to assess global climate system variability and trends on seasonal-interannual through
century time scales. The strategy behind this program element is to develop, improve, and test
global atmospheric climate models and their couplings to models of other parts of the Earth
system, and to use them to diagnose and predict climate variations and trends, with the objective
of providing analytic and predictive capability for assessments of global climate and Earth
system behavior. This element also seeks to develop, improve, test, and assist in implementing a
near-real-time model- driven data assimilation system that will have the capability of ingesting
EOS and other remotely sensed observational data along with conventional data, with the
objective of providing the best possible synthesis of observational information and model skill,
in the form of research-quality climate data sets for community use.

Contact: Kenneth Bergman, (202) 358-0765, kbergman@hq.nasa.gov

- Land-Cover and Land-Use Change - The goa hereisto develop the capability to perform
repeated global inventories of land-cover and land-use from space, and to develop the scientific
understanding and model s necessary to evaluate the consequences of the observed changes. The
strategy behind this program element is to develop methods and techniques, and to conduct
research to evaluate impacts and the consequences of land-use change; to establish ways to
quantify them; and to develop the capabilities to explore aternative land-use and monitoring
strategies. The program will consist of a combination of satellite-, aircraft-, and field-based
studies. The broader challenge of accurately accounting for land-use and land-cover change and
the underlying research to interpret it will require a partnership with many scientific and natural
resource management institutions around the world. Emphasis will be on the regions of the world
currently undergoing the most stress, and where stresses from human activities are sure to



increase the most rapidly.
Contact: K. Jon Ranson, (202) 358-0276, jranson@gsfc.nasa.gov

— Global Data Integration and Validation - The goal here is to support the interdisciplinary
interpretation of remote-sensing data from avariety of U.S. and foreign satellites in order to
validate atmospheric remote-sensing algorithms, and to study the time and space variations of the
derived geophysical parameters. The strategy behind this program element is to acquire
appropriate satellite and in situ data to validate algorithm performance in regional-global
comparisons and field experiments for the study of physical interactions between the atmosphere
and the land, ocean, or ice surfaces below; to refine the remote-sensing algorithms until their
outputs serve as base environmental states and as measures of the natural variability of specific
parameters; to provide the determined environmental states, variability, and trends to models for
characterizing model performance and validating retrospective model runsto the present; to
determine the variability of atmospheric moisture, energy and water cycles, surface fluxes from
the oceans, and changes in water vapor radiative forcing; to establish remote measurement
capabilities for difficult variables like precipitation, cloud liquid water, water vapor varying with
height, and in-cloud particle type effects; and to contribute to assessments of global and regional
variability of atmospheric water source availability.

Contact: James Dodge, (202) 358-0763, james.dodge@hq.nasa.gov

— Pathfinder Data Sets - This program is designed to support the development of accurate long-
term data sets useful for studies of Earth system processes and trends over extended time periods.
Pathfinder Data Sets may combine data from multiple satellite instruments and/or combine
ground-, airborne-, and space-based data in the course of developing the improved long-term
data sets. These may cover atmospheric, land surface, oceanic, or cryospheric parameters.

Contact: James Dodge, (202) 358-0763, james.dodge@hq.nasa.gov

—Land Surface and Hydrology - The goal of this effort is to devel op a predictive understanding
of the role of water in land-atmosphere interaction and to further the scientific basis of water
resources management. The strategy behind this program element is to develop process models
for describing mesoscale coupling of atmospheric motion and the exchange of water, energy, and
momentum at the land surface; to develop new or improved technology and techniques for
measuring hydrologic variables and seek new applications to hydrologic problems; and to
formulate new theories about the role of land-atmosphere interactions in regiona and global
climate.

Contact: Eric Wood, (202) 358-1847, Eric.Wood@hg.nasa.gov

— Atmospheric Dynamics and Remote Sensing - The goal hereisto develop an improved
understanding of the physical processes important in establishing the circulation of the
atmosphere on al scales, ranging from the cloud, regional, and mesoscal e to the global scale.
This includes not only a comprehensive understanding of the distributions and variations of
mass, energy, momentum, and water vapor in the troposphere at all scales, but also a complete



understanding of the coupling between the dynamical and thermodynamical processes with the
hydrological and radiative processes. To accomplish thisgodl, it is necessary to monitor the
physical variables that characterize the state of the atmosphere. Therefore, the research programs
pursued include the devel opment of ground, airborne, and space-based remote-sensing
techniques; participation in field experiments to obtain comprehensive data sets; advanced
process modeling studies such as interscale energy transitions; and development of
parameterizations for moist convective system frontal zones, internal gravity waves, clouds, and
radiative transfer.

Contact: Ramesh Kakar, (202) 358-0240, ramesh.kakar @hg.nasa.gov

—Geologic Research - This program element seeks to understand the evolution and dynamics of
the upper crust of the Earth and its interaction with the interior and hydrosphere. The program
element includes remote sensing technology devel opments related to measurement of the
composition of the Earth's surface, topography and surface changes. Technology includes visible
through thermal infrared electroptical instruments, polarimetric synthetic aperture radar, and
interferometric SAR. The strategy behind this program element is to observe, understand, and
predict the dynamics and evolution of the Earth's surface in order to mitigate the danger of
earthquakes, volcanic eruptions, and landslides, to understand land subsidence, and to locate and
access natural resources.

Contact: Earnest Paylor, (202)358-0851, epaylor @hq.nasa.gov

— Geodynamics and Geopotential Fields - This program element seeks to enhance science and
technology related to the dynamics of the solid Earth and its interactions with the oceans and
atmosphere. Its goals are to observe and understand the dynamics of the Earth's lithosphere and
interior, orientation and rotation dynamics, and to increase understanding of the fundamental
processes that generate and maintain the Earth's geopotential fields. The program includes the
development of geodetic techniques to measure deformation of the solid Earth, including Global
Positioning System, Very Long Baseline Interferometry, and Satellite Laser Ranging technol ogy,
and geopotentia field techniques for monitoring the magnetic and gravity fields. The strategy is
to observe and understand deformation of the Earth as a means of understanding and mitigating
geologic hazards, and the static and dynamic components of the Earth's gravity field as a means
of detecting lithospheric and mantle structure and dynamics, cryospheric, hydrologic, and
atmospheric mass flux. This aso involves observing the dynamics of the Earth's magnetic field
asameans of characterizing the core processes that generate the Earth's main magnetic field, the
mechanisms leading to main field polarity reversal, and the structure, composition, and evolution
of the mantle.

Contact: Earnest Paylor, (202)358-0851, epaylor @hg.nasa.gov

— Polar Research - The Polar regions play an important role in global climate, and they contain
in the form of ice about 80% of the fresh water on Earth - enough to raise sealevel more than 70
metersif it melted. The two prime goals of NASA's Polar Research Program are (1) to measure
and understand the mass balance of the Greenland and Antarctic ice sheets to be able to assess
their potential contributions to sea-level change and improve our ability to predict future



changes; and (2) to improve the simulation of ocean/ice/atmosphere processes in climate models
to improve the capability of such models to predict future climate. The strategy behind the
program is to develop improved techniques for estimating important ice parameters from satellite
and in situ data, to use time series of these estimated parameters to investigate key processes and
their mutual interactions, and to develop ice-sheet and atmosphere/sea-ice/ocean model s that
incorporate our improved understanding.

Contact:Kim Partington, (202) 358-0746, Kim.Partington@hg.nasa.gov

— Atmospheric Effects of Aviation - The goal here is to develop a scientific assessment of current
and future subsonic and potential supersonic aviation on atmospheric ozone levels and global
climate, with afocus on commercial aircraft cruise emissions. The strategy behind this program
element is to promote advancements in the conceptual understanding and computational model
representations of upper troposphere/lower stratosphere processes and aircraft wake and plume
processes; to improve input databases for models, specifically those for operational aircraft
scenarios, photolysis rates, chemical reaction rates, and source gas emissions; and to denote and
guantify, where possible, uncertainties in the conceptual understanding and model representation
of atmospheric processes related to aircraft impacts. Note that this program is part of NASA's
Office of Aerospace Technology.

Contact: S. R. Kawa, (301) 614-6004, kawa@maia.gsfc.nasa.gov

— Terrestrial Ecology - The goal here isto improve understanding of the structure and function
of global terrestrial ecosystems, their interactions with the atmosphere and hydrosphere, and their
rolein the cycling of the major biogeochemical elements and water. The strategy behind this
program element is to use remote sensing to observe the distribution and structure of the Earth's
terrestrial ecosystems, to conduct process studies to elucidate ecosystem functions, and to
develop realistic models that simulate these ecosystem properties and processes. Emphasisis on
integrating process understanding with remote-sensing observations and ecological modeling to
extend understanding across spatial and temporal scales.

Contact: Diane Wickland, (202) 358-0245, diane.wickland@hqg.nasa.gov

— Atmospheric Chemistry Modeling and Analysis - The goal of this program element isto
improve understanding of the distribution of chemically and radiatively active trace constituents
and aerosols in the troposphere and stratosphere at regional to global scales, through the
development of computational models representing atmospheric chemistry and transport
processes, and by model- based analysis and interpretation of atmospheric constituent and
dynamical data. The strategy behind this program element is to develop models of atmospheric
chemistry and physics for both the troposphere and stratosphere, and to interpret atmospheric
trace gas and aerosol data, emphasizing the characterization of spatial and temporal variability
and distinguishing between natural and anthropogenic origins of this variability.

Contact: Jack Kaye, (202) 358-0757, jack.kaye@hqg.nasa.gov

— Upper Atmosphere Research - The goals of this program are to understand the chemical,



physical, and transport processes of the atmosphere (upper troposphere and stratosphere) and
their control of the distribution of atmospheric species such as 0zone; to accurately assess
possible perturbations to the composition of the atmosphere caused by human activities and
natural phenomena; and to understand the processes affecting the distribution of radiatively
active species in the atmosphere, the dynamical and chemical coupling of the troposphere and
stratosphere, and the importance of chemical-radiative-dynamical feedbacks on the meteorology
and climatology of the stratosphere and troposphere. Field measurements employing in situ and
remote-sensing techniques from surface- based, aircraft, balloon, and rocket platforms are
supported by laboratory studies of gas phase and heterogeneous kinetics, photochemistry,
spectroscopy, and calibration standards development, as well as process-oriented modeling and
dataanalysis.

Contacts. Mike Kurylo, (202) 358-0237, mike.kurylo@hg.nasa.gov; Philip DeCola, (202) 358-
0768, pdecola@hg.nasa.gov

— Tropospheric Chemistry Program - The goals of this program element are to develop an
understanding of global tropospheric chemistry and to assess the susceptibility of the global
atmosphere to chemical change from human impacts and natural effects. Special attentionis
given to the connection of chemical change to climate change and to changes in atmospheric
ozone. This effort seeks to determine tropospheric meteorological and chemical influences on the
atmosphere as awhole, particularly the stratosphere and upper troposphere; to understand the
chemistry of global tropospheric species and the causes of changes in chemical composition,
particularly in regions of the world that are expected to experience the greatest stress from
human impacts over the next decade; to devel op techniques for remote and in situ measurement
of the concentrations and fluxes of key tropospheric species; and to develop a strategy for
chemical measurements from space platforms in combination with in situ measurement
techniques.

Contact: Robert J. McNeal, (202) 358-0239, robert.mcneal @hg.nasa.gov

— Radiation Science - The goal of this program is to develop an understanding of radiative
processes in the Earth's atmosphere and to use this understanding to determine their
consequences on the Earth's climate. The approach taken is to use observations, analysis and
modeling in the devel opment of techniques to accurately calculate and predict the radiative
feedback and forcing processes. Solar and thermal radiation energy is scattered, absorbed and
emitted by the atmosphere and surface. These radiation energy exchanges heat or cool the
atmosphere and surface depending upon the radiative characteristics of the component
constituents. Clouds and aerosols significantly modify the radiation exchanges and thus, are
significant agents that modify these radiation energy exchanges. For this reason, much of the
research conducted in this program is focused on the radiation processes involving clouds and
aerosols. To accurately calculate and predict the cloud radiation feedback and aerosol radiation
forcing processes, observations are needed at a variety of space-time scales. NASA conducts
observational and theoretical investigations of major radiative elements of the Earth's climate
system and radiative forcing parameters through analysis of satellite measurements, field
experiments, and modeling studies of major feedback mechanisms, and analysis and validation
of space observations for radiative parameters and processes.



Contact: Robert Curran, (202) 358-1432, robert.curran@hq.nasa.gov

— Biological Oceanography - NASA is developing techniques to predict the ocean's
biogeochemical response to, and its influence on, climate change; to predict variability in the
structure of the phytoplankton community and its link with higher trophic levels and
biogeochemical cycles,; and to develop the scientific principles and information base required to
understand the potential productivity of the coastal marine ecosystem. The Ocean Biology
Program has developed two streams of research to address these goals. The first focuses on the
production and analysis of decadal-scale time series of phytoplankton biomass and productivity
on aglobal scale. The second emphasizes the development of predictive models of the ocean
ecosystem. Funding of approximately $4.5 million per year for three yearsis anticipated.

Contact: Janet Campbell, (202) 358-0310,
jcampbel@hq.nasa.gov

— Physical Oceanography - NASA seeks to understand and determine the role of ocean
processes in seasonal-to-interannual and longer climate variations with a particular emphasis on
the use of space-based ocean observations. This program uses space-based observations to
measure quantitative variations in ocean circulation, sea surface temperature, tides and mean sea
level, sea surface winds, and air-sea fluxes. Space-based ocean observations provide global
coverage, but only indirect subsurface information, therefore the program supports vigorous
research in ocean modeling and data assimilation. Fundamental research on the properties of the
sea surface supports the development of new remote sensing techniques.

Contact: Eric Lindstrom, (202) 358-4540,

Eric.Lindstrom@hg.nasa.gov

— UAV Science - This program will provide support for the implementation of research missions
involving uncrewed aerial vehicles (UAVS). Instrument development, integration into UAV
platforms, and operations/deployment costs for science- and application-focused UAYV flight
missions can be covered under this program. Costs of platform test flights, including the
development of operational heritage, will not be covered under this program, however.

Contact: Cheryl Y uhas, (202) 358-0758, Cheryl.Y uhas@hqg.nasa.gov

—Mission Science Teams - NASA periodically makes opportunities available for investigators to
propose for science team membership for currently operating flight programs or for guest
investigator programs supporting innovative use of space-based data. The timing and frequency
of such announcements varies from mission to mission. Potential investigators should contact the
program scientists in the relevant scientific discipline, or may contact the individual listed below.

Contact: Jack Kaye, (202) 358-2559, Jack.K aye@hg.nasa.gov
— Applications, Commercialization, and Education - As aresult of its mission to develop an

understanding of the total Earth system and the effects of natural and human induced changes on
the global environment, the ESE is also yielding knowledge of significant practical value to



society. While this has produced increasing numbers of Americans and others using the
information collected by Earth observing satellites, aircraft, and research programs to make
better-informed decisions on adaily basis regarding important issues such as weather and
climate forecasting, floods, and agriculture, NASA believesthat it isimperative to accelerate
access to and use of these ESE science results and data by the US citizenry and others for solving
problemsin their daily lives.

Therefore, ESE has recently created a new "Applications, Commercialization, and Education
(ACE) Strategy" initiative devoted to significantly increasing the application of NASA ESE
remote sensing data, information, science, and technologies to societal issues, ensuring
maximum return on taxpayer investments. The ACE program is addressing high-priority societal
issues related to food and fiber, disaster management, urban and infrastructure, natural resources,
environmental quality, human health and safety, and weather. The program is being implemented
through two linked elements:. applications and development activities oriented toward public
sector users and the Commercial Remote Sensing Program (CRSP).

Contacts: ACE, Nancy Maynard, (202) 358-1513, Nancy.Maynard@hqg.nasa.gov; CSRP, David
Brannon, (228) 688-2042, dbrannon@ssc.nasa.gov

— Natural Hazards - The goal of this program isto develop techniques and space-based
technology that will be useful to disaster mitigation, risk assessment, warning, and response as
applied to earthquakes, volcanic eruptions, flood, drought, wildfires, coastal hazards, and severe
storms. The strategy employed isto link Earth science with operational disaster management
practitioners through the devel opment and application of appropriate space technologies, remote
sensing, geographic information systems, and physical models.

Contact: Ernie Paylor, (202) 358-0851, epaylor@hqg.nasa.gov



National I nstitutes of Health

National I nstitute of Environmental Health Sciences (NIEHS)

The Division of Extramural Resear ch and Training of the NIEHS is responsible for the
Institute's scientific, fiscal, and administrative management of grant-supported research and
training programs. These programs are focused on understanding direct relationships between
human exposures to environmental agents and potential effects on health. Research is supported
at universities, medical centers, research institutions, and other research organizations throughout
the U.S. and the world.

The Chemical Exposures and Molecular Biology Branch administers research programsin
molecular biology; carcinogenesis; biomarkers of chemical exposures and doses, individual
susceptibility, and effects; and environmental epidemiology. This branch also administers the
NIEHS/EPA Superfund Basic Research Program. The Organ and Systems Toxicology Branch
supports mechanistic-based research focused on examining non-cancer endpoints of exposures to
environmental toxicants. Research supported is concentrated on the molecular mechanisms by
which environmental factors disrupt cellular function within target tissues and lead to human
health problems. Much of the work involves studies at the intracellular and genetic levels;
however, population-based research projects are al so supported to identify environmental
substances that cause or exacerbate human health problems.

The Division's Worker Education Training Program supports the devel opment of training
programs for hazardous waste management and remediation workers and their supervisors. The
model program encourages innovation in training methods and enhances private sector training
by demonstrating new and cost-effective training techniques and materials.

Contacts: Anne P. Sassaman, Director, NIEHS Division of Extramural Research and Training,
(919) 541-7723, fax (919) 541-2843, (sassaman@niehs.nih.gov) or William A. Suk, Deputy
Director for Program Development, (919) 541-0797 (suk@niehs.nih.gov)

National I nstitute of Child Health and Human Development (NI CHD)

The Center for Population Research at NICHD is responsible for supporting research on
population processes and the physical environment. The Reproductive Sciences Branch of CPR
supports research on the environmental influences of nutrition, seasona changes, and
chronaobiological strategies on reproduction. The Demographic and Behavioral Sciences
Branch supports studies of how human population change affects the natural environment.

The Center for Research for Mothersand Children (CRM C) supports basic, trandlational,
and clinical research to advance the knowledge and understanding of maternal health and child
development to improve clinical care. The research programs focus on ensuring the birth of
healthy babies and the optimal development of children into healthy and productive adults. The
Developmental Biology, Genetics, and Teratology Branch (DBGT) of the CRMC contributes
to this mission through research designed to improve the diagnosis, treatment, and prevention of
birth defects. To achieve its goal, the DBGT supports research concerned with identifying
environmental teratogens (e.g., therapeutic drugs, chemicals, infectious agents, and physical
factors) and studying their effects on embryonic, fetal, and neonatal development. The Mental



Retardation and Developmental Disabilities Branch supports research and research training
concerned with the prevention and/or amelioration of mental retardation and related
developmental disabilities. The Branch supports studies on the effect of toxic environmental
agents on brain development and function as well as their potential relationship to developmental
disabilities such as autism. All branches use investigator-initiated research grants and other
funding mechanisms to support these studies.

Contacts: Louis DePaolo, Reproductive Sciences Branch, (301) 496-6515, fax (301) 496-0962;
V. Jeffery Evans, Demographic and Behavioral Sciences Branch, (301) 496-1174, fax (301) 496-
0962, evang @mail.nih.gov;

Allan Lock, Developmental Biology, Genetics and Teratology Branch, (301) 496-5541, fax
(301) 480-0303, al3%0@nih.gov; Felix F. De La Cruz, Mental Retardation and Developmental
Disabilities Branch, (301) 496-1383, fax (301) 496-3791, delacruf @mail.nih.gov

National I nstitute of Allergy and | nfectious Diseases (NI Al D)

The Asthma, Allergy and Inflammation Branch within NIAID's Division of Allergy,
Immunology and Transplantation supports basic, pre-clinical, and clinical research on asthma
and allergic diseases and inflammation. Some of the research concerns environmental influences
of outdoor and indoor allergens and interactions between allergens and viruses, pollutants, and
other components of the environment. These projects use investigator-initiated research grants
and other funding mechanisms. The Parasitology and I nternational Programs Branch of
NIAID supports research on vector-borne infectious diseases. In addition to the arthropod
vectors themselves, the methods used to control those vectors, including insecticides, are
environmental factors that are subjects of study. Investigator-initiated grants are the principal
mechanism used to support these efforts.

Contacts: Marshall Plaut, Asthma, Allergy and Inflammation Branch, (301) 496-8973, fax (301)
402-2571, mp27s@nih.gov; Kathryn S. Aultman, Parasitology and International Programs
Branch, (301) 496-2544, fax (301) 402-0659, kabz@nih.gov

National I nstitute of Arthritis and M usculoskeletal and Skin Diseases (NIAM S)

One component of the Extramural Program of the NIAMS is the Skin Diseases Branch, which
includes basic and clinical studies of the skin in normal and disease states. The wide range of
skin diseases under study with NIAMS support includes keratinizing disorders, such as psoriasis
and ichthyosis, atopic dermatitis, and other chronic inflammatory skin disorders, the

vesi culobullous diseases, such as epidermolysis bullosa and pemphigus, acne, and vitiligo. Areas
of support in this Branch particularly related to the environment include photobiology,
photoallergy, and phototoxic reactions.

Contact: Alan Moshell, Skin Diseases Branch, (301) 594-5017, fax (301) 480-4543,
M oshella@mail .nih.gov

National Heart, L ung, and Blood | nstitute

The Division of Lung Diseases (DL D) plans and directs a coordinated research program on the
causes of lung diseases and their prevention, diagnosis, and treatment. Its activities focus on



understanding the structure and function of the respiratory system, increasing knowledge of
mechanisms associated with specific pulmonary disorders, and applying new findings to
evolving treatment strategies for patients. Thisis accomplished by supporting a broadly based,
integrated program that includes basic science, epidemiological studies, clinical and behavioral
research, and educational programs. As part of this comprehensive effort, the DLD supports a
wide research portfolio on the respiratory health effects of inhaled pollutants, such as ozone,
nitric oxide, particulates, and environmental tobacco smoke.

Research in asthma and chronic obstructive pulmonary disease examines the effects of air
pollutants on the airways and the inflammatory process. Additional studies are designed to assess
the effects of childhood exposure to pollutants and tobacco smoke on adult pulmonary function,
and optimal means to reduce environmental tobacco smoke exposures for neonates and children.
Allergens and viral infections can also be significant factors in the development of asthma and
many studies are examining the role these factors play at the cellular and molecular level in an
asthmatic response. An exciting new area consists of identifying genetically susceptible
individuals and studying the interaction between these at-risk individuals and the effects of
exposure to indoor and outdoor allergens and irritants on the development of asthma. Another
recent area of emphasis is examining the origins of asthma through research on lung and immune
system development in relation to exposure to allergens and viruses of children in utero and very
early inlife. A number of educational and behavioral studies are also supported to educate
physicians, educators, primary care givers, and patients with the goal of reducing asthma
morbidity and mortality and improving the quality of life for asthma patients.

The Division of Heart and Vascular Diseasesis responsible for a coordinated research program
on diseases of the cardiovascular system. The Division provides support for work on the
influence of nutrition on the cardiovascular system, particularly the role of various dietary fatty
acids, soy protein, and isoflavinoids. Through cooperative efforts with the Department of
Agriculture, new methodol ogies and database devel opment are directed at the characterization of
the chemical composition of the American diet, providing information on biologically active,
non-nutritive phytochemicals and heavy metalsin relation to cardiovascular disease.

Contacts: Gail Weinmann, Division of Lung Diseases, (301) 435-0202; Stephen Mockrin,
Division of Heart and Vascular Diseases, (301) 435-0477

John E. Fogarty I nternational Center for Advanced Study in the Health Sciences (FIC)

The FIC advances NIH-supported biomedical and biobehavioral activities through international
cooperation and collaborative programs between the U. S. and foreign partners. See FIC's Web
site (http://www.nih.gov/fic/) for acomplete listing of programs.

The Inter national Cooper ative Biodiversity Groups (ICBG) program is a unique interagency
(NIH, NSF, and USDA) effort to integrate improvement of human health through drug
discovery, incentives for conservation of biodiversity, and new models of sustainable economic
development through research and capacity-building in biodiversity-rich devel oping countries.
Institutional awards are made for five yearsin the form of cooperative agreements to support
multidisciplinary research and capacity building in developing countries.



Contact: Joshua Rosenthal, Division of International Training and Research, (301) 496-1653, fax
(301) 402-0779, m3p@cu.nih.gov

The International Training and Research in Environmental and Occupational Health
Program is a collaborative effort of FIC, NIEHS, and the National Institute for Occupational
Safety and Health (NIOSH) of the Centers for Disease Control and Prevention. Institutional
awards for a period of five years are made to train scientists from devel oping countries and
emerging democracies to deal effectively with environmental and occupational health problems
through epidemiological research, environmental monitoring, engineering control, and
prevention research.

Contact: Joel Bremen, Division of International Training and Research, (301) 496-1653, fax
(301) 402-0779, m3p@cu.nih.gov



National Science Foundation

The National Science Foundation (NSF) supports fundamental research across the entire range of
science and engineering disciplines. NSF does not operate laboratories. All of itsfunding is
devoted to extramural research. NSF makes approximately 20,000 awards per year through
competitive merit review to more than 2,000 colleges, universities, and other research
ingtitutionsin all parts of the U.S.

NSF supports research and education to enhance understanding of the complex dynamics among
natural and human systems; to generate knowledge needed to preserve, manage, and enhance the
environment; and to support national and international policymaking activities.

NSF seeksto draw on the participation of relevant science and engineering disciplinesto
promote interdisciplinary research necessary for improved understanding of complex
environmental and global change processes. To accomplish these goals, NSF environment and
natural resources activities involve support of basic disciplinary research, focused
interdisciplinary research, and a broad range of educationa and outreach functions that cut
across the entire portfolio of environment and natural resources scientific interests.

Types of Environment and Natural Resour ces Resear ch Supported

Lifeand Earth's Environment: NSF has had a strong presence in the life, social, and
environmental sciences for many years, supporting research and education activities that
complement the mission-driven activities of other agencies. Increasingly, NSF is focusing on
how living organisms interact with their environment, including how humans affect their
environment and vice versa. Examplesinclude microbial diversity and bioremediation, metabolic
engineering and bioprocessing, natural hazards mitigation, environmental geochemistry and
biogeochemistry, human dimensions of global change, and long term ecological research sites. It
is estimated that approximately 20% (about $600 million) of NSF's resources are currently
invested in the theme area of Life and Earth's Environment.

A significant portion of the environmental research supported by the NSF is linked directly to or
is complementary to the goals and objectives of the interagency U.S. Global Change Research
Program (USGCRP). Examples of the types of research that NSF contributes to the USGCRP
include the following: research on climate processes and interactions, and seasonal to interannual
variability; monitoring and research on ozone depletion and ultraviolet (UV) radiation; modeling
of oceanic, atmospheric, vegetative, economic, and other components of the whole Earth system,
aswell asresearch to integrate those componentsin an integrated assessment framework;
research on ecological diversity, ecosystem dynamics, and terrestrial ecology; and research on
the human dimensions of global change, including research on social dynamics, human
interactions, and influences, as well as research on policy sciences and options for responding to
environmental change.

NSF has aso been serving asamajor catalyst for related research on other important
environment and natural resources issues within the context of the CENR. NSF actively supports
research activities across a broad spectrum of scientific disciplines to address issues related to the
preservation, management, and enhancement of the environment. Several specific areas of



interest include air and water quality, biodiversity and ecosystem dynamics, environmental
technology, natural disaster reduction, water and watersheds research, and risk assessment.

The Directorates for Biological Sciences (BIO); Education and Human Resources (EHR);
Engineering (ENG); Geosciences (GEO); Mathematics and Physical Sciences (MPS); and

Social, Behavioral, and Economic Sciences (SBE); and the Office of Polar Programs (OPP) all
contribute to environment and natural resources activities. International research activities can be
supported by any of the directorates; those involving collaboration with international partners are
also eligible for support from the Division of International Programs (INT).

The combined environment and natural resources activities seek to encourage scientific
understanding of our environment through support of investigator-initiated research and
activities in the following categories:

Under standing Fundamental Processes. The bulk of environment and natural resources
support helps fund research efforts focused on understanding fundamental processesinvolved in
physical system, biological system, and human system interactions. These analyses might
include any disciplinary or interdisciplinary effort that seeks to deepen or broaden understanding
of different elements or interactions of a particular system. Research is also supported that
focuses on the interactions among those systems. Examples from the diverse set of environment
and global change basic research focused on the understanding of fundamental processes include
ecosystem dynamics, cell function, atmospheric chemistry, political or economic institutional
processes, chemical and biogeochemical dynamics, life in extreme environments, Earth system
history, solar influences, and the study of the interactions responsible for the ozone hole. Many
other fields of research contribute to the understanding of fundamental processes.

Observation Systems and Data M anagement. These activities include long-term observation
platforms supported by NSF (e.g., Long-Term Ecological Research sites, the National Center for
Ecological Analysisand Synthesis, seismic networks, and other facilities and activities to
promote the continued collection of relevant data sets). In order to support and facilitate
environment and global change research by individual scientists, NSF also provides funds for the
maintenance and management of important databases such as climatic data bases at the National
Center for Atmospheric Research (NCAR), archival observatories, such as natural history
museums and field stations, and other networks or activities to encourage access, maintenance,
and sharing of data.

Modeling Activities. To enhance under-standing of Earth, biological, and human systems and
processes, NSF also supports diverse modeling activities. This emphasis includes research on
modeling approaches, model enhancement, and model integration. Examples of modeling
activities supported by NSF include economic modeling, vegetative modeling, weather and
climate modeling, and a program focused on methods and models for integrated assessment.

Analysis and Development of Mitigation, Harm Avoidance, and Response Options. This
category includes research and analyses of possible human and technological responses to
environmental changes. Examples of activitiesin this category include the study of economic
evaluation and impact methodol ogies, mitigation and risk assessment approaches, policy
sciences analysis to evaluate the tools and options for decision makers, and engineered
technologies to avoid, alleviate, or minimize environmental harms.



Education and Outreach. In addition to research activities, NSF also seeks to advance science
education and human resource capabilities. NSF supports science education and science literacy
related to the environment using a diverse set of approaches. EHR supports programs to provide
quality science education experiences for students at all levels, including those students from
groups traditionally under-represented in science, mathematics and technology. Among these are
the science, mathematics, and engineering programs that support graduate and undergraduate
studies as well as programs designed to enhance elementary, secondary, and informal

educational opportunities.

Enhancement of International Resear ch I nfrastructure. NSF environment and natural
resources programs aso involve international collaborations, participation in international
scientific field experiments, research networks, and coordination activities. For information on
funding activities through INT, request NSF Publication 96-14 and 99-66 from their Internet
address pubs@nsf.gov or call (301) 947-2722. Information on these programs is also available
at http://www.nsf.gov/sbe/int/start.htm. NSF has also been the lead agency for the Inter-
American Ingtitute for Global Change Research (1Al) within the U.S. For additional information,
contact Dr. Paul Filmer, 1Al Program Director, at (703) 306-1515 or refer to the Al homepage,
found at http://www.iai.int.

Resear ch Funding Opportunities

NSF supports activities related to environment and natural resources and global change through a
variety of programs. Current program information is available on the NSF homepage at
http://www.nsf.gov. The section on " Crosscutting Programs;,”

www.nsf.gov/home/cr ssprgm/start.htm, provides ready accessto information on all of NSF's
major programs related to environment and natural resources and global change. The complete
NSF Guide to Programsis available this year in electronic form only, the publication number is
NSF 99- 4. It can be retrieved on the NSF web site at www.nsf.gov/cgi-bin/getpub?nsf994.

Proposals should follow the general guidelines contained in the Grant Proposal Guide,
publication number NSF 99-2, available electronically at www.nsf.gov/cgi-bin/getpub?gpg, or
in hard copy by request via e-mail to pubs@nsf.gov or by phone to (301) 947-2722.

NSF encourages el ectronic preparation and submission of proposals via the FastL ane system,
http://www .fastlane.nsf.gov. Instructions on its use may be accessed directly at
https://www.fastlane.nsf.gov/a0O/fastlane_user.htm. Further information can be obtained by
contacting FastL ane user support services at (703) 306-1142 or fastlane@nsf.gov.

Abbreviated descriptions of some of the focused environment and natural resources research
opportunities follow. Many of these descriptions also include a homepage address to access
further information, which in some cases includes past awards lists, updated contact information,
and related links. These opportunities are supported by multiple NSF programsin support of
interdisciplinary and focused research goals. Please contact the appropriate program officer
before submitting a proposal to NSF. Please also note that proposal deadlines vary by program.

NSF program officers may aso be reached by e-mail. Most NSF e-mail addresses are derived
from the first letter of the first name with the last name up to eight characters, then @nsf.gov.



Any exceptions are listed. Example: the e-mail address for James Rodman is jrodman@nsf.gov;
for Michael Ledbetter it is mledbett@nsf.gov.

— Air Quality - Fundamental research is supported that develops improved understanding of the
sources, formation, and atmospheric processing of ambient air pollutants. Atmospheric oxidant
species (and their precursors), sulfur dioxide, nitrogen oxides, carbon monoxide, fine particles,
and acid deposition (and its precursors) are important atmospheric constituents that influence air
quality. Field experiments, laboratory studies, instrumentation development, new methods of
chemical analysis, and improved models of atmospheric chemical transport and depositional
phenomena are examples of air quality research supported by NSF. These categories provide
scientific and technical input for management and control of atmospheric pollutant gases and
particles. Proposals may be submitted at any time.

Contact: Eric S. Saltzman or Anne Marie Schmoltner, Division of Atmospheric Sciences, GEO,
(703) 306-1522, http://www.nsf.gov/geo/egch/air qual .htm

— Antarctic Ecosystems - Interdisciplinary investigations of terrestrial, [imnetic, and marine
ecosystems in Antarctica are conducted through ecosystem monitoring and studies of long-term
ecological responses to global change at the Palmer Station Long Term Ecological Research site.
Deadline for proposals. June 1. Contact: Polly Penhale, Office of Polar Programs, (703) 306-
1033

— Arctic System Science - Interdisciplinary studies are supported to understand the physical,
geological, chemical, biological, and social processes of the Arctic system that interact with the
total Earth system, and therefore contribute to or are influenced by global change. Target dates
for submission of proposals: June 1 and December 15.

Contact: Michael Ledbetter, Office of Polar Programs, (703) 306-1029,
http://www.nsf.gov/geo/egch/ar css.htm

— Biodiversity and Ecosystem Dynamics - Research on biodiversity (population/com-munity,
animal behavior, ethology and beha-vioral ecology, systematic biology, biological surveys,
habitat analysis, conservation biology, and ecological dynamics); physiological and biochemical
ecology; genetic processes and responses; basic ecosystem processes; and population and
community responses to stress is supported. Proposals must be submitted to regular programsin
the Directorate for Biological Sciences, Geosciences, and the Office of Polar Programs.
Deadlines vary, please consult the homepage for further information.

Contact: James Rodman, Environmental Biology, (703) 306-1481,
http://www.nsf.gov/geo/egch/biodiv.htm

— Climate Modeling, Analysis, and Prediction - Supports research leading to improved
understanding and modeling of the processes that affect climate variability and change. Priority
isgiven to studies that address issues related to coupling the atmosphere to its lower boundaries
the ocean, land surface, and cryosphere. Temporal and spatia scales of interest are seasonal,
interannual, decadal-to- centennial, and regional-to-global.

Contact: Jay Fein, Division of Atmospheric Sciences, GEO, (703) 306-1527,



http://www.nsf.gov/geo/egch/cmap.htm.

— Climate Variability and Predictability (CLIVAR) - Research goals are to describe and
understand the physical processes responsible for climate variability and predictability on time
scales ranging from seasonal to centennial, and to extend the range and accuracy of seasonal to
interannual climate prediction through the development of globa coupled models. CLIVAR is
organized around three areas. 1) Climate variability and predictability from seasons to years, 2)
climate change and the world ocean, and 3) human impacts on climate. Deadline for proposals:
February 15 and August 15 for the Division of Ocean Sciences; proposals for the Division of
Atmospheric Sciences may be submitted at any time.

Contacts: Eric Itsweire, Division of Ocean Sciences, GEO, (703) 306-1583, or Jay Fein, Division
of Atmospheric Sciences, GEO, (703) 306 -1527, http://www.nsf.gov/geo/egch/clivar .htm

— Earth System History (ESH) - Supports coordinated projects that focus on the past behavior of
the coupled Earth-Ocean-Atmosphere-Biosphere system which are conducted to provide insight
into the factors that govern environmental variability, rates of climate change, and large-scale
responses to climate forcing. Deadline for proposals: January 15. Please consult the homepage at
http://www.nsf.gov/geo/egch/esh.htm.

Contacts: Herman Zimmerman, Division of Atmospheric Sciences, GEO, (703) 306-1527; or
Connie Sancetta, Division of Ocean Sciences, GEO, (703) 306-1586

— Ecological Rates of Change - Research is supported for projects studying the effects of both
natural and human-induced changes on ecological processes, specifically how human-induced
global change affects ecological rates of change. Proposals must be submitted to regular
programs in the Division of Environmental Biology. Please see the BIO homepage for deadlines.

Contact: Scott Collins, Division of Environmental Biology, BIO, (703) 306-1479,
http://www.nsf.gov/geo/egch/er oc.htm

— Environment and Global Change Education - Activities are primarily funded through
programs of the Directorate for Education and Human Resources (EHR). This support comes
under the program areas of Teacher Enhancement and Instructional Materials Development for
the K-12 activities and Faculty Enhancement and Course and Curriculum Development for the
undergraduate level. In addition, graduate fellowshipsin all areas of NSF, including global
environmental education are available. Related activities are aso funded in the Informal Science
Education (ISE) Program, which is designed to support projects that provide rich and stimulating
learning environments outside of school. ISE is currently funding supplements for research
awardsto assist in the broader dissemination of research results and to promote science literacy
for the general public. The administering program officer for an existing award should be
contacted for more information on this opportunity. For further information about any of these
EHR opportunities, including deadlines for the above programs, please consult the EHR
homepage at http://red.www.nsf.gov. Other EGC directorates also provide some support for
related educational efforts.



Contacts: Herbert Levitan, Division of Undergraduate Education, EHR, (703) 306-1666; Susan
W. Duby, Division of Graduate Education, EHR, (703) 306-1694; Michael Mayhew,
Geosciences Education, (703) 306-1557, http://www.nsf.gov/geo/egch/egeced.htm

— Environmental Remediation - Supports research aimed toward the discovery or application of
engineering principles to reduce adverse effects of solid, liquid, and gaseous dischargesto land,
water, and air that impair their values. Support is given to research on innovative biological,
chemical and physical processes to restore the usefulness of polluted land, water and air
resources. Proposals may be submitted at any time.

Contacts: Edward Bryan or Fred Thompson, Division of Bioengineering and Environmental
Systems, ENG, (703) 306-1318.

— Environmental Technology - Research support is provided to assess any environmental
technology (including hardware and software), system, or service the primary purpose of which
isto reduce residual risk or cost, and/or to improve process efficiency. This research area
includes avoidance of environmental harm, pollution control, monitoring and assessment, and
restoration. For the NSF/EPA Technology for a Sustainable Environment component of
Environmental Technology, the FY 1999 deadline is anticipated to bein April 1999. Please
contact program officers regarding submission of other Environmental Technology-related
proposals.

Contacts: Margaret Cavanaugh, Division of Chemistry, MPS, (703) 306-1842; Robert Wellek,
Division of Chemical and Transport Systems, ENG, (703) 306-1370; or Fred Thompson,
Division of Bioengineering and Environmental Systems, ENG, (703) 306-1318,

http://www.nsf.gov/geo/egch/envtech.htm

— Geosystem Databases (GEODATA) - In cooperation with other agencies, long-term global
synoptic data needed to understand global change processes and to develop and validate earth
system models are assembl ed, documented, archived, and disseminated. Proposals may be
submitted at any time.

Contact: Jay Fein, Division of Atmospheric Sciences, (703) 306-1527,
http://www.nsf.gov/geo/egch/geodata.htm

- Global Ocean Ecosystems Dynamics (GLOBEC) - Supports research and analysis of the
impact of changesin the global environment on marine ecosystems, with special emphasis
placed on physical and ecological mechanisms that determine the variability of marine animal
populations. Deadlines for proposal sub-missions vary, please consult the program director or
homepage for information.

Contact: Phillip Taylor, Division of Ocean Sciences, GEO, (703) 306-1587; Polly Penhale,
Office of Polar Programs, (703) 306-1033, http://www.nsf.gov/geo/egch/globec.htm

— Global Tropospheric Chemistry Program - This program supports research that measures,
analyzes, and predicts changes in the chemistry of the global atmosphere through field
measurements, laboratory studies, and computer modeling. Emphasisis placed on factors
affecting radiative processes and oxidizing capacity of the Earth's atmosphere. Relevant process-



based research includes study of the atmospheric components of biogeochemical cycles that
involve key elements such as sulfur, carbon, nitrogen, and the halogens. Please contact the
program director for information on target dates for submission of proposals.

Contacts: Eric S. Saltzman or Anne-Marie Schmoltner, Division of Atmospheric Sciences, GEO,
(703) 306-1522,

http://www.nsf.gov/geo/egch/gtcphtm

— Greenhouse Gas Dynamics - Research is conducted to analyze interactions of greenhouse
gases with light, other atmospheric gases, surfaces, and other relevant substances and the
complex natural and industrial processes that lead to greenhouse gas production and release.
Please contact the program director for information on target dates for submission of proposals.

Contact: Margaret Cavanaugh, Division of Chemistry, MPS, (703) 306-1842,
http://www.nsf.gov/geo/egch/ggd.htm

— Human Dimensions of Global Change - Analyses are conducted of both direct human activity
and indirect social, structural, and institutional issues related to the complex interactions among
human and natural systemsin a dynamic framework. Proposals should be submitted to the most
appropriate NSF program. Please contact most relevant program officer for further information
and submission deadlines.

Contacts: Cheryl Eavey, Division of Social, Behavioral, and Economic Research, SBE, (703)
306- 1729; Rachelle Hollander, Division of Social, Behavioral, and Economic Research, SBE,
(703) 306- 1743; Carole Seyfrit, Office of Polar Programs, (703) 306-1029,

http://www.nsf.gov/geo/egch/hgdc.htm

— Joint Global Ocean Flux Study (JGOFS) - Through international collaboration, key elements
of the ocean carbon cycle and their atmospheric connections are analyzed. Deadlines vary, please
consult the homepage for information and announcements of opportunity.

Contact: Phillip Taylor, Division of Ocean Sciences, GEO, (703) 306-1587,
http://www.nsf.gov/geo/egch/j gofs.htm

— Life in Extreme Environments - This interdisciplinary research program explores the
relationships between microorganisms and the environments within which they exist, with a
strong emphasis on those life-supporting environments that exist near the extremes of planetary
conditions. The study of these microbes and the extreme environments they inhabit on Earth can
provide important new insights into how organisms form and adapt to diverse environments.
This knowledge will provide the basis for detecting and understanding the life forms that may
exist beyond our own planet and for developing useful new products and processes.

Contact: Polly Penhale, Office of Polar Programs, (703) 306-1033,

http://www.nsf.gov/home/cr ssprgm/lexen/start.htm



— Natural Hazard Reduction - These programs fund research that studies the causes and effects
of natural hazards, societal and behavioral responses to these hazards, and the means for
reducing their impacts. The research topics include weather-related hazards (storms, hurricanes,
typhoons, tornadoes, floods, droughts), geological hazards (vol canoes, earthquakes), and
wildfires. NSF is a participant in the interagency U.S. Weather Research Program, the National
Space Weather Program, and the National Earthquake Hazards Reduction Program (NEHRP).
Deadlines vary by program.

Contacts: William Anderson, Division of Civil and Mechanical Systems, ENG, (703) 306-1362;
James Whitcomb, Division of Earth Sciences, GEO, (703) 306-1556; Rachelle Hollander,
Division of Social, Behavioral, and Economic Research, SBE, (703) 306-1743; Stephan Nelson,
(703) 306- 1526, for the U.S. Weather Research Program; Richard Behnke, Division of
Atmospheric Sciences, GEO, (703) 306-1518, http://www.nsf.gov/geo/egch/nathaz.htm

— Polar Ozone Depletion/UV Radiation Effects - Laboratory studies of detailed chemical
processes, field observations of concentrations and distribution of chemical species, and
improvements in modeling of stratospheric chemistry and dynamics are supported, along with
research that focuses on UV radiation climatology, and on the effects of enhanced UV radiation
on biological systems. Deadline for proposals: June 1.

Contact: Polly Penhale, Office of Polar Programs, (703) 306-1033,
http://www.nsf.gov/geo/egch/stratoz.htm

— Ridge Interdisciplinary Global Experiments (RIDGE) - Research focuses on the physical,
chemical, and biological causes and consequences of energy transfer through time and space
between the mid-ocean ridge vol canic system and the ocean environment. In addition, the
ecological dynamics of life in and around the hydrothermal vents are investigated. For
information on this program, please request a copy of the Ridge Program Announcement, NSF
95-132. Target dates for submission of proposals. February 15 and August 15.

Contacts: David Epp, (703) 306-1586, or Philip Taylor, (703) 306-1587, Division of Ocean
Sciences,

http://www.nsf.gov/geo/egch/ridge.ntm

— Sea Level Changes - Scientific observations and analyses are undertaken to improve
understanding of the trend in absolute sealevel over decadal time frames, and how local and
regional tectonics may counter or amplify worldwide sea-level change. Deadline for proposals:
June 1 and December 1.

Contact: Robin Reichlin, Division of Earth Sciences, (703) 306-1556,
http://www.nsf.gov/geo/egch/sealev.htm

— Solar Influences - Research is supported on aspects of the Earth's space environment that are
most important to global change, including the coupling, energetics, and dynamics of
atmospheric regions (CEDAR); geospace environment modeling (GEM); and radiative inputs of



the Sun to Earth (SUnRISE). Deadlines for proposals: CEDAR, May 1; GEM, October 15;
SunRI SE proposals may be submitted at any time.

Contact: Richard Behnke, Division of Atmospheric Sciences, GEO, (703) 306-1518,
http://www.nsf.gov/geo/egch/solar .htm

— Toxic Substances/Solid and Hazar dous Waste- This research involves environmental toxicants
(e.0., pesticides, ail spills, hazardous waste, and solid waste), including physical analyses, fate
and transport, exposure modeling, waste prevention, minimization, recycling, and cleanup.

Contacts: Margaret Cavanaugh, Division of Chemistry, MPS, (703) 306-1842;
Robert Wellek, Division of Chemical and Transport Systems, ENG, (703) 306-1370;
Fred Thompson, Division of Bioengineering and Environmental systems, ENG, (703)
306-1318, http://www.nsf.gov/geo/egch/toxics.htm

— Urban Communities - Urban regions worldwide are the locus of much human activity and
human-environment interaction. Many of NSF's activities have a mgjor role in supporting the
investigation of urban-based activities, such as physical infrastructure, hazards mitigation,
political institutions, public and private information systems, and ecological processes, to name
but afew. NSF will increase its support for research on such topics as regional governance and
urban management, sustainable urban communities, and the determinants of highly participatory
urban communities.

Contact: Frank Scioli, Division of Social, Behavioral, and Economic Research, (703) 306-1761,
http://www.nsf.gov/home/cr ssprgm/uri

— Water and Energy: Atmosphere, Vegetative, and Earth Interactions - Research is supported to
gain better understanding of energy and water in climate processes and to clarify how the
atmosphere, surface hydrologic, and biotic processes maintain the global energy balance and
feedback to the overall climate system. Expected target dates for proposals are June 15 and
December 15 for the Division of Environmental Biology (submitted through regular Division
programs) and June 1 and December 1 for the Division of Earth Sciences. Proposals are accepted
anytime for the Division of Atmospheric Sciences.

Contacts: Scott Callins, Division of Environmental Biology, BIO, (703) 306-1479; Pamela
Stephens, Division of Atmospheric Sciences, GEO, (703) 306-1528; L. Douglas James, Division
of Earth Sciences, GEO, (703)306-1549,

http://www.nsf.gov/geo/egch/weave.htm

— World Ocean Circulation Experiment (WOCE) - Observations are made and analyses are
conducted to understand global ocean circulation well enough to model its present state, predict
its evolution, and relate changes to long term climatic change. During 1998-2000, focus will be
on analysis, interpretation, modeling, and synthesis of observations and results obtained during
the 1990-1997 WOCE period. Deadlines vary; please consult the homepage or program officer
for details.



Contact: Richard Lambert, Division of Ocean Sciences, GEO, (703) 306-1583,
http://www.nsf.gov/geo/egch/woce.htm
Announcements of Special Funding Opportunities

NSF frequently announces specia funding opportunities related to environment and global
change. These announcements are posted to the Environment and Global Change homepage soon
after they are made available at http://www.nsf.gov/geo/egch/. In FY 1998, Environment and
Global Change-related specia funding opportunities included:

Environmental Geochemistry and Biogeo-chemistry (NSF 97-172)
Earth System History (NSF 97-161)

NSF/EPA Technology for a Sustainable Environment
http://es.epa.gov/ncer ga/rfa/98tse.html (EPA/600/F-97/018)
NSF/EPA/USDA Water and Watersheds

http://es.epa.gov/ncer ga/rfa/wshed.html

NSF/EPA Environmental Statistics

http://es.epa.gov/ncer ga/rfa/ensta98.html

NSF/EPA Decision-Making and Valuation for Environmental Policy
http://es.epa.gov/ncer ga/rfa/98valrfa.html

NSF/NOAA U.S. Global Ocean Ecosystems Dynamics Program and Coastal Ocean Processes
Program: The Northeast Pacific Study (NSF 97-25)

NSF/NOAA/EPA/ONR/USDA/NASA Ecology and Oceanography of Harmful Algal Blooms
(NSF 97-49)

http://es.epa.gov/ncer ga/rfa/

Surface Heat Budget of the Arctic Ocean (SHEBA) (NSF 96-118)

Please consult the homepage to find out if similar competitions will be held in FY 1999.
For Further Information

NSF maintains an electronic mailing list of individuals interested in environment and global
change research opportunities. Members of the list receive notification of additional research
opportunities related to environment and global change. Additions, deletions, or changes to the
list should be sent to the e-mail address env-gc-ext-request @nsf.gov.



The purpose of this Program Guide is to provide information on the types of research and
development activities that are supported by Federal agenciesin the area of environment and
natural resources, the mechanisms used by agencies to select R& D recipients of Federal R&D
dollars, and potential funding opportunities. The Administration is committed to a broad range of
high-priority investments (including science and technology), as well asto deficit reduction, and
to asmaller, more efficient Federal Government. This document does not represent the final
determinant in an overall Administration budget making process. The research program
presented in this Guide will have to compete for resources against other high-priority Federal
programs. If these programs compete successfully, they will be included in future Administration
budgets.



