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6 AGENCIES AND INDIVIDUALS CONSULTED

This Final Environmental Impact Statement (FEIS) for the Mars Exploration Rover—2003
(MER-2003) project was preceded by a Draft EIS (DEIS), which was made available for
review and comment by Federal, State, and local agencies and the public on July 24,
2002. The public review and comment period closed on September 9, 2003.
Comments were considered during the preparation of the FEIS.

In preparing this EIS, NASA has actively solicited input from a broad range of interested
parties. In addition to publication in the Federal Register of a Notice of Intent (NOI)

(66 FR 11184) and a Notice of Availability (67 FR 48490) for the DEIS, NASA mailed
copies of the DEIS directly to agencies, organizations, and individuals who may have
interest in environmental impacts and alternatives associated with the MER-2003
project. In addition, the DEIS was publicly available in electronic format from a NASA
server on the Internet.

Comments on the DEIS were solicited or received from the following:
Federal Agencies

Council on Environmental Quality
Federal Emergency Management Agency
National Science Foundation
Office of Management and Budget
U.S. Department of Agriculture
U.S. Department of the Air Force
U.S. Department of Commerce
National Oceanic and Atmospheric Administration
U.S. Department of Health and Human Services
Centers for Disease Control and Prevention
National Cancer Institute
U.S. Department of the Interior
Fish and Wildlife Service
National Park Service
U.S. Department of State
U.S. Department of Transportation
Federal Aviation Administration
Research and Special Programs Administration
U.S. Coast Guard
U.S. Environmental Protection Agency
U.S. Nuclear Regulatory Commission

State of Florida

State of Florida, Office of Governor
Florida State Clearinghouse
East Central Florida Regional Planning Council

6-1 MER-2003 FEIS



County Agencies

Brevard County
Board of Commissioners
Comprehensive Planning Commission
Natural Resources Management Office
Office of Emergency Management
Planning and Zoning Office
Public Safety Department

Lake County

Orange County

Osceola County

Seminole County

Volusia County

Local Agencies

Canaveral Port Authority City of Merritt Island

City of Cape Canaveral City of New Smyrna Beach
City of Cocoa City of Orlando

City of Cocoa Beach City of West Melbourne
City of Kissimmee City of St. Cloud

City of Melbourne City of Titusville

Private Organizations

The American Association for the Advancement of Science
American Astronomical Society

American Institute of Aeronautics and Astronautics

American Society of Mechanical Engineers

Audubon of Florida

Economic Development Commission of Florida’s Space Coast
Environmental Defense Fund

Federation of American Scientists

Friends of the Earth

Global Network Against Weapons and Nuclear Power in Space
Greenpeace

Indian River Audubon Society

National Space Society

National Wildlife Federation

Natural Resources Defense Council

The Planetary Society

Sierra Club

Union of Concerned Scientists

Individuals

Norma J. F. Harrison
Russell Hoffman
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7 INDEX

A

Abbreviations, xxiv
Accident
consequences of, 2-20, 2-26, 4-18
environments, 2-22, 4-12
global impacts, 4-22
launch, 2-20, 4-9
nonradiological, 2-20, 4-9
probabilities, 2-22, 4-12
scenarios, 2-22, 4-12
Acronyms, xxiv
Affected Environment, 3-1
Agencies and Individuals Consulted, 6-1
Air Quality, 3-6, 4-2
Alpha Particle X-ray Spectrometer (APXS), 2-7, 2-8
Alternatives
Alternatives Considered But Not Evaluated Further, 2-16
No—Action Alternative, 2-16
comparison of, 2-18, 2-31
Ambient air, 3-6
Aquatic preserves, 3-8
Aquatic resources, 3-16
Archaeological resources, 3-25
Automatic Destruct System (ADS), 2-12

B

Benefits of mission, 1-3
Biological Resources, 3-14
Birds, 3-16, 4-8

C

Cape Canaveral Air Force Station (CCAFS), 3-1, 3-2
Charging effects, 2-15
Clean Air Act (CAA), 3-6
Cleanup of contaminated areas, 2-28, 4-20
Climate
regional, 3-4
worldwide, 3-28
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Cobalt-57, 2-7, 4-12

Collective dose, 4-19

Command Destruct System (CDS), 2-12
Consultations with Agencies and Individuals, 6-1
Contributors, 5-1

Council on Environmental Quality (CEQ) Regulations, 1-1
Critical habitat, 3-17

Criteria pollutants3-6

Cultural resources, 3-25, 4-8

Cumulative impacts, 4-24

Curium-244, 2-7, 4-12

D

Delta 1l 7925 launch vehicle, 2-10
Delta 1l 7925 Heavy launch vehicle, 2-14

E

Eagles, 3-19, 4-8

Economic impacts, 4-8

Electromagnetic environment, 2-15

Emergency services, 3-24

Endangered species, 3-17, 4-8, 4-29

Environmental compliance, 4-27

Environmental impacts, 2-18, 2-20, 2-26, 4-2, 4-9, 4-18
Environmental justice, 4-8, B-1

F

Flight Termination System (FTS), 2-12
Floodplain, 3-8

G

Geology, 3-7, 4-5

Global environment, 3-25, 4-3
Global warming, 4-4

Glossary of Terms, A-1

Graphite Epoxy Motor (GEM), 2-10
Groundwater, 3-11, 3-12, 4-7

H

Health effects, 2-26, 4-19
Historical resources, 3-25
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Hydrology, 3-8, 4-7
I

Incomplete or unavailable information, 4-25

K
Kennedy Space Center (KSC), 3-1, 3-2

L

Land contamination, 2-28, 4-20
Land use, 3-1
Large diameter extra long (LDXL) GEM, 2-14
Launch events
Delta 1l 7925, 2-13
Delta Il 7925 Heavy, 2-15
Launch vehicle
Delta Il 7925, 2-10
Delta Il 7925 Heavy, 2-14
processing, 2-13
Lightning, 2-15

M

Manatee, 3-17

Maximum individual dose, 2-26, 4-19

MER-2003, 1-2, 2-1

Meteorology, 3-4

Microscopic Imager (Ml), 2-6

Miniature Thermal Emission Spectrometer (Mini-TES), 2-6
Mission objectives, 1-3, 2-1, 2-6

Mossbauer Spectrometer, 2-7, 2-8

N

National Ambient Air Quality Standards (NAAQS), 3-6
National Environmental Policy Act (NEPA), 1-1
No-Action Alternative, 2-16

Noise, 3-6, 4-5

Notice of Intent, 1-4

Nuclear risk assessment, 2-20, 4-11

O
Outstanding Florida Waters, 3-11
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Ozone, 4-3, 4-4
P

Panoramic Camera, 2-5
Particulates, 3-6, 4-2, 4-3, 4-10
Payload fairing (PLF), 2-12
Plutonium, 2-8, 4-12
Plutonium dioxide, 2-8, 4-12
Population
evaluated, 3-20
minority and low-income, 3-20, 4-8, B-1
Prelaunch activities, 2-10
Proposed Action
alternatives to, 2-16
comparison to alternatives, 2-31
description of, 2-1
environmental consequences of
objectives, 1-3,
purpose of, 1-2
Purpose and Need for Action, 1-1

R

Radioisotope Heater Unit (RHU), 2-8
Radiological consequences
average individual risk, 4-22
health effects, 2-26, 4-19
maximum individual risk, 4-22
overview, 2-20, 4-11
Radiological Emergency Response Plan, 2-29, 4-23
Range safety, 2-15
References, 8-1
Regional area of interest, 3-1
Rock Abrasion Tool, 2-6
Rocket Effluent Exhaust Diffusion Model (REEDM), 4-2
Rover, 2-5

S

Shellfish, 3-8

Socioeconomics, 3-19, 4-8

Sails, 3-7, 4-5

Space Launch Complex 17 (SLC-17), 2-9
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Solid rocket motor, 2-10, 2-12
Sonic boom, 4-5
Source terms, 2-23, 4-15
STAR 48B, 2-12

Breakup System (BUS), 2-12
Surface water, 3-8, 4-7

T

Terrestrial resources, 3-15

Threatened and endangered species, 3-17, 4-8, 4-29
Turtles, 3-19, 4-29

U

Uncertainty, 2-29, 4-23
Upper atmospheric impacts
stratosphere, 4-3, 4-24

\Y

Vegetative communities, 3-16

W

Water
currents, 3-12
depths, 3-12

groundwater, 3-11, 4-7
outstanding Florida waters, 3-8
quality, 3-7, 4-7
surface, 3-8, 4-7

Wetlands, 3-16

7-5 MER-2003 FEIS



This page intentionally left blank.

MER-2003 FEIS 7-6



8 REFERENCES

AEC 1974. United States Atomic Energy Commission. Plutonium and Other
Transuranium Elements, Sources, Environmental Distribution and Biomedical
Effects. USAEC WASH 1359, available from NTIS. December 1974.

AIAA 1991. American Institute of Aeronautics and Astronautics. Atmospheric effects of
chemical rocket propulsion. Report of an AIAA Workshop, Sacramento,
California, 52 pages. 1991.

BEBR 2001. Bureau of Economic and Business Research, Warrington College of
Business Administration, University of Florida. Florida Statistical Abstract 2001.
Gainesville, Florida. 2001.

BLS 1998. Bureau of Labor Statistics. National Census of Fatal Occupational Injuries,
1997. August 12, 1998.

CEQ 1997. Council on Environmental Quality. Environmental Guidance under the
National Environmental Policy Act, Executive Office of the President,
Washington, DC. Available at <http://www.Whitehouse.gov/CEQ/>.
December 10, 1997.

DOE 1988. United States Department of Energy. Light Weight Radioisotope Heater
Unit Final Safety Analysis Report (LWRHU-FSAR). Volume 1, Reference Design
Document (RDD). Prepared by Mound Applied Technologies. Document No.
MLM-3540. October 1988.

DOE 1989. United States Department of Energy. Final Safety Analysis Report for the
Galileo Mission, Volume lll, (Book 2) Nuclear Risk Analysis Document.
Appendices. Prepared by NUS Corporation. Document Number NUS-5126,
Revision 1. January 1989.

DOE 2002. United States Department of Energy. Nuclear Risk Assessment for the
2003 Mars Exploration Rover Project Environmental Impact Statement.
May 17, 2002.

DOI 1991. United States Department of the Interior. National Register of Historic
Places, Florida Index. National Park Service, Washington, DC. July 25, 1991.

ECFRPC 1988. East Central Florida Regional Planning Council. GBS Database for
Land Cover, Endangered Species, and Indian River Lagoon Fishes. Winter
Park, Florida. October 15, 1988.

ECFRPC 1991. East Central Florida Regional Planning Council. Database for
Endangered Species. 1991.

ECFRPC 1997. East Central Florida Regional Planning Council. The Council
Quatrterly, First Quarter 1997. January 1997.

8-1 MER-2003 FEIS



ECFRPC 2001. East Central Florida Regional Planning Council. Official Estimates of
City Population in East Central Florida. Available at
<http://'www.ecfrpc.org/citypop.htm>. April 9, 2001.

EPA 1977. United States Environmental Protection Agency. Proposed Guidance on
Dose Limits for Persons Exposed to Transuranium Elements in the General
Environment. U.S. EPA 520/4-77-016; NTIS PB 290314. September 1977.

EPA 2002. United States Environmental Protection Agency. Inventory of U.S.
Greenhouse Gas Emissions and Sinks: 1990-2000. Prepared by the U.S. Office
of Atmospheric Programs. Washington, DC. Report No. EPA 430-R-02-003.
April 15, 2002.

FDEP 1998. Florida Department of Environmental Protection. Marine Fisheries
Information System. Annual Landings Summary. July 1998.

FDEP 2000. Florida Department of Environmental Protection. Air Monitoring Report
2000. Available at <http://www.dep.state.fl.us/air/publications/techrpt/>

Federal Register (66 FR 11184) 2001. Notice of Intent to prepare an Environmental
Impact Statement and to conduct scoping for the Mars Exploration Rover—2003
(MER-2003) project. National Aeronautics and Space Administration.
February 22, 2001.

Federal Register (66 FR 21999) 2001. Availability of an Environmental Assessment
and Receipt of an Application for an Incidental Take Permit for a Phased
Residential Development Project, in Lake County, Florida. Fish and Wildlife
Service, United States Department of the Interior. May 2, 2001.

Firstenberg 2002. Personal communication from H. Firstenberg, Tetra Tech NUS, Inc.,
to D. Spadoni, Science Applications International Corporation. Regarding global
population growth estimators. January 9, 2002.

FFWCC 1997. Florida Fish and Wildlife Conservation Commission. Florida’s
Endangered Species, Threatened Species and Species of Special Concern,
Official Lists. Available at <http://floridaconservation.org/pubs/endanger.html>
August 1, 1997.

FWS 2002. United States Fish and Wildlife Service. Species Information (Threatened,
Endangered, and Candidate Species of Florida). Division of Endangered
Species, Species Information. Available at:
<http://endangered.fws.gov/wildlife.html>. 2002.

Giles 2001. Personal communication from J. Giles, National Aeronautics and Space
Administration, to D. Spadoni, Science Applications International Corporation.
Regarding elements of the Delta Il launch vehicle and launch operations.
October 31, 2001.

GOAA 2001. Greater Orlando Aviation Authority. Traffic Summary Comparison,
Calendar Year End 1999 vs 2000. Available at
<http://fcn.state.fl.us/goaa/reports/menurept.ntm>. 2001.

MER-2003 FEIS 8-2



HNUS 1992. Halliburton NUS Environmental Corporation. World Demographic Update
Through 1990 for Space Nuclear System Analyses. June 12,1992.

IAEA 1976. International Atomic Energy Agency. Transuranium Nuclides in the
Environment. IAEA Report STI/PUB/410. Vienna, Austria. 1976.

ICRP 1990. International Commission on Radiological Protection. Recommendations
of the International Commission on Radiological Protection, ICRP-60. 1990.

Jackman et al. 1998. Jackman, C. H., D. B. Considine, and E. L. Fleming. A global
modeling study of solid rocket aluminum oxide emission effects on stratospheric
ozone. Geophys. Res. Lett., 25, 907-910, March 15, 1998.

Kelley 2002. Personal communication from A. Kelley, Alliant Techsystems
Incorporated, to C.F. Webb, Science Applications International Corporation.
Regarding exhaust products of the GEM and LDXL GEM motors.

January 9, 2002.

NASA 1995. National Aeronautics and Space Administration. Final Environmental
Impact Statement for the Cassini Mission. Solar System Exploration Division,
Office of Space Science, NASA Headquarters, Washington, DC. June 1995.

NASA 1997. National Aeronautics and Space Administration. Final Supplemental
Environmental Impact Statement for the Cassini Mission. Mission and Payload
Development Division, Office of Space Science, NASA Headquarters,
Washington, DC. June 1997.

NASA 1998a. National Aeronautics and Space Administration. New Millennium
Program Final Programmatic Environmental Assessment. Mission and Payload
Development Division, Office of Space Science, NASA Headquarters,
Washington, DC. March 1998.

NASA 1998b. National Aeronautics and Space Administration. Stardust Mission
Environmental Assessment. Mission and Payload Development Division, Office
of Space Science, NASA Headquarters, Washington, DC. March 1998.

NASA 2000. National Aeronautics and Space Administration. Genesis Mission
Environmental Assessment. Solar System Exploration Division, Office of Space
Science, NASA Headquarters, Washington, DC. November 2000.

NASA 2001. National Aeronautics and Space Administration. Mars Exploration Rover
Project Final Delta 1l 7925/7925H EIS Databook. October 2001.

NASA 2002. National Aeronautics and Space Administration. Space Infrared
Telescope Facility Environmental Assessment. Office of Space Science, NASA
Headquarters, Washington, DC. March 2002.

NCRP 1987. National Council on Radiation Protection and Measurements. lonizing
Radiation Exposure of the Population of the United States. NCRP Report 93.
September 1, 1987.

8-3 MER-2003 FEIS



NMFS 1994. National Marine Fisheries Service. Designated Critical Habitat; Northern
Right Whale; Final Rule. 59 FR 13500. June 3, 1994.

NOAA 1980. National Oceanic and Atmospheric Administration. Delta Atlas//Eastern
United States Coastal and Ocean Zones. Washington, DC. August 1980.

NOAA 1995. National Oceanic and Atmospheric Administration. Summary of Natural
Hazard Statistics, 1995.

Port Canaveral 2001. Business Matters at Port Canaveral. Canaveral Port Authority,
Port Canaveral, Florida. Available at
<http://www.portcanaveral.org/business/index.htm>. 2001.

Schmalzer et al. 1998. Schmalzer, P.A., S.R. Boyle, P. Hall, D.M. Oddy, M.A. Hensley,
E.D. Stolen, and B.W. Duncan. Monitoring Direct Effects of Delta, Atlas, and
Titan Launches from Cape Canaveral Air Station. Dynamac Corp., Kennedy
Space Center, June 1998.

SFWMD 1995. South Florida Water Management District. 1995 Land Use / Land
Cover GIS data (Version 1.0). West Palm Beach, FL. 1995.

SJRWMD 1998. St Johns River Water Management District. GIS Export Data Library,
Version 2.0. Available at
<http://sjr.state.fl.us/explib/disk1l/docs/index.html>. August 1998.

SSB 1999. Space Studies Board, National Research Council. A Scientific Rationale for
Mobility in Planetary Environments. Committee on Planetary and Lunar
Exploration. National Academy Press, Washington, DC. 1999.

UNSCEAR 1988. United Nations Scientific Committee on the Effects of Atomic
Radiation. Sources, Effects, and Risks of lonizing Radiation. UN Report
E.88.1X.7. 1988.

USAF 1988. United States Air Force. Environmental Assessment. U.S. Air Force,
Space Division Medium Launch Vehicle Program. Cape Canaveral Air Force
Station, FL. May 1988.

USAF 1990. United States Air Force. Environmental Assessment, Titan IV/Solid
Rocket Motor Upgrade Program, Cape Canaveral Air Force Station, Florida and
Vandenberg Air Force Base, California. Department of the Air Force,
Headquarters Space Systems Division, Los Angeles Air Force Station, CA.
February 1990.

USAF 1994. United States Air Force. Environmental Assessment for NAVSTAR Global
Positioning System, Block IIR, and Medium Launch Vehicle 1ll. Cape Canaveral
Air Force Station, FL. November 1994.

USAF 1996. United States Air Force. Final Environmental Assessment for the Delta Ill
Launch Vehicle Program, Cape Canaveral Air Force Station. Prepared for the
Department of the Air Force, 45™ Space Wing, by McDonnell Douglas Aerospace
Space and Defense Systems. April 1996.

MER-2003 FEIS 8-4



USAF 1997. United States Air Force. Eastern and Western Range Safety
Requirements. EWR 127-1. 1997.

USAF 1998. United States Air Force. Final Environmental Impact Statement — Evolved
Expendable Launch Vehicle Program. HQ USAF/ILEVP, 1260 Air Force
Pentagon, Washington, DC. April 1998.

USAF 2000. United States Air Force. U.S. Air Force Evolved Expendable Launch
Vehicle Program, Final Supplemental Environmental Impact Statement.
March 2000.

USAF 2001. United States Air Force. Integrated Natural Resources Management Plan.
Department of the Air Force, 45™ Space Wing. 2001.

USBC 1998. United States Bureau of the Census. Statistical Abstract of the United
States 1998. September 25, 1998.

USBC 2001. United States Bureau of the Census. Census 2000 Data for the State of
Florida. Available at
<http://www.census.gov/Press-Release/www/2001/tables/redist_fl.html>.

July 25, 2001.

Zittel 1995. Zittel, P. F. Computer Model Calculations of NOx Production in Rocket
Motors and Plumes. Report No. TOR-96(1306)-1. The Aerospace Corp.
El Segundo, CA. November 30, 1995.

8-5 MER-2003 FEIS



This page intentionally left blank.

MER-2003 FEIS 8-6



