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APPENDIX A 
GLOSSARY OF TERMS 

accident environment—Conditions resulting from an accident scenario, such as blast 
overpressures, fragments, and fire. 

accident initial condition—First launch vehicle system-level event that results in a 
catastrophic accident. 

aeroshell—The protective shell that encapsulates a spacecraft intended to enter a 
planet's atmosphere. 

affected environment—A description of the existing environment that could be affected 
by the Proposed Action. 

ambient air—The surrounding atmosphere, usually the outside air, as it exists around 
people, plants, and structures.  (It is not the air in the immediate proximity of the 
emission source.) 

background radiation—Ionizing radiation that is present in the environment from 
cosmic rays and natural sources in the Earth; background radiation varies 
considerably with location. 

backshell—The protective shell on the back half of a spacecraft aeroshell. 

biotic—Of or relating to life; caused or produced by living beings. 

conditional probability—Within the context of this document, the probability that a 
release of radioactive material could occur given an initiating accident (i.e., the 
accident has occurred). 

convection—Atmospheric motions that are predominately vertical, resulting in vertical 
transport and mixing of atmospheric properties. 

criteria pollutants—The Clean Air Act required the U.S. Environmental Protection 
Agency to set air quality standards for common and widespread pollutants after 
preparing “criteria documents” summarizing scientific knowledge on their health 
effects.  Currently, there are standards in effect for six “criteria pollutants”:  sulfur 
dioxide, carbon monoxide, particulate matter equal to or less than 10 microns in 
diameter, nitrogen dioxide, ozone, and lead. 

cruise stage—The system used in the cruise phase of a spacecraft's interplanetary 
trajectory. 

cultural resources—The prehistoric and historic districts, sites, buildings, objects, or 
any other physical activity considered important to a culture, subculture, or a 
community for scientific, traditional, religious, or any other reason. 

cumulative impact—The impact on the environment which results from the incremental 
impact of the action when added to other past, present, and reasonably 
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foreseeable future actions regardless of what agency (Federal or non-Federal) or 
person undertakes other such actions.  Cumulative impacts can result from 
individually minor but collectively significant actions taking place over a period of 
time. 

curie (Ci)—A measure of the radioactivity level of a substance (i.e., the number of 
unstable nuclei that are undergoing transformation in the process of radioactive 
decay); one curie equals the disintegration of 3.70 x 1010 (37 billion) nuclei per 
second and is approximately equal to the radioactivity of one gram of  
radium-226. 

decibel (dBA)—A measurement unit that describes a particular sound pressure 
quantity to a standard reference value (A-weighted). 

Delta—A family of launch vehicles manufactured by The Boeing Aerospace Company. 

entry vehicle—The spacecraft system that consists of the elements needed to protect 
a payload during atmospheric entry, and the payload which it encapsulates. 

equatorial landing location—A landing site close to the equator (on Mars). 

evaporite—A sedimentary rock that originates by evaporation of water in an enclosed 
basin. 

exposure to radiation—The incidence of radiation from either external or internal 
sources on living or inanimate material. 

first stage—The launch vehicle stage that provides initial thrust at lift-off. 

full stack intact impact (FSII)—For the purpose of this document, a postulated 
accident scenario in which the entire launch vehicle (i.e., all stages, other 
elements, and the payload) impacts the ground in an intact configuration due to a 
malfunction at or very shortly after liftoff. 

geology—The study or science of the Earth (or any solid celestial body), its history, and 
its life as recorded in the rocks. 

graphite epoxy motor (GEM)—A family of solid rocket motors with graphite-epoxy 
wound casings containing solid fuel that augment the launch vehicle first stage 
thrust capabilities. 

heatshield (spacecraft)—The forward component of the aeroshell that protects a 
spacecraft from heat during atmospheric entry. 

heatshield (RHU)— The components composed of carbon-graphite fine weave pierced 
fabric designed to protect a radioisotope heater unit during reentry and to provide 
mechanical impact protection. 

health effects—Within the context of this document, health effects are defined as the 
number of additional, or excess, latent fatal cancers (above and beyond those 
that would normally be expected in the exposed population over a 50-year 
period). 



 

  MER-2003 FEIS A-5

hydrazine (N2H4)—A toxic, colorless liquid fuel that is hypergolic (i.e., can burn 
spontaneously on contact) when mixed with an oxidizer such as nitrogen 
tetroxide (N2O4).  Vapors may form explosive mixtures with air. 

in situ—From the Latin for in the original place; used in planetary exploration to 
describe those science investigations conducted close to or within the 
phenomena being observed or measured. 

infrared radiation—Electromagnetic radiation of wavelengths that lie in the range from 
0.75 micron (the long-wavelength limit of visible red light) to 1,000 microns (the 
shortest microwaves). 

initiating probability—The probability that an identified accident scenario and 
associated adverse conditions (accident environment) will occur. 

interplanetary trajectory—A spacecraft’s path around the sun from one planet to 
another. 

isotopes—Forms of the same chemical element that differ only by the number of 
neutrons in their nucleus.  Most elements have more than one naturally occurring 
isotope.  Many isotopes have been produced in reactors and scientific 
laboratories. 

lander—A spacecraft that is designed to land on a planet’s surface. 

maximally exposed individual—A hypothetical person that would receive the 
maximum predicted dose. 

mean—The outcome (source term; dose; health effects; land contamination) that would 
be anticipated if an accident were to occur which released radioactive material; 
the mean is a statistical expression of probability-weighted consequences. 

mesosphere—The atmosphere layer between 44-55 kilometers and 80-95 kilometers, 
extending from the top of the stratosphere to the mesopause; characterized by a 
temperature change that generally decreases with altitude. 

meteorology—The scientific study of atmospheric phenomenon. 

micron—A unit of length equal to one-millionth of a meter; also called a micrometer. 

mineralogy—The scientific study of minerals, their crystallography, physical and 
chemical properties, and classification. 

morphology—A branch of biology that deals with structure and form of an organism at 
any state of its life history. 

National Ambient Air Quality Standards (NAAQS)—Section 109 of the Clean Air Act 
requires the U.S. Environmental Protection Agency to set nationwide standards, 
the NAAQS, for widespread air pollutants.  Currently, six pollutants are regulated 
by primary and secondary NAAQS: carbon monoxide, lead, nitrogen dioxide, 
ozone, and particulate matter equal to or less than 10 microns in diameter, and 
sulfur dioxide. 
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99th percentile case—A statistical expression of an outcome that would occur not 
more than 1% of the time; the 99th percentile case is derived from the distribution 
of outcomes on which the mean value is based; i.e., 1% of the outcomes were 
greater than the 99th percentile level. 

nitrogen oxides (NOX)—Gases formed primarily by fuel combustion, which contribute 
to the formation of acid rain.  Hydrocarbons and nitrogen oxides combine in the 
presence of sunlight to form ozone, a major constituent of smog. 

nitrogen tetroxide (N2O4)—A liquid oxidizer that can cause spontaneous ignition with 
many common materials such as, paper, leather, or wood.  It also forms strong 
acids in combination with water, and contact can cause severe chemical burns.  
It is a yellow-brown liquid which is easily frozen or vaporized. 

offsite—The area outside the property boundaries of Cape Canaveral Air Force Station 
(CCAFS) and Kennedy Space Center (KSC). 

onsite—The area within the property boundaries of CCAFS and KSC. 

payload—The element(s) that a launch vehicle or spacecraft carries over and above 
what is necessary for the operation of the vehicle.  For a launch vehicle, the 
spacecraft being launched is the payload; for a scientific spacecraft, the suite of 
science instruments is the payload. 

payload fairing (PLF)—The protective shell on a launch vehicle that encapsulates the 
spacecraft through atmospheric ascent. 

peak concentration/mean concentration—The peak concentration is the highest 
reading in a series of samples; the mean concentration is the average of 
readings in a series of samples over a specified period of time. 

radiation—The emitted particles (alpha, beta, neutron) or photons (gamma, X-ray) from 
the nuclei of unstable (radioactive) atoms as a result of radioactive decay.  Some 
elements are naturally radioactive; others are induced to become radioactive by 
bombardment in a nuclear reactor or other particle accelerator. 

radiation dose—The amount of energy from ionizing radiation deposited within tissues 
of the body; it is a time-integrated measure of potential damage to tissues from 
exposure to radiation and as such is related to health-based consequences. 

radioactive half-life—The time required for one half the atoms in a radioactive 
substance to decay. 

radioisotope heater unit (RHU)—A passive heating device that uses the radioactive 
decay of plutonium-238 dioxide to produce heat. 

Relationship of Short-Term Uses and Long-Term Productivity—The balance or 
trade-off between short-term uses and long-term productivity need to be defined 
in relation to the Proposed Action. 
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rem—The unit dose representing the amount of ionizing radiation needed to produce 
the same biological effects as one roentgen of high-penetration X-rays (about 
200 kilo electron volts (Kev)). 

rover—A vehicle that can move freely on a planet's surface. 

second stage—The launch vehicle stage that provides thrust during ascent, but not at 
liftoff. 

source term—The quantities of materials released during an accident to air or water 
pathways and the characteristics of the releases (e.g., particle size distribution, 
release height and duration); used for determining accident consequences. 

sol—One day on a planet other than Earth (i.e., the time it takes the planet to rotate 
360º on its polar axis); on Mars, one sol is equal to 24 hours, 37 minutes or 1.026 
Earth days. 

stratopause—The boundary between the stratosphere and the mesosphere. 

stratosphere—An upper portion of the atmosphere above the troposphere reaching a 
maximum height of 50 kilometers above the Earth’s surface.  The temperature is 
relatively constant in the lower stratosphere and gradually increases with altitude.  
The stratosphere is Earth’s main ozone producing region. 

thermal protection system—A combination of systems that protect a spacecraft from 
potential heat sources; heatshield. 

third stage—The launch vehicle stage that provides the final thrust required to place a 
launch vehicle's payload into its proper trajectory or orbit. 

trajectory—The flight path that a spacecraft will take during a mission. 

tropopause—The boundary between the troposphere and stratosphere, usually 
characterized by an abrupt change of lapse rate; the change is in the direction of 
increased atmospheric stability from regions below to regions above the 
tropopause; its height varies from 15 kilometers in the tropics to about  
10 kilometers in polar regions. 

troposphere—The portion of the atmosphere next to the Earth’s surface in which the 
temperature rapidly decreases with altitude, clouds form, and convection is 
active. The troposphere begins at ground level and extends to an altitude of  
10 to 12 kilometers above the Earth’s surface. 

unavoidable adverse effects—Effects that can not be avoided due to constraints in 
alternatives.  These effects must be disclosed, discussed and mitigated, if 
practicable. 

upper stage—The launch vehicle stage that provides thrust required to insert a 
spacecraft into an interplanetary trajectory. 
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APPENDIX B 
 

ENVIRONMENTAL JUSTICE ANALYSIS 

B.1 INTRODUCTION 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations, directs Federal agencies to identify and 
address, as appropriate, the disproportionately high and adverse health or 
environmental effects of their programs, policies, and activities on minority populations 
and low-income populations. 

The Council on Environmental Quality (CEQ) has oversight responsibility for 
documentation prepared in compliance with the National Environmental Policy Act of 
1969 (NEPA), as amended (42 U.S.C. 4321 et seq.).  In December 1997, the CEQ 
released its guidance on environmental justice (CEQ 1997).  The CEQ’s guidance was 
adopted as the basis for the information provided in this Draft Environmental Impact 
Statement (DEIS). 

This appendix provides data necessary to assess the potential for disproportionately 
high and adverse human health or environmental effects that may be associated with 
implementation of the Mars Exploration Rover–2003 (MER–2003) project.  The 
potentially affected area examined in this DEIS is encompassed by a circle of 100 
kilometers (km) (62 miles (mi)) radius centered at the launch site at Cape Canaveral Air 
Force Station (CCAFS), Florida. 

B.2 DEFINITIONS AND APPROACH 

B.2.1 Minority Populations 

During the Census of 2000, the U.S. Bureau of the Census (USBC) collected population 
data in compliance with guidance adopted by the Office of Management and Budget 
(OMB) (62 FR 58782-58790).  The OMB published its guidelines on aggregation of 
multiple race data in March 2000 (OMB 2000).  Modifications to the definitions of 
minority individuals in the CEQ’s original definition were made in this analysis to comply 
with the OMB’s guidelines issued in March 2000.  The following definitions of minority 
individuals and population are used in this analysis of environmental justice: 

Minority Individuals:  Persons who are members of any of the following population 
groups:  Hispanic or Latino of any race, American Indian or Alaska Native,  Asian, Black 
or African-American, Native Hawaiian or Other Pacific Islander, or Multiracial (and at 
least one race which is a minority race under CEQ guidance (CEQ 1997)). 

Minority Population:  The total number of minority individuals residing within a potentially 
affected area. 

Persons self-designated as Hispanic or Latino are included in the Hispanic or Latino 
population regardless of race.  For example, Asians self-designated as Hispanic or 
Latino are included in the Hispanic or Latino population and not in the Asian Population.  



 

MER-2003 FEIS B-4

Data used to characterize minority populations in the year 2000 were extracted from 
Table P4 of Standard File 3 published by the USBC on their Internet web site 
(www.census.gov).  Data used for the projection of minority populations in Florida for 
the year 2003 were extracted from the USBC's Internet web site at: 

http://www.census.gov/population/www/projections/stproj.html 

Since projections using Census 2000 data are not yet available, 1990 Census data and 
the USBC’s projections following the 1990 Census were used to project population data 
to the year 2003. 

B.2.2 Low-Income Populations 

Poverty thresholds are used to identify "low-income" individuals and populations 
(CEQ 1997).  The following definitions of low-income individuals and population are 
used in this analysis: 

Low-Income Individuals:  Persons whose self-reported income is less than the poverty 
threshold. 

Low-Income Population:  The total number of low-income individuals residing within a 
potentially affected area. 

Low-income data from Census 2000 is scheduled for publication in mid-2002.  
Therefore, low-income data from the 1990 Census was used in this analysis.  These 
data were extracted from Table P121 of Standard Tape File 3 (DOC 1992). 

B.2.3 Disproportionately High And Adverse Human Health Effects 

Disproportionately high and adverse health effects are those that are significant (as 
employed by NEPA at 40 CFR Part 1580 Subpart 1508.27) or above generally accepted 
norms, and for which the risk of adverse impacts to minority populations or low-income 
populations appreciably exceeds the risk to the general population. 

B.2.4 Disproportionately High And Adverse Environmental Effects 

Disproportionately high and adverse environmental effects are those that are significant 
(as employed by NEPA), and that would adversely impact minority populations or low-
income populations appreciably more than the general population. 

B.3 METHODOLOGY 

B.3.1 Spatial Resolution 

For the purposes of enumeration and analysis, the USBC has defined a variety of areal 
units (DOC 1992).  Areal units of concern in this document include (in order of 
increasing spatial resolution) states, counties, census tracts, block groups, and blocks.  
The block is the smallest of these entities and offers the finest spatial resolution.  This 
term refers to a relatively small geographical area bounded on all sides by visible 
features such as streets and streams or by invisible boundaries such as city limits and 
property lines.  During the 1990 census, the USBC subdivided the United States and its 
territories into 7,017,425 blocks.  For comparison, the 1990 census used 3,248 
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counties, 62,276 census tracts, and 229,192 block groups.  In the analysis below, block-
level spatial resolution is used in the analysis of minority impacts. 

B.3.2 Projections of Populations 

Population estimates used in this DEIS were projected to 2003.  Projections of the total 
population for individual states are available from both the USBC and various state 
agencies (Campbell 1996).  The USBC also projects state populations by age, sex, 
race, and Hispanic origin for the years from 1995 to 2025.  In order to project minority 
populations in potentially affected areas, minority populations determined from the 1990 
census data were taken as a baseline.  Then it was assumed that percentage changes 
in the minority population of each block group for a given year (compared to the 1990 
baseline data) will be the same as percentage changes in the state minority population 
projected for the same year. An advantage to this assumption is that the projected 
populations are obtained with consistent method regardless of the state and associated 
block group involved in the calculation.  A disadvantage is that the method is insensitive 
to localized demographic changes that could alter projections in a specific area. 

The USBC uses the cohort-component method to estimate future populations for each 
state (Campbell 1996).  The set of cohorts is comprised of (1) age groups from 1 year or 
less to 85 years or more, (2) male and female populations in each age group, and (3) 
racial and ethnic groups in each age group and sex (Hispanic, Asian, Black, Native 
American, and White).  Components of the population change used in the demographic 
accounting system are births, deaths, net state-to-state migration, and net international 
migration.  If P(t) denotes the number of individuals in a given cohort at time “t”, then: 

P(t)  =  P(t0 ) + B – D + DIM – DOM + IIM – IOM    (Eq. 1) 
where: 

P(t0 ) =  Cohort population at time t0 < t  (for this analysis, t0 denotes the year 1990); 

B =  Births expected during the period from t0 to t; 

D = Deaths expected during the period from t0 to t; 

DIM = Domestic migration expected into the state during the period from t0 to t; 

DOM = Domestic migration expected out of the state during the period from t0 to t; 

IIM = International migration expected into the state during the period from t0 to t; and 

IOM = International migration expected out of the state during the period from t0 to t. 

Estimated values for the components shown on the right side of Equation 1 are based 
on past data and various assumptions regarding changes in the rates for birth, mortality, 
and migration (Campbell 1996).  It should be noted that the USBC does not project 
populations of individuals who identified themselves as “Other Race” (and non-
Hispanic).  This population group is less than 2% of the total population in each of the 
states.  However, in order to project total populations in the environmental justice 
analysis, population projections for the “Other Race” group were made under the 
assumption that the growth rate for the “Other Race” population will be identical to the 
growth rate for the combined minority and White populations. 
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B.3.3 Environmental Justice Assessment 

The purpose of this analysis is to (1) identify minority populations and low-income 
populations residing in the area that would be potentially affected by implementation of 
the Proposed Action or alternatives, and (2) determine if implementation of the 
Proposed Action or alternatives would result in disproportionately high and adverse 
effects on these populations.  Figure B-1 shows the potentially affected area within a 
radius of 100 km (62 mi) of the CCAFS launch site in Florida. 

B.4 CHARACTERIZATION OF POTENTIALLY AFFECTED POPULATIONS 

Figure B-2 shows majority and minority populations residing in the potentially affected 
area surrounding CCAFS during the decennial census of 2000.  For further detail, 
Figure B-3 shows similar information for majority and minority populations residing 
within 30 km (19 mi) of the launch site.  As indicated in Figure B-2, both the majority and 
minority populations begin to increase noticeably at the outskirts of the City of Orlando.  
The City of Merritt Island is the population center closest to the launch site.  As seen in 
Figure B-3, both majority and minority populations show significant increases at the 
outskirts of Merritt Island.  Figures B-4 and B-5 show analogous information for majority 
and minority populations expressed as a percentage of the total minority and majority 
populations, respectively.  As indicated in Figure B-4, 10% of the minority population in 
the potentially affected area reside within approximately 50 km (31 mi) of the launch 
site, while one-half of the minority population resides within 85 km (53 mi) of CCAFS.  
Figure B-5 presents the same information as Figure B-4 to a finer scale.  Less than 5% 
of the minority population resides within 30 km (19 mi) of the launch facility. 

Figures B-6 and B-7 show resident minority populations residing within 100 km (62 mi) 
and 30 km (19 mi) of the launch facility, respectively.  In addition to the minority groups 
shown in these figures, approximately 1,300 residents in the potentially affected area  
designated themselves as Native Hawaiian or Other Pacific Islander during the 2000 
Census.  As indicated in the figures, Hispanic or Latino and Black or African-American 
American populations comprise most of the minority population residing within the 
potentially affected area.  Figures B-6 and B-7 show that as the distance from the 
launch facility, Blacks or African-Americans are the most numerous resident minority 
until approximately the outskirts of the City of Orlando.  Due to the relatively large 
concentration of Hispanics or Latinos in Orlando, Hispanics or Latinos comprise the 
largest group of minority residents in the potentially affected area.  Minorities comprised 
approximately 29% of the resident population in the potentially affected area in 2000.  
By the year 2003, it is reasonable to expect that the minority population would exceed 
30% of the resident population. 

During the 1990 Census, 10.1% of the residents within 100 km (62 mi) of CCAFS 
reported incomes below the 1990 poverty threshold.  By comparison, the corresponding 
percentage for the State of Florida was 12.6%.  Within 20 km (12 mi) about 8% of the 
population reported income below the 1990 poverty threshold, and within 10 km (6 mi) 
about 12.5% of the population was below the 1990 threshold. 
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B.5 IMPACTS ON MINORITY AND LOW-INCOME POPULATIONS 

As discussed in Chapter 4 of this DEIS, accidents during the MER–A or MER–B 
missions could result in human exposure to radioactive and other hazardous materials.  
Plutonium-238, cobalt-57 and curium-244 are the primary radioactive materials of 
concern.  Potential radiological releases could affect populations residing both within 
and beyond 100 km (62 mi) of the launch site.  As shown in Table 4-7 of Chapter 4, if 
the Proposed Action were implemented, and if an accidental release of radioactive 
material were to occur during any mission phase, no latent cancer facilities or other 
health impacts would be expected to occur.  The largest potential radiological 
consequences estimated to occur during pre-launch and early launch mission phases 
are 0.16 latent cancer fatality (99th percentile) for the MER–A mission and 0.12 latent 
cancer fatality (99th percentile) for the MER–B mission.  Potential radiological 
consequences for the later mission phases are less than 0.004 latent cancer fatality for 
each mission. 

Mission risks (consequences that would occur in the event of a radioactive release 
multiplied by the probability of a release) are also small.  As shown in Table 2-4 of 
Chapter 2, the likelihood of an accident resulting in a release of radioactive material 
during pre-launch is approximately 1 in 16,000 and no more than approximately 1 in 
1,100 during early launch.  The corresponding risk to the local population (persons 
residing within 100 km (62 mi) of the launch facilities at CCAFS) of a latent cancer 
fatality resulting from an accident in pre-launch or early launch is approximately 1 in 
106,000 (see Section 2.4.4.4).  The risk to the global population of a latent cancer 
fatality resulting from an accident during the MER–A and MER–B missions is 
approximately 1 in 37,000 (see Section 2.4.4.4). 

As discussed in Section 4.1.3, non-radiological accidents also pose no significant risks 
to the public.  Prevailing winds during the MER–A and MER–B launch opportunities 
would generally be from the east and east-southeast (see Section 3.1.2.1).  However, 
toxic effects that could result from a liquid propellant spill during fueling operations 
would not extend beyond the immediate vicinity of the launch pad.  Members of the 
public are excluded from the area at risk during fueling operations.  A fuel explosion on 
the launch pad or during the first few seconds of flight could temporarily increase carbon 
monoxide, hydrochloric acid, and aluminum oxide levels near the CCAFS boundary.  
One-hour average concentrations of hazardous emissions from such an explosion are 
less than the emergency response guidelines recommended by the American Industrial 
Hygiene Association and the National Research Council for the Department of Defense. 

Thus, implementation of the Proposed Action would pose no significant radiological or 
non-radiological risks to the public, including minority and low-income groups within the 
total potentially affected population. 
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Figure B-1.  Potentially Affected Area Surrounding Cape Canaveral Air Force Station 
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Figure B-2.  Majority and Minority Populations Residing Within 

the Potentially Affected Area in 2000 
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Figure B-3.  Majority and Minority Populations Residing Within 

30 Kilometers (19 Miles) of CCAFS in 2000  
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Figure B-4.  Percent Majority and Minority Populations Residing Within the 

Potentially Affected Area in 2000 
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Figure B-5.  Percentage of Majority and Minority Populations Residing Within 30 

Kilometers (19 Miles) of CCAFS in 2000 
 

 



 

 

Table B-1.  Projected Racial and Ethnic Composition of the Population at Varying Distances  
from CCAFS for 2001 and 2005 

100 km (62 mi) 20 km (12 mi) 10 km (6 mi)  
 
Population 1990 2001 2005 1990 2001 2005 1990 2001 2005 

Asian 26,298 44,444 50,229 572 967 1,093 6 10 11 

Black 191,118 246,543 263,743 1,940 2,502 2,667 101 131 140 

Native 
American 

5,982 7,179 7,538 305 365 384 47 57 59 

Hispanic 116,100 183,438 210,141 1,558 2,462 2,820 140 221 253 

Other Race 1,168 1,390 1,471 55 65 69 0 0 0 

White 1,448,678 1,608,033 1,651,493 44,136 48,991 50,315 2,492 2,767 2,841 

Minority 339,498 481,604 531,651 4,375 6,296 6,964 294 419 463 

Total 1,789,344 2,091,027 2,184,615 48,566 55,352 57,348 2,786 3,186 3,304 

Percent 
Minority 

19.0% 23.0% 24.3% 9.0% 11.4% 12.1% 10.6% 13.2% 14.0% 

Percent 
Low 
Income 

10.1% — — 8.3% — — 12.5% — — 
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Figure B-6.  Minority Populations Residing Within the  

Potentially Affected Area in 2000 
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Figure B-7.  Minority Population Residing Within 30 Kilometers (19 Miles) of 

CCAFS in 2000 
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APPENDIX C 
RESPONSES TO PUBLIC REVIEW COMMENTS 

The U.S. Environmental Protection Agency (EPA) published a Notice of Availability 
(NOA) for the Draft Environmental Impact (DEIS) for the Mars Exploration Rover–2003 
Project in the Federal Register on July 26, 2002 (67 FR 48894).  The DEIS was mailed 
by NASA to 79 potentially interested Federal, State and local agencies, organizations 
and individuals.  In addition, the DEIS was publicly available in electronic format from a 
NASA server on the Internet.  The public review and comment period closed on 
September 9, 2002.  A total of six comment letters were received: three from Federal 
agencies, one from the State of Florida (which consolidated the reviews of several State 
agencies), and two, via electronic mail, from individuals. 

This appendix provides specific responses to the comments received from the agencies 
and individuals listed in Table C-1.  Copies of each letter, including attachments, are 
presented in the following pages.  The relevant comments in each letter are marked and 
numbered for identification.  The comments received included “no comment”, requests 
to clarify specific points of discussion in the text, and an objection to the use of nuclear 
material in space.  NASA’s response to each identified comment is presented in 
Table C-2, which follows the letters. 

 

Table C-1.  Agencies and Individuals Providing Comments 

Commentor 
Number Organization 

Individual 
Presenting 
Comment 

1 U.S. Environmental Protection Agency Anne Norton Miller 
2 Federal Aviation Administration Patricia Grace Smith 
3 United States Air Force Angy Chambers 
4 State of Florida Sally B. Mann 
5 – Norma J. F. Harrison 
6 – Kev 
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Comment Letter #1: U.S. Environmental Protection Agency 

|– 1-1
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Comment Letter #2: Federal Aviation Administration 

|– 2-1

|– 2-2

|– 2-3

|– 2-3
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ENGINEERING REVIEW COMMENTS

 

1. DATE:

27-Aug-02 

2. Project:

Draft Environmental Impact Statement for the Mars Exploration Rover – 2003 Project

3. Office Symbol of
Reviewer:

45 CES/CEV

4. Name and Phone number of Reviewer

Multiple Reviewers

POC Angy Chambers

5. 6. 7.

ITEM
NUMBER

DRAWING OR
PARAGRAPH
NUMBER COMMENTS

1 Abstract,
Paragraph 3,
Page iii/iv

Suggest changing second to last sentence to read, “Expected
environmental effects would include short-term impacts to air
quality, vegetation, wildlife and stratospheric ozone.”

2 Page 2-10,
Payload

Processing

Although processing of the payload is discussed, a short
discussion on transportation of the payload over NASA and AF
lands should be included.

3 Page 2-16,
Section 2.3

What about the alternative of launching both rovers on one
Delta?

4 Page 3-17,
Section
3.1.6.3,

Paragraph 2

Suggest re-wording last sentence of paragraph. Although coastal
vervain is a state-listed species and is located on CCAFS/KSC,
there are other state-listed species located on both properties,
as well.

5 Page 3-19,
Paragraph 1

Removing the sentence that begins “Nighttime lighting near
nesting beaches can sometimes result..” This is not entirely
accurate. Nest site selection is most heavily influenced by
nonvisual cues. It is rare for a nest on CCAFS/KSC to be
deposited in the intertidal zone because of lighting. Replace
sentence with “Extensive research has demonstrated that
artificial lighting deters adult female turtles from emerging
from the water and nesting.”

6 Page 3-24,
Section
3.1.7.4,

Paragraph 2

Cape Canaveral Hospital is located closer to CCAFS/KSC than
Wuesthoff; therefore, wouldn’t this be another option?

7 Page 4-28,
Paragraph 4

Reword to state that hazardous waste generated in support of
this mission will be disposed under either Boeing’s or NASA’s
EPA identification number (depending on agreements between the
two organizations). The waste will not be disposed by the Air
Force.

8 Page 4-29,
Paragraph 2

What are the established standard practices mentioned here?

9 General Measures should be taken to safeguard the payload in case of
controlled burns or wildfires on KSC/CCAFS. A pro-active
vegetative fuel reduction and habitat restoration program takes
place on both KSC and CCAFS. It is recommended that proper
filtration systems be at hand to protect the payloads to prevent
impacts to these programs.

Comment Letter #3: United States Air Force 

|– 3-1

|– 3-2

|– 3-3

|– 3-4

|– 3-5

|– 3-6

|– 3-7

|– 3-8

|– 3-9
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Comment Letter #4: State of Florida 

|– 4-1
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Comment Letter #4 Attachment #1 
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Comment Letter #4 Attachment #2 
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Comment Letter #4 Attachment #3 
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Comment Letter #4 Attachment #4 
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Comment Letter #4 Attachment #5 
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Comment Letter #4 Attachment #6 
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Comment Letter #4 Attachment #7 
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Comment Letter #4 Attachment #8 
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Comment Letter #4 Attachment #9 
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Comment Letter #5: Norma J. F. Harrison 

|– 5-1
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Comment Letter #6: Kev 



  MER-2003 FEIS C-19

 
Comment Letter #6 Page #2 
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Comment Letter #6 Page #3 
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Table C-2. Responses to Comments 
Comment 
Number Response 

1-1 Thank you for your comments. 
2-1 The text in Section 2.1.3 Paragraph 2 has been modified.  Thank you for 

your comments. 
2-2 Restrictions for public distribution of launch dates and times do not apply 

to launches of NASA missions on expendable vehicles.  The quoted 
dates are the openings of the launch periods for the MER–A and 
MER–B missions, respectively, as stated in Sections 2.1.5.7 and 2.1.6. 

2-3 NASA cannot, at this time, commit to any decisions regarding continuing 
with the project or making other arrangements should one of the launch 
opportunities be missed for any reason.  A decision after a loss of a 
spacecraft would depend on the facts and circumstances regarding such 
a loss. 

2-4 Table 2-7, Calculated Individual Risk of Fatality by Various Causes in 
the United States, in Section 2.4.4.4 provides the requested information.  
In Section 4.1.5.2 the reader is referred to this table. 

3-1 The text in the noted paragraph on page iv has been modified.  Thank 
you for your comments. 

3-2 The text in Section 2.1.4 has been modified. 
3-3 A single Delta II would not have the necessary capability to 

simultaneously launch the combined mass of both MER spacecraft. 
3-4 The text in Section 3.1.6.3 Paragraph 2 has been modified. 
3-5 The text in the noted paragraph on page 3-19 has been modified. 
3-6 The text in Section 3.1.7.4 Paragraph 2 has been modified. 
3-7 The text in the noted paragraph on page 4-28 has been modified. 
3-8 The text in the noted paragraph on page 4-29 has been modified. 
3-9 If needed, charcoal filters can be installed in the air conditioning handler 

intakes during the entire duration of spacecraft processing activities at 
both the Payload Hazardous Servicing Facility (PHSF) and the launch 
pad.  Furthermore, if the spacecraft instruments are known to be 
particularly sensitive to smoke particles, the mission managers can 
request to become part of the approval process for scheduling controlled 
burns in the areas surrounding the PHSF and launch pad. 

4-1 Thank you for your comments. 
5-1 The heat generated by a radioisotope heater unit (RHU) comes from the 

natural decay of the encapsulated plutonium dioxide.  Such decay is 
neither fission nor fusion. 

6 The MER–2003 project is for peaceful scientific purposes. 



MER-2003 FEIS C-22

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 


