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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

NOTICE (97- )

National Environmental Policy Act; Earth Observing System Program
AGENCY: National Aeronautics and Space Administration (NASA).
ACTION: Finding of no significant impact.

SUMMARY: Pursuant to the National Environmental Policy Act of
1969, as amended (NEPA) (42 U.S.C. 4321, et g;g.), the Council on
Environmental Quality (CEQ) Regulatiqns for Impleﬁnnting the
Procedural Provisions of NEPA (40 CFR Parts 1500-1508), and NASA
policy and procedures (14 CFR Part 1216 Subpart 1216.3), NASA has
made a £inding of no significant impact (FONSI) with respect t$
the proposed Earth Observing System (EOS) Program, which would
involve a series of Earth orbiting spacecraft to be launched over
the time period -of 1998 through 2014 from Vandenberg Air Force
Baae.(VAFB), California.

DATE: Comments on the FONSI must be provided in writing to NASA
on or before (insert date 30 days from publication in the Faderal
Register).

ADDRESSES: Written comments should be addressed to Mr. Richard
T. Beck, Deputy Director (Resburces), Mission to Planet Earth
Office, Code 170, NASA/Goddard Space Flight Center, Greenbelt,

Maryland 20711. The Programmatic Environmental Asgessment (PEA)
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prepared foz the Eazth Observing 8ystem Program which aupports
this FONSI may bs reviewed at the following locations:

(a) NASA Headquarters, Librazy, Room 1320, 300 E Streat, 35V,
Washington, DC 20546. |

(b) VAFB, Technical Library, Building 7018, 806 13th Strest,
Vandenbazg AFB, CA 953437,

(¢} Jet Propulsion Laboratory, Visitors Lobby, Building 249,
4000 Oak é:ov. Drive, Fasadena, CA 51109 (818-354-35179).

{d) Spacspozt USA, Room 2001, John F. Kennedy Space Csnter,
Tlorida, 32099, Please call Lisa Fowler beforenand at 407-367-
2497 so that arrangements can bs made.

The PEA may also bes examined at the following NASA lecations by
contacting the pezrtinent freadom of Information Aot Office:

(@) ﬁhéh, Amas Reasarch Center, Moffett Field, CA 94035 (650~
604-4150).

(£) NASA, Dryden Flight Research Center, Edwards, CA 93523
(805-250~-3448) , | |

(g) NASA, Goddard Space Flight Center, Greenbelt, ND 20771
{301-206~0730) . |

(h) NASA, Johnson Space Centex, Houston, TX 77038 (281-463-
8612). .

(1) NASA, Langley Rasearch Center, Hampton, VAR 23665 (757-864~

2497).
(3} NASA, Lewis Research Center, 21000 Brookpark Rd, Sleveland,

OH 44135 (216-433-2222).







(k) NASR, Marshall Space Flight Center, Huntsville, AL 35812
(205-544-0031) .

(1) NASA, Stennis Space Center, MS 39529 (601-686~2164) .

A limited number of copies of the PEA are available by
contacting Mr. Richard T. Beck at the address or telephone number

indicated herein. .
FOR FURTHER INFORMATION CONTACT: Mr. Richard T. Beck, 301-286-

§613. |

SUPPLEMENTARY INFORMATION: NASA has reviewed the PEA prepared
for the EOS Program and has determined that it represents an
accurate and adequate analysis of the scope and level of
associated environmental impacts. The PEA is incorporated by
reference in this FONSI.

NASA is proposing to develop, build and launch a series of
investigative spacecraft designed to'ptovide global science data
from a low-altitude, Sun-synchrondus orbit over the time period
of 1998 through 2014 from VAFB,: California. EOS investigations
would study the atmosphere, oceans, biosphere, land surface, and
solid Earth systems. Spacecraft final assembly, propellant
loading and checkout of payload systems would be performed in
Payload Proce;sing Facilities at VAFB. The spacecraft would then
be transported to a Space Launch Complex at VAFB where it would
be integrated Qith the launch vehicle. Due to varying payload
weights and orbital requirements, Earth Observing Systeﬁ (EOS)

spacecraft would require different launch vehicles. The launch
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vehicle selected as an environmental “bounding csse” is the Delta

Iz 79258,
The EOS Flight and Science projects focus on defining the state

of the Earth eystem, understanding its basic processes, and
developing and applying predictive models of thome procaases.

All EOS instrument payloads ar¢ designed to measure physical
Earth ayster phanomena from whioh specific data products cln be
derived. This effort would consist of both focused, diactplinnxy
research centered around a specific data set and
interdisciplinazy research geared toward a broader exploration 'of
systemic !anctionl. Collecting data from the vantage point of
space would provide information about Earth’s land, atmosphere,
oceans, ice and biota'thnt is obtainable in no other way. 1In
concert with the global research community, the EOS Program would
speazhead the dcvolopmnnﬁ’ot actoﬁtitic knewledge rsquired to
support the complex national and international environmental
policy decisions that lie ahead.

Altexznatives to the proposed action that wers considered
ineluded those that: (1) utilize an alternate launch vehicle, (2)
utilize an alternate launch site, or (3) cancel the Earth
Observing System Program (the “no action” alternative). Fallure
to undertake the EOS Progzram would impede scientific progress
toward understanding the natural environment and its responss to

human activity and would cause more U.S. dependence on foreign

acquisition of thesa dasta. The zesultant loss of continuity in







Earth observation data acquisition could lead to not méeting
national priorities with respact to management of the
environmental global commons and may result in ineffective policy
decisions with respect to managing the global commons. Of the
launch vehicles-evaluated, U.S. launch vehicles proposed for
launch of EOS spacecrgft (specifically the Atlas IIAS, Delta Il
7925, Medium-Lite Expendable Launch Vehicles and the Pegasus) are
best suited for the EOS Program for the following :eaaons:‘(l)
the alternative launch vehicles examined are approximately equal
.in their potential impact to the environment, and these impacts
are not substantial; (2) U.S. launch vehicles proposed closely
match EOS performance requirements and allow for variatioms in
payload size and weight; and (3) selected launch vehicles coat
the same or less than the examined alternatives and are similar
"in terms of reliability. Of the launch sités evaluated, VAFB is
best suited for the EOS Program for the.following reasons: (1)
the majority of EOS spacecraft would be launched to polar orbits,
which require an orbital inclination greater than the maximﬁm

" allowable inclination for Cape Canaveral Alr Station launches;
and (2) available information in the detall necessary to make a
judgment as to environmental impact and differences in philosophy
with regard to overflight of land for acceptable launch

trajectory and debris risk is unavailable for foreign launch

sitas.
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Expected impacts to the human environment assoclated with the
p:oqz‘m sre bounded by and arise almost entirely from the normal
launeh.ot the Delta II 7925, Air emissions Zrom the exhaust
produced by.thc solid propellant graphite epoxy motors and liquid
fizst stage primarily include carbon monoxide, hydrochleric acld,
aluminum oxide in soluble and insocluble forms, carbon dioxide,
and deluge water mixed with propellant by-products., Alz impacts
would be short~term and not aubntaneial{ Short-term water
quality and noisa impacts, as well as short-term effects on
plante, and animals, uqulg oéeu:'only in the vicinity of the
launch complex. There would be no impact on threatened or
endangered species or critical habitat, cultural zesouzces,
wetlands or flcodplaina. The EOS Program would follew the NABA
guidelines xegarding orbital debris and miﬁtnizinq the riok of
uncontrolled reentry into the Eaxrth’s atmosphers. Ac&idont
scenarios have also been addressed. None of the EOS Program
missions will have :adion:tivo.m;torials aboard the spacecraft,
oxcopt.to: the possibility of minuto Qunncitiea on certain
missions for inatrumentation éu:pales. Consequently, no advarae
impacts from radioactive substances are anticipated. No othar
individual or cumulative impacta of environmental concern have
been identified. |
. The level and acope of envi:onmantnl impacte associated with

the launch of EOS lpacoc:att'a:a well within the envelgpe of

impacts that have besn addressed in previous FONSI’s concerning







other launch vehicles and spacecraft. EOS spacecraft would not
increase launch rates nor utilize launch systems beyond the scope
of approved programs at VAFB. No EOS-specific processing or
launch activities have been identified that would require new
permits and/or mitigation‘measures beyond those currently in
place or in coordination at VAFB. No aignificant new .
circumataﬁces or information relevant to environmental concerns
associated with the launch vehicle have been identified which
wguld.attedt the earlier findings. As specific apacecraft and
vmisaiona are fully defined, they will be reviewed in light of the
PEA. If anQ £all outside of the scope of the PEA, further NEPA
review will be conducted, as necessary. |

on the basis of the EOS PEA, NASA has determined that the
environmental impacts associated with the program would not
individually or cumulatively have a significant impact on the
quality of the human environment. NASA will take no £inal action

prior to the expiration of the 50-day comment period.

37 pnd

William F. Townsend

Acting Associate Administrator for

Mission to Planet Earth

——
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Ambient Air Quality Standards
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Advanced Earth Observing Satellite
Atmospheric Infrared Sounder
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Oxides of Aluminum

Moming (Spacecraft Series)

Advanced Microwave Sounding Unit

Air Pollution Control District
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Advanced Solid Rocket Motor

Advanced Spaceborne Thermal Emission/Reflection Radiometer
Biological Opinion

Celsius

Clean Air Act

California Ambient Air Quality Standard
Calcium Carbonate

Consolidation and Accumulation Point
California Air Resources Board

Cape Canaveral Air Station

Caiifornia Code (of) Regulations

California Commercial Spaceport

California Department of Fish and Game
Cation Exchange Capacity

Council on Environmental Quality .

California Environmental Quality Act ‘
Comprehensive Environmental Response Compensation Liability Act
Clouds and Earth’s Radiant Energy System
Construction Engineering Research Laboratory
Civil Engineering Squadron

California Endangered Species Act
Chilorofiuorocarbons

Chemistry (Spacecraft Series)

Chemistry International Instrument
Community Noise Equivalent Levels
California Native Plant Society

Carbon Monoxide

Carbon Dioxide :

EOS Ocean Color Instrument
Capillary-Pumped Heat Transport System
Canadian Space Agency

Command Safety Destruct

Chemistry and Special Flights Series
California Space Launch Complex

Coastal Zone Management Act

Distributed Active Archive Centers

Defense Advanced Research Projects Agency
Direct Access System

decibel

A-weighted decibel

Dichlorodiphenyl| Trichloroethane

viii



DEIS
DEPs
DFA -
DOT
DRMO
DTSC

ECS

EED
EIRP
EIS
ELVs
EOS
EOSDIS
EOSP
EPA
ERT

ESBM
ESSB
ESSC

FFDP
FIP
FMEA
FONS|
FOO
FOS
FSDP

g
GCDIS
GDSS
GEMs
GHe
GLAS
GN;
GOP
GSE
GSFC
HAPS
HWCL
H" and Ha
H0

HCl
HCT
HFCs
HGA
HgCdTe
HIRDLS
HMCF
HSF
HTPB
Hz

FINAL PROGRAMMATIC ENVIRONMENTAL ASSESSMENT

Draft Environmental Impact Statement
Directed Energy Plans
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Department of Transportation

Defense Reutilization and Marketing Office
Department of Toxic Substances Control
Environmental Assessment

Earth Observing System Data Information System Core System
EROS Data Center
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Orbital inclination
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IELV Intermediate Expendable Launch Vehicle

IPA Isopropyl Alcohol

IPF Integrated Processing Facility

ISPs Intended Support Plans

JPL Jet Propulsion Laboratory

K degrees Kelvin

kg kilogram

km kilometer

KSC Kennedy Space Center

kton kiloton

L Liter
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LaRC Langley Research Center
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Ibs pounds
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LOx Liquid Oxygen
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mg milligram
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MLS Microwave Limb Sounder
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MSFC NASA Marshal Space Flight Center
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MT Metric Ton

MTPE Mission to Planet Earth
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NA Not Applicable
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NAS National Academy of Sciences
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NASDA National Space Development Agency of Japan
NCS Nutation Control System
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EXECUTIVE SUMMARY

PROPOSED ACTION

This Environmental Assessment (EA) addresses the proposed action to develop,
build and launch a series of investigative spacecraft over the time period of 1998 through 2014
from Vandenberg Air Force Base (VAFB), California. Spacecraft final assembly, propeliant
loading and checkout of payload systems would be performed in Payload Processing Facilities
(PPFs) at VAFB. The spacecraft would then be transported to a Space Launch Complex (SLC)
at VAFB where it wouid be integrated with the launch vehicle.

Due to varying payload weights and orbital requirements, Earth Observing System
(EOS) spacecraft will require different launch vehicles. The launch vehicle selected as an en-
vironmenta! ‘bounding case’' is the Delta Il 7925. The Delta Il 7925 consists of a liquid
bipropellant main engine, a liquid bipropellant second stage engine, and nine Graphite Epoxy
Motor (GEM) strap-on solid rockets. Mating of the spacecraft with the launch vehicle, systems
integration, liquid propellant servicing and ordnance installation would be completed at the
launch complex.

Space Launch Complexes 2W and 3E at VAFB in California are considered the
preferred launch sites for the EOS AM, PM, and CHEM projects, which plan on using an Atlas
IAS (AM-1 only) and Delta |l launch vehicles prior to 2003. All other EOS projects (later AM,
PM and CHEM projects, ALTs, and FOOs) call for the use of Med-Lite class launch vehicles or
Small Expendable Launch Vehicles (SELVs), with the California Space Launch Complex
(CSLC) and SLC-6 as the préeferred launch site. The choice of VAFB SLCs and the CSLC is
driven by payload size and the ability of specific sites to accommodate specific vehicles.

PURPOSE AND NEED FOR THE ACTION

EOS investigations would study the atmosphere, oceans, biosphere, land surface,
and solid Carth systems. Of particular interest would be the flow of energy and cycling of wa-
ter and other biogeochemicals through the Earth system. The EOS Flight and Science projects
focus on defining the state of the Earth system, understanding its basic processes, and devel-
oping and applying predictive models of those processes. All EOS instrument payloads are
designed to measure physical Earth system phenomena from which specific data products can
be derived.

The overall need of the Mission to Planet Earth (MTPE) EOS Program is to under-
stand the total Earth system and the effects of natural and human-induced changes on the
global environment. To preserve and improve the Earth's environment for future generations,
policies and decisions must be based on sound scientific understanding. Collecting data from
the vantage point of space provides information about Earth’s land, atmosphere, oceans, ice,
and biota that is obtainable in no other way. In concert with the global research community,
the EOS Program would lead the development of scientific knowledge required to support na-
tional and international environmental policy decisions.

. The Earth Observing System (EOS) is the centerpiece of NASA’s Mission to Planet
Earth (MTPE) Program and is needed to establish the foundation for an innovative, compre-
hensive approach to global environmental monitoring and climate prediction. The need to
monitor and manage Earth’s large-scale biosystems is increasingly important as human activi-
ties have a widening impact on global change. EOS would better allow national environmental
analysis and protection policy to be grounded in scientific fact.
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ALTERNATIVES CONSIDERED

Alternatives to the proposed action that were considered included those that: 1)
utilize an alternate launch site, 2) utilize an alternate launch vehicle, or 3) cancel the Earth
Observing System Program (the “no-action” alternative).

Alternate Launch Sites

Cape Canaveral Air Station, a potential alternative launch site considered for
launching EOS spacecraft on Delta I1 7925 and Atlas IIAS rockets, has been eliminated from
further study due to EOS orbital inclination requirements. The majority of EOS spacecraft
would be launched to polar orbits, which reguire an orbital inclination greater than 51°, the
maximum allowable inclination for CCAS launches. Orbital inclinations in excess of 90° are
necessary for EOS spacecraft and introduce the potential for overflight of populated areas if
launched from CCAS. This risk is expected to far exceed any cumulative effects expected at
VAFB due to EOS launch impacts. .

The potential use of foreign launch sites was considered by the EOS Program,
since the program defines collaboration with several foreign counterparts. However, available
information in the detail that would be necessary to make a judgment with respect to (1) envi-
ronmental impact; and (2) differences in philosophy with regard to overflight of land for
acceptable launch trajectory and debris risk are unavailable.

Alternate Launch Vehicles

. Of the launch vehicles examined, U.S. Launch Vehicles proposed for launch of
EOS spacecraft; the Atlas IIAS, Delta Il 7925, Medium-Lite Expendable Launch Vehicles
(MLELVs) and the Pegasus are best suited for the EOS Program, for the following reasons:

o Of the alternative launch vehicles examined, all were approximately equal in their potential
impact to the environment. o

e The US. launch vehicles proposed closely match EQS parfarmance raquirements and al-
low for variations in payload size and weight.’

» Selected launch vehicles cost the same or less than the examined alternatives and are
similar in terms of reliability.

No-Action Alternative

The No-Action alternative would mean the EOS Program would not be undertaken
and the immediate local (i.e., launch site) impacts would be minimized.

The No-Action alternative would impede scientific progress toward understanding
the natural environment and its response to human activity, and would cause more U.S. de-
pendence on foreign acquisition of these data. The resultant loss of continuity in Earth
observation data acquisition would lead to not meeting national priorities with respect to man-
agement of the environmental global commons and may result in ineffective policy decisions
with respect to managing the global commons.

SUMMARY OF ENVIRONMENTAL IMPACTS

Environmental Assessments (EAsi have been completed and Findings of No Sig-
nificant Impact (FONSIs) issued for launch vehicles proposed for use by EOS at Vandenberg
Air Force Base (VAFB).' The Earth Observing System Program wouid not increase launch

' [SLC2W 1931), [FONSIa 1991), [SLCBa 1995), [FONSI 1995], [ATLAS 1991) [FONSIc 1991] and [FONS1a 1993)
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rates nor utilize launch systems beyond the scope of approved programs at VAFB. No EOS-
specific processing or launch activities have been identified that would require permits and/or
mitigation measures beyond those currently in place or in coordination at VAFB Payload Proc-
essing Facilities (PPFs) and Space Launch Complexes (SLCs). Any monitoring and/or
mitigation would be provided for EOS by previously approved programs or programs in coordi-
nation at VAFB. [JO 1996]

Air Quality

Primary constituents of exhaust from solid-fueled rocket motors are hydrogen chlo-
ride (HCI), carbon dioxide (CO;), carbon monoxide (CO), and oxides of aluminum (Al.Oa).
Exhaust products are expected to be dissipated before reaching sensitive human, flora or
fauna receptors. Since launches would generally be directed southerly and since the predomi-
nant wind directions are from the north, there is expected to be no impact to communities and
populated areas of western Santa Barbara County.

Operations at the payload processing facility, would include loading of propellants
(hydrazine and nitrogen tetroxide). Emissions from loading processes would be controlled by
“means of scrubbers or closed loop propellant transfer operations. When compared to a Na-
tional Academy of Sciences Committee on Toxicology Report, Occupational Safety and Health
Administration (OSHA) Standards, and several state regulated acceptable ambient limits, the
maximum predicted hydrazine emissions are below each standard or regulation. Maximum
predicted nitrogen oxides emissions are below the State of California standard (for nitrogen
dioxide) and OSHA standard (for nitrogen dioxide and nitrogen tetroxide).

Ground operations would temporarily increase emissions from electrical power
generators and vehicle traffic. These increases are not expected to have adverse impacts to
air quality..Previous estimates predicted that during operation of the Spaceport, approximately
10 personnel would work at the facility. Assuming all of these personnel drive their own vehi-
cles, approximately 20 additional vehicle trips would be generated during operation of the
facility. This represents approximately one percent of traffic using a single entrance to
Vandenberg Air Force Base (VAFB) on a daily basis, which is not considered to be of concern
[PPF 1993). During EOS satellite processing, there would be a maximum of 80 to 100 vehicle
trips, representing a four to five percent increase at a single gate on a daily basis. This in-
crease would last approximately four months and is not expected to be of concern.

In summary, the total direct and indirect emissions from the Proposed Action do
not exceed the Federal de minimis conformity threshold for the criteria nonattainment pollut-
ants (ozone precursors). Additionally, total emissions for each nonattainment pollutant (ozone
precursors) are less than 10 percent of the Santa Barbara County Air Pollution Control Districts
(SBCAPCDs) 1990 Base Year Annual Emission Inventory. Therefore, this Proposed Action is
considered de minimis and not regionally significant.

Water Quality

The nearest bodies of surface water are beyond the range of expected impacts.
Moreover, the high acid neutralization characteristics of the local drainages would counteract
any acidic deposition from the rocket launches [SLC6 1994]. In the event that rain water ab-
sorbs HCI which might then be deposited on the ground, this natural buffering capacity of the
streams would result in negligible or no change in water quality [SLC6a 1995].

Local and regionai water resources wouid not be affected since there wouid be no
ground water withdrawals. Water utility piping would be used to meet miscellaneous onsite
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needs. As a result there would be no related impacts to the ground water, surface water or
wastewater processing systems [SLC6 1994).

Ocean Environment [DELTA 1994]

In a normal launch, the first and second stages and the Solid Rocket Motors
(SRMs) would impact the ocean. The trajectories of spent stages and SRMs would be pro-
grammed to impact a safe distance from any U.S. coastal area or other land mass. Toxic
concentrations of metals would not be likely to occur due to the slow rate of corrosion in the
deep ocean environment and the large quantity of water available for dilution.

Along with the spent stages would be relatively small amounts of propellant. Con-
centrations in excess of the maximum allowable concentration of these compounds for marine
organisms would be limited to the immediate vicinity of the spent stage. No substantial impact
would be expected from the reentry and ocean impact of spent stages, due to the small
amount of residual propellants and the large volume of water available for dilution.

Hazardous Waste

Hazardous and solid waste management will comply with applicable Federal, State,
and local base regulations. Hazardous waste routinely generated by the base include oils,
paints, thinners, solvents, and other regulated materials, including radioactive wastes. A Haz-
ardous Waste Management Plan has been developed and implemented to ensure compliance
with Resource Conservation and Recovery Act (RCRA) requirements. In addition to the Haz-
ardous Waste Management Plan, the base has also developed a Hazardous Waste Source
Reduction Compliance Plan to provide information and procedures to reduce and minimize the
generation of hazardous wastes on the base [PPF 1993). The potential for an accidental re-
lease of liquid propellants will be minimized by strict adherence to all applicable safety
procedures. All spills will be managed in accordance with the VAFB Spill Response Plan. First
stage propellants, RP-1 and liquid oxygen, will be stored in tanks near the launch pad within
cement containment basins designed to retain 110 percent of the storage tank volumes. Be-
fore each launch, a Toxic Hazard Corridor forecast is prepared by the United States Air Force
(USAF) duty forecaster to assure safe launch conditions.

Noise Poliution

Peak launch noises for all potential EOS launch vehicles are experienced for a
very brief time and are not expected to exceed Environmental Protection Agency (EPA) or
OSHA requirements and recommendations.

VAFB has previously consulted with the National Marine Fisheries Service (NMFS)
and is obtaining a permit addressing unavoidable disturbance to pinnipeds that may result from
rocket launches. A program of monitoring and reporting noise levels and responses of the
harbor seals at various haulout areas on VAFB would be conducted for each launch operation.
if the results from the monitoring reveal that the effect of the launch noise on harbor seals is
more than incidental harassment, NMFS would be immediately notified, and consultation would
be requested. Currently no EOS-specific launch activities have been identified that would re-
quire permits beyond the baseline permits already necessary.

lonizing and Nonionizing Radiation

Radioactive thorium fluoride is used in combination with yttrium oxide and germa-
nium metal to provide an optical coating for the MODIS and MOPITT Instruments lens. The
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total amount of this material used is less than 0.2 grams (2.18 x 10°® Curies) per each instru-
ment. Although there is no anticipated mechanism for dispersion, a dose calculation was
completed using very conservative (protective of resources) assumptions. This dose would be
received over 50 years and amounts to 0.0072 mrem per year, a fraction of natural background
radiation doses when populations in the proximity are considered. This dose is much less than
that allowed for occupational exposures and within the range considered de minimis for radia-
tion exposures. It is considered insignificant, and not a health concern.

The EOS AM-1 Spacecraft would carry three types of transmitters, a KU-Band High
Gain for general data flow, an X-Band used for direct access by special user organizations and
three S-Band transmitters for communication with the satellite (only two of the S-Band trans-
mitters are used at any given time). With proper safeguard against electrical shock, there is
no human health and safety hazard expected from radio frequency radiation by the launch ve-
hicle/spacecraft.

Threatened and Endangered Species

Any action that may affect Federally listed species or their critical habitats requires
consultation with the U.S. Fish and Wildlife Service (USFWS) and/or the National Marine
Fisheries Service (NMFS) under Section 7 of the Endangered Species Act of 1973 (as
amended). The USFWS and NMFS have previously reviewed those actions which would be
associated with the launch of EOS proposed launch vehicles from VAFB and has determined
that the continued existence of the covered species would not be in jeopardy provided mitiga-
tion measures were implemented. Currently no EOS-specific processing or launch activities
have been identified that would require permits and/or mitigation measures beyond the base-
line permits and mitigation measures already necessary or in coordination for Spaceport and
SLC-2 operations. Any monitoring and/or mitigation wouid be provided for EOS by previously
approved programs or programs in coordination at VAFB. Furthermore, the 1998 launch date
would allow EOS to be covered by a base-wide, programmatic permit currently in coordination
for all of VAFB. [JO 1996]

Biotic Resources

The EOS Program would not be expected to substantially impact VAFB terrestrial
or aquatic biota. Launch noise is of short duration and is not expected to substantially affect
wildlife. Wildlife could experience brief exposure to launch generated exhaust particles, but
would not be expected to experience any substantial impact. Aquatic biota would not be ex-
pected to experience any adverse impact, because of the high buffering capacity of the
surrounding surface waters.

Land Resources

The near-field effects of launches at VAFB are expected to be minimal or nonex-
istent. This is consistent with monitoring associated with Space Shuttie launches at Cape
Canaveral, Florida. Although the Space Shuttle is much larger than the rockets currently con-
sidered for launch from VAFB, and uses deluge waters during its launch, the total near-field
area of impact after 43 launches of the Space Shuttle was only 119 hectares (294 acres).
Soils at Cape Canaveral are more susceptible to acidic deposition than those at VAFB [SLC6a
1995). However, despite additions of significant amounts of acidic deposition from 43 wet
launches over a ten year period, the affected soils showed no decrease in buffering capacity
[SLC6a 1995].
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Archeological and Historic Resources

Since no surface or subsurface areas will be disturbed, no significant archeologi-
cal, historic, or cultural sites are expected to be affected by launching EOS spacecraft from
VAFB.

Socioeconomics

The EOS Program is not expected to have a substantial impact on the local econ-
omy, since no additional permanent personnel would be expected beyond the current VAFB
staff.

CONCLUSION

The AM-1 spacecraft is expected to be representative of all EQS spacecraft in
terms of failure modes, hazardous materials and potential impacts. Specific designs are not
available now for all instruments but the AM suite of instruments and those reviewed from

- other missions indicate that the materials used and therefore the hazards anticipated from
them would be similar and benign. The components utilized in the instruments and spacecraft
are materials normally encountered in the space industry and present no unique or unaccept-
able environmental impacts. :

Potential impacts from construction of new facilities required by the EOS Program
have been covered in separate environmental assessments and are referenced where appro-
priate throughout this EA. There do not appear to be any significant impacts associated with
either planned Distributed Active Archive Centers (DAACs) modifications or new construction
for EOS Program-DAACs. All new facilities either have had an EA and FONSI issued or will
have appropriate NEPA documentation in place prior to modification or construction.

The detailed analyses performed in this environmental assessment bound the an-
ticipated potential impacts for the EOS Program. There is no indication that the expected
impacts will be greater than those normally encountered in the general space program nor the
specific launch programs at VAFB. In conclusion, the EOS Program environmental impacts
fall well within the range of previously defined, but not judged significant, impacts for other
authorized and approved programs.
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1. CHAPTER ONE
PURPOSE AND NEED

GENERAL

The National Aeronautics and Space Administration (NASA) has prepared this En-
vironmental Assessment (EA) for the proposed Earth Observing System (EOS) Program to
comply with the National Environmental Policy Act of 1969, as amended (NEPA) (42 U.S.C.
4321 et seq.), the Council on Environmental Quality (CEQ) Regulations for Implementing the
Procedural Provisions of NEPA (40 CFR Parts 1500-1508), and NASA policy and procedures
(14 CFR Part 1216). The EA's objective is to provide decision makers with sufficient informa-
tion and analysis to determine whether proceeding ‘with the proposed action requires an
Environmental Impact Statement (EIS) or a Finding of No Significant impact (FONSI) to be
prepared. Topics discussed include program objectives, potential environmental impacts, and
alternatives to the proposed action.

The planned Earth Observing System is the centerpiece of NASA's Mission to
Planet Earth (MTPE) Program. Mission to Planet Earth would consist of EOS, the EOS Data
information System (EOSDIS), Earthprobe satellites, additional payloads flown on the Space
Shuttle, specialized aircraft and balloons, and a focused investigation program that provides
the scientific understanding necessary to accomplish MTPE's goals and objectives. MTPE
comprises NASA’s contribution to the U.S. Global Change Research Program (USGCRP),
whose goal is to establish a scientific basis and understanding for national and international
policy making related to natural and human-induced changes in the giobal Earth system.

EOS investigations would study the atmosphere, oceans, biosphere, land surface,
and solid Earth systems. Of particular interest will be the flow of energy and cycling of water
_and other biogeochemicals through the Earth system. The program -is considering launching a
series of investigative spacecraft on expendable launch vehicles over the time period of 1998
through 2014 (see Mission Profile, p. 2-6, Figure 2-3). Potential effects considered in this
document include, but are not limited to impacts upon air quality, water quality, the local land
area,-health and safety, biotic resources, socioeconomics, wetlands, and historical sites. The
EOS Program was proposed by the President of the United States and approved by Congress
as a new start in 1990 for fiscal year 1994. '

1.1 PURPOSE OF THE PROPOSED ACTION [PLAN 1995]

The Earth System Sciences Committee (ESSC), in its report issued in May 1986,
stated that the purpose of Earth system science is “To obtain a scientific understanding of the
entire Earth system on a global scale by describing how its component parts and their interac-
tions have evolved, how they function, and how they may be expected to continue to evolve on
all time scales.” The report also identified the following challenge to Earth system science:
“To develop the capability to predict those changes that will occur in the next 10 to 100 years,
both naturally and in response to human activity.” The scientific purpose of the program is to
obtain an understanding of the Earth and how it may evolve, and to predict those evolutions;
specifically: .

e To launch a series of spacecraft which would orbit the Earth, thereby allowing the devel-
opment and operation of an integrated, scientific, Earth Observing System emphasizing
climate change;

e To acquire and assemble a global database of remote sensing measurements from space
over a decade or more that would enable multidisciplinary study of the Earth’s critical, life-
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enabling, interrelated processes involving the atmosphere, oceans, land surface, and polar
regions, and the dynamic and energetic interactions among them;

e To develop a comprehensive data and information system, including a data processing,
storage, and retrieval system, that serves the needs of scientists performing definitive and
conclusive studies of Earth system attributes, and to make MTPE data and information pub-
licly available; and

e To advance our scientific understanding of the Earth and to provide a sound scientific ba-
sis for policy decision makers. [PLAN 1995)

The EOS Program’s space-based network of advanced science platforms and
ground-based network of data processing centers, designed to collect data for extended peri-
ods of time due to the long time constants associated with the changing Earth system, would
allow scientists to fulfill these objectives. The result would be a comprehensive improvement
in our knowledge of the components of the Earth system, the interactions between them,
and how the system as a whole is changing.

1.2 NEED FOR THE PROPOSED ACTION [PLAN 1995]

The overall need of the Mission to Planet Earth (MTPE) EOS Program is to under-
stand the total Earth system and the effects of natural and human-induced changes on the
giobal environment. To preserve and improve the Earth's environment for future generations,
policies and decisions must be based on strong scientific understanding. In concert with the
global research community, the EOS Program would lead the development of scientific knowl-
edge required to support the complex national and international environmental policy decisions
that lie ahead. The MTPE Earth Observing System is needed to establish the foundation for
an innovative, comprehensive approach to global environmental monitoring and climate pre-
diction. .

The need to monitor and manage Earth’s large-scale biosystems is increasingly
important as human activities have a widening impact on global change. The immediate future
presents issues such as need for sustainable agriculture and fisheries and forestry manage-
ment. Longer term considerations include air pollution impacts on Earth’s regional forests,
erosion, and watershed maintenance and, ultimately, the functioning of forests and photo-
plankton in balancing atmospheric gases. Higher resolution, multi-spectral satellite data will
place an enormous demand on information and communications systems and the related abil-
ity to store, access, and display the raw data. Interpretation of this data will place
unprecedented demands on technologies for acquiring and integrating ground truth data. Cou-
pling ground truth data and pattern recognition will be necessary for meaningful monitoring,
science, and management. The EOS Program would uniquely integrate these concepts, while
contributing to improved environmental quality by supporting the development of a scientific
basis for ecosystem management. This scientific basis was identified by the Office of Science
and Technology Policy (OSTP) in the National Critical Technologies Report of March 1995 as
a priority for the national environmental research and development critical technologies list.
[NCTR 1995]

The 1993 Climate Change Action Plan calls for measurements, policy analyses,
and decisions to be made based on scientific data. EOS would allow national environmental
analysis and protection policy to be better grounded in scientific fact. Without EOS, U.S. de-
pendence on foreign acquisition of these data will increase. In many cases, the collaborations
on an international basis have been fruitful and cost effective. However, those collaborations
are dependent on each particular country having a significant contribution to make to the pro-
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EOS investigators and programs would represent a significant contribution to the
emergence of Earth system science as a field of scientific endeavor. This relatively young
discipline incorporates elements of the atmospheric, oceanic, hydrological, ecological, and
solid Earth sciences, but integrates them in a way that addresses the full range of couplings in
the Earth system.

Resulting data, information, and scientific understanding must be provided to all
classes of users, including but not limited to the Earth science community. Policy makers, en-
vironmental decision-makers and resource managers, industrial planners, social scientists and
the general academic community, educators, and interested individuals must have effective
access to Earth science data and ideas so that difficult decisions about managing the global
environment can be made on an informed basis. Training of future generations of Earth scien-
tists, fully representing the diversity of the United States, could be inspired and facilitated by
the data and ideas developed by the EOS. The program contri