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Abstract: This FEIS has been prepared in accordance with the National Environmental Policy Act
to analyze the potential environmental consequences of the Proposed Action and the No-Action
Alternative. The Proposed Action is the development, deployment, and operation of EELV
systems. EELV systems would replace current Atlas IIA, Delta Il, and Titan IVB launch systems
and are intended to meet the requirements of the U.S. government National Executable Mission
Model (NMM), both medium and heavy lift, at a lower launch cost than the present expendable
launch systems. The proposed launch locations for the program are Cape Canaveral Air Station
(AS), Brevard County, Florida, and Vandenberg Air Force Base (AFB), Santa Barbara County,
California. Under the Proposed Action, three concepts were examined. Concepts A and B depict
each of the two EELV contractor concepts. The number of launches analyzed for each of these
concepts includes the government NMM, plus 16 commercial launches per year. Under Concept
A/B, there is no distinction between government and commercial flights. For the analysis, each
contractor is assumed to launch 50 percent of the combined total of EELV flights.

The No-Action Alternative would be a decision not to proceed with the EELV program. The Atlas
llA, Delta Il, and Titan IVB launch vehicles would support space launches to meet the
requirements of the NMM.

The FEIS includes analyses of potential impacts to local community (employment and
population), land use and aesthetics, transportation, utilities, hazardous materials and hazardous
waste management, health and safety, geology and soils, water resources, air quality (upper and
lower atmosphere), noise, orbital debris, biological resources, cultural resources, and
environmental justice.

Under the Proposed Action, the number of direct and indirect jobs, and population associated
with launch activities at both installations, would increase temporarily. Thereafter, employment
and population associated with launch activities would decline as the requirement for jobs
associated with current launch programs is phased out. No impacts to land use, utility systems,
or transportation networks are anticipated. Although quantities of hazardous materials utilized
and hazardous waste generated may increase under the Proposed Action (due to the addition of
commercial launches) over No-Action Alternative levels, both installations have appropriate
management procedures in place in compliance with applicable regulations; therefore, no impacts
are expected. No Class | ozone-depleting substances (ODSs) would be utilized under the
Proposed Action; the use of Class Il ODSs would be minimized or eliminated. Proposed Action
construction activities at both installations would be coordinated with installation personnel to
minimize impacts to remediation activities and the EELV program schedule. At both installations,
procedures are in place to respond to launch-related failures. Using procedures established for



existing launch systems, risks to installation personnel and the general public have been
minimized to acceptable levels during normal and aborted launches, in accordance with Eastern
and Western Range 127-1, Range Safety Requirements.

Appropriate erosion control measures (proper construction practices and compliance with permit
requirements) would be implemented to reduce the potential for impacts to soils, geology, and
water resources. A Storm Water Pollution Prevention Plan would be required at both
installations. Under both concepts, water would be recycled after launch or disposed of in
accordance with applicable requirements. Under Concepts B and A/B (for some commercial
launches), as well as the No-Action Alternative, effects from deposition of hydrochloric acid (HCI)
and aluminum oxide are expected to be minimal.

During construction activities, there would be a short-term, temporary increase of local
concentrations of criteria pollutants. Peak launch year emissions would not be sufficient to
jeopardize the attainment status for criteria pollutants at either installation. EELV systems would
have lower emissions per launch than No-Action Alternative systems, and no adverse impacts
are anticipated. Because Vandenberg AFB is within an area designated by the U.S.
Environmental Protection Agency as in severe nonattainment for ozone, EELV activities must
comply with Clean Air Act requirements mandating that federal actions comply with the applicable
State Implementation Plan (SIP) to achieve attainment. In addition to releases of ozone in the
lower atmosphere impacting the SIP, impacts in the stratosphere were studied. Under Concept
A, launches would produce no estimated emissions of ODSs, and therefore would not contribute
to any degradation of the stratospheric ozone layer. For some Concept B and A/B commercial
launches and for some No-Action Alternative launches involving use of solid rocket motors,
alumina particulates and chlorine compounds would be emitted into the stratosphere; however,
these amounts would be minimal, and no adverse impacts are expected. Launch and sonic
boom noise would be short-term and temporary, and no impacts to structures or humans are
anticipated. A small, incremental contribution to the existing orbital debris population could occur
under the Proposed Action and the No-Action Alternative; however, all EELV program vehicles
would be designed to minimize orbital debris.

At both installations, impacts to vegetation and wildlife would be minimal. At Vandenberg AFB,
short-term impacts could occur to wildlife exposed to sonic booms; launches require a marine
mammal take permit from the National Marine Fisheries Service; permit requirements may
include monitoring during launches. Wetland areas that could be affected by Proposed Action
construction activities under Concept A would be mitigated in accordance with permit
requirements. Under Concept B, dredging activities at the South Vandenberg AFB Boat Dock
area would require a permit and could temporarily affect sea otters, harbor seals, and brown
pelicans. Construction associated with the Proposed Action at Cape Canaveral AS would not
affect any National Register of Historic Places (National Register)-listed or -eligible prehistoric or
historic archaeological sites, or archaeologically sensitive areas. No traditional resources have
been identified in the Area of Potential Effect (APE) at either installation. Under Concept B, one
facility that would require modification (Hangar C) may possess historical significance; a
determination is pending. Mitigations, if required, would be developed in consultation with the
Florida State Historic Preservation Officer. Construction associated with Concept B at
Vandenberg AFB would occur at Space Launch Complex-6, which is an archaeologically
sensitive area. Ground-disturbing activities would require archaeological and Native American
monitoring. Because no construction or facility modifications are proposed under the No-Action
Alternative, there would be no effects to historic properties. Activities associated with the
Proposed Action and the No-Action Alternative would not cause disproportionately high and
adverse impacts to low-income and minority populations.



SUMMARY

PURPOSE OF AND NEED FOR ACTION

The primary requirement of the Evolved Expendable Launch Vehicle (EELV)
program is to provide the capability for lifting medium (2,500 to 17,000
pounds) and heavy (13,500 to 41,000 pounds) payloads to orbit according to
the National Executable Mission Model (NMM) for government space launches
at lower recurring costs than those of current expendable systems. The
EELV would replace current Atlas IlIA, Delta Il, and Titan IVB launch vehicles
meeting the NMM. The EELV would be DoD’s source of expendable medium
and heavy spacelift transportation to orbit through 2020. EELV systems
would provide capabilities to launch unmanned DoD, National Aeronautics
and Space Administration (NASA), and other payloads to orbit.

The Air Force has prepared this environmental impact statement (EIS) to
provide information on the potential impacts resulting from the development
and operation of EELV systems. Because commercial launches are included
in the Proposed Action, the Federal Aviation Administration (FAA) is serving
as a cooperating agency in the preparation of this EIS.

ALTERNATIVES INCLUDING THE PROPOSED ACTION

Proposed Action. The Air Force is considering participation in the continued
development and deployment of EELV systems. These systems would be
unmanned, expendable space launch systems evolved from existing systems.
The EELV family of vehicles would consist of medium launch vehicles (MLVs)
and heavy launch vehicles (HLVSs).

Cape Canaveral Air Station (AS), Florida, and Vandenberg Air Force Base
(AFB), California, are the only locations within the United States that currently
provide space launch capabilities to support the EELV program. Both the
MLV and HLV would be designed so that all launch vehicle configurations
could be launched from both locations.

As a result of the Air Force implementation of EELV, one or more contractors
may use EELV systems to launch commercial payloads. The proposed
government and commercial launch activities for both contractors are
discussed herein and their impacts analyzed.

The government portion of the EIS mission model is based on the Air Force
Space Command (AFSPC) NMM. Information included in the AFSPC NMM for
both the east and west coasts includes vehicle types and proposed payload.
The commercial portion of the mission model used in this EIS was created
using commercial forecasts from the AFSPC NMM, the Commercial Space
Transportation Advisory Council (COMSTAC) projections, and FAA estimates.
The projected peak launch rate at Cape Canaveral AS would be achieved in
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SCOPE OF STUDY

2015, and the projected peak launch rate at Vandenberg AFB would be
achieved in 2007.

This EIS analyzes three options for implementing the Proposed Action.
Concepts A and B depict each of the two EELV contractor concepts: that of
the Lockheed Martin Corporation and that of McDonnell Douglas Aerospace,
a wholly owned subsidiary of the Boeing Company. The number of launches
analyzed for each of these concepts includes the government NMM, plus 16
commercial launches per year. Under these concepts, only one of the two
contractors would continue to develop and use an EELV system. The third
option, Concept A/B, depicts a scenario under which both contractors would
continue with the development and use of EELV systems. Under Concept
A/B, no distinction is made between government and commercial flights. For
the EIS analysis, each contractor is assumed to launch 50 percent of the
combined total of EELV flights.

Under Concept A, Space Launch Complex (SLC)-41 at Cape Canaveral AS
and SLC-3W at Vandenberg AFB would be utilized for EELV launches.
Under Concept B, SLC-37 at Cape Canaveral AS and SLC-6 at Vandenberg
AFB would be utilized for EELV launches. In addition to the launch
complexes, other facilities at both locations would be utilized for both
concepts. All of the facilities used for Concept A and Concept B activities
would be utilized under Concept A/B.

No-Action Alternative. The No-Action Alternative would be a decision not to
proceed with the development and deployment of the EELV program. The
Atlas lIA, Delta Il, and Titan IVB launch vehicles would continue to support
space launches to meet the requirements of the government portion of the
NMM. These launch vehicles would provide DoD’s source of expendable
medium and heavy spacelift transportation to orbit through 2020. The No-
Action Alternative does not include analysis of commercial launches.

In order to establish the context in which environmental impacts may occur,
potential changes in population and employment, land use and aesthetics,
transportation, and utility services are discussed, as are issues related to
current and future management of hazardous materials and wastes.
Additionally, health and safety issues are examined. Potential impacts to the
natural environment are evaluated for geology and soils, water resources, air
quality, noise, orbital debris, biological resources, and cultural resources.
Potential environmental justice impacts to minority and/or low-income
populations that could occur as a result of the EELV program are also
considered.

S-2
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SUMMARY OF ENVIRONMENTAL IMPACTS

LOCAL COMMUNITY

Following is a brief description of potential environmental impacts of the
Proposed Action and No-Action Alternative. Options for mitigating potential
adverse environmental impacts that might result from development and
operation of EELV systems are presented and discussed, where applicable.

Proposed Action

The number of direct and indirect jobs, and population associated with launch
activities at both installations, would increase temporarily during construction
activities. Thereafter, employment and population associated with launch
activities would decline as the requirement for jobs associated with current
launch vehicle programs is phased out. This decline in employment and
population would be very small in comparison to projected regional growth in
the vicinity of both installations.

No-Action Alternative
Under the No-Action Alternative, the number of direct and indirect jobs would

remain at 1997 levels through 2015. Population and employment in the
region are projected to increase through 2015.

LAND USE AND AESTHETICS

Proposed Action

Incompatible land uses would not result from implementation of the EELV
program. A coastal zone consistency determination has been prepared for
EELV activities at both installations. At Vandenberg AFB, more frequent
annual beach closures are expected from EELV launch activities because of
the increased number of launches (due to the addition of commercial
launches) over the No-Action Alternative.

No-Action Alternative
Under the No-Action Alternative, no construction or facility modification would

occur. The number of annual beach closures at Vandenberg AFB would be
similar to that of current closures.
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TRANSPORTATION

UTILITIES

Proposed Action

During construction activities, project-related traffic would increase slightly over
No-Action Alternative levels. During the operational phase of the EELV
program, project-related traffic is expected to decline, and no impacts are
anticipated.

No-Action Alternative

Under the No-Action Alternative, project-related traffic would continue at
existing volumes, and no impacts are expected.

Proposed Action

During construction activities, utility consumption would increase slightly over
No-Action Alternative levels; however, all systems would continue to operate
within capacity. During the operational phase, utility usage on the
installations would increase. However, utility usage associated with existing
launch vehicle programs would decline, and the EELV-related increases
would be minimal in comparison to regional growth; therefore, no impacts are
expected.

No-Action Alternative
Under the No-Action Alternative, no changes in current utility consumption are

expected. All systems would continue to operate within capacity, and no
impacts are anticipated.

HAZARDOUS MATERIALS AND WASTE

Proposed Action

Under Concept A, total hazardous materials and propellant usage is expected
to increase over No-Action Alternative levels; per launch usage is expected to
decrease. Activities would be conducted in accordance with applicable
regulations for the use and storage of hazardous materials. Solid rocket
motors would not be used for Concept A activities, thus eliminating the need
for storage of solid propellant. Hazardous waste generation would increase
because of the increased number of launches (due to the addition of
commercial launches) over the No-Action Alternative. The types of waste
would be similar in nature to wastes currently handled by both installations.
No Class | ozone-depleting substances (ODSs) would be used for Concept A
activities.

S-4

EELV FEIS



Under Concept B, total hazardous materials usage is expected to decrease
from No-Action Alternative levels; however, the amount of propellants stored
would increase. Activities would be conducted in accordance with applicable
regulations for the use and storage of hazardous materials. Hazardous waste
generation would increase because of the increased number of launches
(due to the addition of commercial launches) over the No-Action Alternative.
The wastes would be similar in nature to wastes routinely handled by both
installations. No Class | ODSs would be used for Concept B activities.

Construction activities associated with Concepts A and B at both installations
would be coordinated with Installation Restoration Program personnel to
minimize impacts to remediation activities and the EELV program schedule.

Under Concept A/B, total hazardous materials and propellants usage and
hazardous waste generated would increase at both installations as a result of
the increased number of launches (due to the addition of commercial
launches) over the No-Action Alternative. Other aspects of hazardous
materials and waste management would be a combination of the effects
described for Concepts A and B.

No-Action Alternative

Under the No-Action Alternative, types and amounts of hazardous materials
utilized and hazardous wastes generated would be similar to those
associated with current launch programs.

HEALTH AND SAFETY
Proposed Action

At both installations, procedures are in place for launch-related accidents, fire
protection, alarm, fire suppression, flight termination, and explosive safety.
Using procedures established for existing launch systems, risks to installation
personnel and the general public have been minimized to acceptable levels
during normal and aborted launches, in accordance with Eastern and
Western Range (EWR) 127-1, Range Safety Requirements.

No-Action Alternative

Under the No-Action Alternative, both installations would continue to
implement current health and safety procedures. Using procedures
established for existing launch systems, risks to installation personnel and the
general public have been minimized to acceptable levels during normal and
aborted launches, in accordance with EWR 127-1, Range Safety
Requirements.
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GEOLOGY AND SOILS

WATER RESOURCES

Proposed Action

Construction activities would uncover and disturb soils, increasing the
potential for wind and water erosion; appropriate measures to control soil
erosion would be implemented, and no adverse impacts are expected. At
Vandenberg AFB, new facilities and facility modifications would incorporate
earthquake-resistant design to meet requirements for Seismic Zone 1V, and
no adverse impacts are anticipated. In addition, under Concept B and
Concept A/B, the South Vandenberg AFB boat dock area would be dredged.
The dredging would be performed to its previous depth in a previously
dredged area, thus eliminating impacts to undisturbed sediments.

No-Action Alternative

Under the No-Action Alternative, no changes to existing launch programs
would take place. No ground disturbance would occur, and no impacts are
expected.

Proposed Action

Under Concept A, peak-year water requirements would represent a decrease
from No-Action Alternative levels. Under Concepts B and A/B, peak-year
water requirements would increase over No-Action Alternative levels (due to
addition of commercial launches). EELV activities would not affect the
quantity of water available to the installations or to the surrounding areas, or
increase the amount of water withdrawn from groundwater resources. A
Storm Water Pollution Prevention Plan would be required at both installations.
Under both concepts, water would be recycled after launch or disposed of in
accordance with applicable requirements.

Concept B and Concept A/B dredging activities at the South Vandenberg
AFB Boat Dock would require a permit. Under Concepts B and A/B, minimal
deposition of hydrochloric acid (HCI) associated with the use of solid rocket
motors for some launches (commercial missions only) would be concentrated
near the launch pad. Adverse impacts to surface water and groundwater are
not anticipated.

No-Action Alternative

Under the No-Action Alternative, water requirements would not impact the
quantity of water available to either installation. Existing launch vehicles use
some solid rocket motors, so impacts would be similar to those described for
solid rocket motors for Concept B. Adverse impacts to water resources are
not anticipated.
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AIR QUALITY (LOWER ATMOSPHERE)
Proposed Action

During construction activities, there would be an increase of local
concentrations of criteria pollutants. However, these emissions would be
temporary and short-term and would not jeopardize either region’s attainment
status for these pollutants. Application of water during ground-disturbing
activities and efficient scheduling of equipment use would mitigate impacts
during construction. Launch vehicle preparation and assembly activities
would create short-term air emissions. EELV systems would have lower
emissions than the current launch vehicle systems, on a per launch basis,
and no adverse impacts are expected.

Because Vandenberg AFB is within an area designated by the U.S.
Environmental Protection Agency (EPA) as in nonattainment for ozone, EELV
program activities must comply with Clean Air Act requirements mandating that
federal actions comply with the applicable State Implementation Plan to
achieve attainment.

No-Action Alternative

Under the No-Action Alternative, annual nitrogen oxides (NO,) emissions
would be lower than those projected for the Proposed Action. This difference
could be due to the smaller number of launches analyzed under the No-
Action Alternative. No adverse impacts are expected.

AIR QUALITY (UPPER ATMOSPHERE)
Proposed Action

Under Concept A, launches would produce no estimated emissions to the
stratosphere of any ODSs, and therefore would not contribute to any
degradation of the stratospheric ozone layer. Under Concept B, launches
that involve use of solid rocket motors (commercial missions only) would
produce emissions of alumina particulates and chlorine compounds into the
stratosphere; however, compared to baseline and No-Action Alternative
emissions to the stratosphere, these amounts would be significantly less, and
adverse impacts are not anticipated.

No-Action Alternative

The emissions of alumina particulates and chlorine into the stratosphere
would be greater under the No-Action Alternative than emissions resulting
from the Proposed Action because of the larger number of launches utilizing
solid rocket motors. However, these emissions are minimal compared to
worldwide emissions of alumina particulates and chlorine compounds to the
stratosphere, and no adverse impacts are anticipated.
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NOISE
Proposed Action

Launch noise associated with EELV launches would be short-term and
temporary. No human or structural impacts are anticipated. Sonic boom
footprints for Cape Canaveral AS launches are far offshore over the Atlantic
Ocean. At Vandenberg AFB, sonic booms could occur over the Channel
Islands.

No-Action Alternative

Under the No-Action Alternative, noise and sonic boom exposure would be
similar to current launch operation levels, which are comparable to those
described under the Proposed Action. No impacts from noise and sonic
boom are anticipated.

ORBITAL DEBRIS
Proposed Action

A small, incremental contribution to the existing orbital debris population could
occur under all EELV concepts through fragmentation of upper stages.
However, EELV program vehicles would be designed to minimize size and
quantity of orbital debris.

No-Action Alternative

The No-Action Alternative launch vehicles would continue to contribute to the
orbital debris population.

BIOLOGICAL RESOURCES
Proposed Action

At both installations, impacts to vegetation and wildlife would be minimal.
Launch noise and sonic booms associated with EELV launches would be
infrequent, short-term, and temporary. No noise impacts to wildlife are
anticipated at Cape Canaveral AS. Temporary, minor impacts to sensitive
species (startle effects) would occur from launch noise and sonic booms at
Vandenberg AFB; launches require a marine mammal take permit from the
National Marine Fisheries Service. Permit requirements may include
monitoring during launches.

At Cape Canaveral AS, any changes to artificial light sources would be
designed to minimize impacts to sea turtles.

Under Concept A, the potential loss of jurisdictional wetlands at SLC-41 and
at assembly facilities sites would be mitigated, as required, through
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appropriate permits. Mitigations could include replacement, protection,
restoration, or avoidance. At Vandenberg AFB, proposed construction
activities at SLC-3 would affect a small portion of the wetland present at the
site that would fall within the most stringent acreage restrictions of a
nationwide permit.

Under Concept B, effects of HCI deposition from solid rocket motors at both
installations would be minimal; pre- and post-launch monitoring would be
conducted to assess long-term effects. At Cape Canaveral AS, vegetation
impacts associated with clearing scrub jay habitat for construction of the
Horizontal Integration Facility south of SLC-37 would be compensated under
the Cape Canaveral AS Scrub Jay Habitat Compensation Plan. The potential
loss of jurisdictional wetlands at SLC-37 would be mitigated, as required, by
the appropriate permits. Impacts to the southeastern beach mouse east of
SLC-37 from fire and heat from the flame duct and from construction of a
lightning tower anchor could be mitigated through a trapping and relocation
effort and through habitat restoration. Prior to construction activities, a
biological survey would be conducted to identify and relocate gopher tortoises
or other listed species, such as the eastern indigo snake, at SLC-37.

Under Concept B, dredging activities at the South Vandenberg AFB Boat
Dock area would require a permit and could temporarily affect harbor seals,
sea otters, and brown pelicans.

Implementation of Concept A/B is expected to result in a combination of the
effects described previously for Concepts A and B.

No-Action Alternative

Under the No-Action Alternative, there would be minimal effects on biological
resources from the deposition of HCI associated with the continued use of
some solid rocket motors. Other direct effects to vegetation and wildlife would
be similar to those discussed for Concepts A and B.

CULTURAL RESOURCES
Proposed Action

Construction associated with the Proposed Action at Cape Canaveral AS
would not affect any National Register of Historic Places (National Register)-
listed or eligible prehistoric or historic archaeological sites, or archaeologically
sensitive areas. Under Concept B, one facility that would require modification
(Hangar C) may possess historical significance; a determination is pending.
Mitigations, if required, would be developed in consultation with the Florida
State Historic Preservation Officer (SHPO). No traditional resources have
been identified in the Area of Potential Effect (APE).

Construction associated with Concept A at Vandenberg AFB would not affect
any National Register-listed, eligible, or potentially eligible prehistoric or
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historic archaeological sites. Construction associated with Concept B at
Vandenberg AFB would occur at SLC-6, which is an archaeologically sensitive
area. Ground-disturbing activities would require archaeological and Native

American monitoring. No traditional resources have been identified in the
APE.

No-Action Alternative

Under the No-Action Alternative, existing facilities would continue to support
the current launch vehicle programs. However, no new construction or facility
modifications have been proposed; therefore, no effects on historic properties
are expected.

ENVIRONMENTAL JUSTICE

Activities associated with the Proposed Action would not cause
disproportionately high and adverse impacts to low-income and minority
populations.

S-10
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1.0 PURPOSE OF AND NEED FOR ACTION

This environmental impact statement (EIS) examines the potential for impacts
to the environment as a result of the development, deployment, and
operation of Evolved Expendable Launch Vehicle (EELV) systems. The
proposed launch locations for the EELV program activities are Cape
Canaveral Air Station (AS), Florida, and Vandenberg Air Force Base (AFB),
California. For the purposes of this document, EELV systems consist of one
or more families of vehicles that could replace Atlas IlA, Delta Il, and

Titan IVB launch vehicles. A glossary of terms, acronyms, and abbreviations
used in this document is provided in Appendix A.

1.1 PURPOSE AND NEED

In 1994, representatives from the defense, intelligence, civil, and commercial
space sectors developed a Space Launch Modernization Plan (SLMP) to
evaluate national space launch systems and to improve the United States’
launch capability. The SLMP contained four alternatives for the
modernization of the United States’ space launch capabilities:

Sustain existing launch systems

Evolve current expendable launch systems (EELV)
Develop a new, expendable launch system
Develop a new, reusable launch system.

On August 5, 1994, the President signed the National Space Transportation
Policy, tasking the Secretary of Defense to provide an implementation plan for
improvement and evolution of the current Expendable Launch Vehicle fleet.
On October 25, 1994, the Deputy Secretary of Defense signed the National
Space Implementation Plan for National Space Transportation Policy, which
identified the EELV program as the Department of Defense’s (DoD’s) solution
for reducing the cost of launches.

The primary governmental requirement of EELV systems is to provide the
capability for lifting medium (2,500 to 17,000 pounds) and heavy (13,500 to
41,000 pounds) payloads to orbit according to the National Executable
Mission Model (NMM) for government space launches at lower recurring costs
than those of current expendable systems.

1.2 DECISION TO BE MADE

The Air Force will decide whether to participate in the development and
operation of EELV systems. Participation may include funding development
of EELV systems, purchase of launch vehicles or services, and/or Air Force
authorization of the use of government property.
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1.3

SCOPE

This document has been prepared in accordance with the National
Environmental Policy Act (NEPA) of 1969, the Council on Environmental
Quality (CEQ) regulations implementing NEPA, Air Force Instruction (AFI) 32-
7061, and DoD Regulation 5000.2R.

1.3.1  Public Participation Process

The public participation process provides an opportunity for public
involvement in the development of an EIS. The Notice of Intent (NOI)
(Appendix B) to prepare an EIS for the development and deployment of the
EELV program was published in the Federal Register on February 19, 1997.
Notification of public scoping was also made through the local media, as well
as through letters to federal, state, and local agencies and officials, and
interested groups and individuals.

The scoping period for the EELV program began on February 19, 1997. The
Air Force held two public meetings during the scoping period to solicit
comments and concerns from the general public: at Cape Canaveral, Florida,
on March 11, 1997, and in Lompoc, California, on March 13, 1997. In
addition to oral comments accepted at these meetings, written comments
were received during the scoping process. The Air Force used these
comments, as well as NEPA requirements and information from previous Air
Force programs, to determine the scope and direction of studies/analyses to
accomplish this EIS.

The draft EIS (DEIS) was filed with the U.S. Environmental Protection Agency
(EPA) and circulated to the interested public and government agencies for a
period of 45 days for review and comment. This DEIS was made available for
public review and comment in December 1997; copies of the document were
provided to local libraries and those requesting copies. At public hearings
held on January 13, 1998, and January 15, 1998, the Air Force presented
the findings of the DEIS and invited public comments. All comments were
reviewed and addressed, when applicable, and have been included in their
entirety in this document. Responses to comments offering new data or
changes to data and questions about the presentation of data are also
included. Comments simply stating facts or opinion, although appreciated,
did not require specific responses. Chapter 9.0, Public Comments and
Responses, more thoroughly describes the comment and response process.
Appendix C presents a listing of agencies and individuals who have received
a copy of the final EIS (FEIS).

The FEIS is filed with U.S. EPA and distributed in the same manner as the
DEIS. Once the FEIS has been available for at least 30 days, the Air Force

may publish its Record of Decision (ROD) for the action.

1.3.2 Scope of the EIS
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This EIS is limited to the consideration of government and commercial
activities directly associated with the EELV systems (e.g., construction,
operation). The environmental effects of payloads that would utilize these
systems to reach orbit shall be addressed, as required, under separate NEPA
documentation that would be prepared for each of the satellite programs.

As a part of the scoping process, the Air Force made the decision to include
analysis of the potential commercial launch operations of each of the two
EELV contractors described in this EIS. It is likely that any contractor
selected to conduct government EELV activities would also request use of
the same facilities and EELV vehicle to launch commercial payloads.
Therefore, to provide a complete analysis of potential environmental impacts
of the implementation of the EELV program, Section 2.1 describes both the
proposed government and commercial launch activities. It should be noted
that although this analysis includes commercial launch operations, these
operations may be increased, reduced, or modified depending on the actual
commercial markets. Additional NEPA documentation may be required.

The Commercial Space Launch Act of 1984 (Public Law [P.L.] 98-575), as
codified, 49 United States Code (U.S.C.) Subtitle IX, Ch. 701, Commercial
Space Launch Activities (CSLA), declares that the development of commercial
launch vehicles and associated services is in the national and economic
interest of the United States. To ensure that launch services provided by
private enterprises are consistent with national security and foreign policy
interests of the United States and do not jeopardize public safety and safety
of property, the Department of Transportation (DOT) is authorized to regulate
and license U.S. commercial launch activities. Within DOT, the Secretary’s
authority under CSLA has been delegated to the Federal Aviation
Administration (FAA). Because licensing launch operations is considered to
be a major federal action subject to the requirements of NEPA, the FAA
Office of the Associate Administrator for Commercial Space Transportation
must assess the potential environmental impacts of an applicant’s proposed
actions. Because of the addition of commercial activities, the FAA is serving
as a cooperating agency in the preparation of this EIS. The FAA may use
this EIS to document its NEPA requirement.

The potential impacts associated with use of the launch vehicles and facilities
addressed within this EIS have been assessed using the most current
information available. However, should there be changes to launch vehicles,
facilities, or other aspects of the EELV program that would alter the analysis
provided within this EIS, appropriate additional environmental documentation
would be prepared, as required.

Other facilities would be utilized for manufacturing and/or operational and
developmental testing and evaluation in support of the EELV systems.
These facilities (including facilities belonging to contractors) and their
operation are independent of this proposed government action. Operational
test and evaluation activities would be limited to data gathering associated

EELV FEIS 3



with operational launches and developmental testing activities; there would
be no separate launches for testing purposes only.

1.4 CHANGES FROM THE DEIS TO THE FEIS

The text of this EIS has been revised, where appropriate, to reflect concerns
expressed in public comments. Based on more recent studies and/or
comments received, sections of the EIS have been updated or revised. The
following list summarizes major revisions to the text:

Information on low-azimuth launches from Vandenberg AFB
launch complexes has been revised based on recent changes in
toxic hazard exposure criteria.

Changes in upper-stage propellant quantities for one contractor
have been incorporated in Section 2.1.2; additional modeling was
conducted, and revised air emissions estimates have been
provided in Sections 4.10 and 4.11 and Appendix J.

Text in Sections 3.9.1.2 and 4.9.1.1.1 has been revised, based
on Flood Insurance Rate Map data and current Federal
Emergency Management Agency policy, to reflect that no 100-
year floodplains are present within areas proposed for EELV
construction.

The Clean Air Act Conformity Applicability Analysis for
Vandenberg AFB (Appendix K) and applicable text in Section
4.10 have been revised based on receipt of more refined
information from the contractors.

The discussion of impacts associated with acidification of soils and
water from the use of solid rocket motors has been revised based
on the review of results from recent studies.

The discussion of solid waste and industrial wastewater disposal is
Sections 2.1, 3.5, and 4.5 has been expanded to address
potential impacts on regional utility systems.

The text in Section 4.14.1.2.2 has been revised, based on
updated information, to reflect that arroyo wetland would not be
affected by construction of a security fence.

Emission comparisons within Section 4.10 have been revised,
where appropriate, to reflect the potential effects of EELV
activities on annual federal and state air quality standards.

Analysis of potential noise effects on biological resources resulting
from barge unloading activities at Vandenberg AFB Boat Dock
has been added in Section 4.14.1.2.2.
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1.5 RELEVANT FEDERAL PERMITS, LICENSES, AND ENTITLEMENTS

The representative federal permits, licenses, and entitlements that may be
required of the EELV program are presented in Appendix D. More detailed
discussions of environmental regulations are provided in the appropriate
resource sections of Chapters 3.0 and 4.0.
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2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

This section describes the Proposed Action and the No-Action Alternative.
The Proposed Action (Section 2.1) is implementation of the EELV program.
The No-Action Alternative (Section 2.2) involves the continuation of current
launch vehicle systems to meet the requirements of government spacelift
transportation programs under the NMM.

21 DESCRIPTION OF THE PROPOSED ACTION

The U.S. Air Force is considering participation in the continued development
and deployment of EELV systems to replace current Atlas IlA, Delta Il, and
Titan IVB launch systems. The EELV systems are intended to meet the
requirements of the U.S. government NMM, both medium and heauvy lift, at a
lower launch cost than the present expendable launch systems. The EELV
System Performance Document (SPD) identifies additional requirements and
goals that must be implemented by the contractors for development of the
EELV system (Appendix E). The EELV would be DoD’s source of
expendable medium and heavy spacelift transportation to orbit through 2020.
EELV systems would provide capabilities to launch unmanned DoD, National
Aeronautics and Space Administration (NASA), and other payloads to orbit.
Cape Canaveral AS and Vandenberg AFB are the only locations within the
United States that currently provide space launch capabilities sufficient to
support EELV systems.

The 45 Space Wing (SW) manages Cape Canaveral AS, conducts East Coast
space and missile launch operations, and manages the Eastern Range (ER),
which provides continuous and complementary instrumentation coverage over
a broad portion of the Atlantic Ocean. The 30 SW manages Vandenberg
AFB, conducts West Coast space and missile operations, and manages the
Western Range (WR), which provides continuous and complementary
instrumentation coverage over a broad portion of the Pacific Ocean.

As a result of the Air Force implementation of the EELV program, one or more
contractors may use EELV systems to launch commercial payloads. For this
reason, both government and commercial use of EELV systems are analyzed
in this EIS. A combined government/commercial mission model was
developed for this purpose.

The government portion of the EIS mission model, based on the Air Force
Space Command (AFSPC) NMM (dated July 1997), includes the total number
of DoD and NASA space vehicle launches scheduled through 2020.
Information in the AFSPC NMM for both the east and west coasts includes
vehicle types and proposed payload. The commercial portion of the mission
model used in this EIS was created using commercial forecasts from the
AFSPC NMM, the Commercial Space Transportation Advisory Council
(COMSTAC) projections, and FAA estimates. The projected peak launch rate
at Cape Canaveral AS would be achieved in 2015, and the projected peak
launch rate at Vandenberg AFB would be achieved in 2007.
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This EIS analyzes three options for implementing the Proposed Action.
Concepts A and B depict each of the two contractor EELV concepts: that of
the Lockheed Martin Corporation (described as Concept A in Section 2.1.1)
and that of McDonnell Douglas Aerospace, a wholly owned subsidiary of the
Boeing Company (described as Concept B in Section 2.1.2). Both of these
proposed systems are evolved from current launch vehicle systems. The
number of launches analyzed under both concepts for the EIS includes the
government NMM, plus 16 commercial launches per year. Under these
concepts, only one of the two contractors would continue to develop and use
an EELV system. The third option, Concept A/B (described in Section 2.1.3),
depicts a scenario under which both contractors would continue with the
development and use of EELV systems. Under Concept A/B, no distinction is
made between government and commercial flights. For the EIS analysis,
each contractor is assumed to launch 50 percent of the combined total of
EELV flights.

Predicting a precise EELV mission model for both government and
commercial flights through the life of this dynamic program is difficult. These
mission models are the most accurate estimates that can be made at this time
and are intended to identify the range of activities that may occur with
implementation of the EELV program.

2.1.1 Concept A

Under Concept A, the contractor would use Space Launch Complex (SLC)-41
at Cape Canaveral AS and SLC-3W at Vandenberg AFB for EELV system
activities, as well as other facilities at both locations.

The following is a general description of the launch vehicle and facility
requirements for Concept A. Specific descriptions for implementation of this
concept at Cape Canaveral AS and Vandenberg AFB follow the general
description. Construction would include modifications to existing facilities and
construction of new facilities. Most of the components (boosters, upper
stages, and avionics modules) would be assembled before shipment to the
launch site (i.e., Cape Canaveral AS or Vandenberg AFB) in flightworthy
condition.

2.1.1.1 Launch Vehicle Concept. The EELV family of vehicles would
consist of two configurations of medium lift variant (MLV) (MLV-D and MLV-A)
and two configurations of heavy lift variant (HLV) (HLV-L and HLV-G) as
shown in Figure 2.1-1. MLVs would use one booster; HLVs would use three
boosters. MLV-D and HLV-L configurations would use a Storable Upper
Stage (SUS), while MLV-A and HLV-G configurations would use a Cryogenic
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Upper Stage (CUS). Table 2.1-1 provides data for the launch vehicle
components.

Table 2.1-1. Launch Vehicle Components, Concept A

Launch Vehicle Launch Propellant Fueling Reaction Control ~ RCS Loading
Component Vehicle (Ibs) Location System (Ibs) Location

Booster MLV RP-1 (<200,000) Launch Pad NA NA
LO, (<500,000)
PG-2 (<100)

Booster (3 HLV RP-1 (<600,000) Launch Pad NA NA

per vehicle) LO, (<1,500,000)

PG-2 (<300)

Cus MLV-A/HLV-G  LH,(<8,000) Launch Pad N,H, Assembly
LO, (<40,000) MLV (<200) Facility

HLV (<400)

SUS MLV-D/HLV-L ~ MMH (<11,000) Launch Pad NoH, Assembly

N,O, (<20,000) MLV (<200) Facility
HLV (<200)

Cus = Cryogenic Upper Stage NA = not applicable

HLV = heavy lift variant NoH, = anhydrous hydrazine

Ibs = pounds N,O, = nitrogen tetroxide

LH, = liquid hydrogen PG-2 = triethyl boron/triethyl aluminum

LO, = liquid oxygen RCS = reaction control system

MLV = medium lift variant RP-1 = rocket propellant-1 (kerosene fuel)

MMH = monomethyl hydrazine SuUS = Storable Upper Stage

All Concept A launch vehicles would use the Russian-designed RD-180
booster engine, which is fueled by kerosene fuel (rocket propellant [RP-1])
and liquid oxygen (LO,) and ignited by triethyl boron/triethyl aluminum (PG-2).
Avionics would be used for guidance, power, telemetry, ordnance separation,
and range safety. The Flight Termination System (FTS) would provide the
capability for range safety personnel to terminate a vehicle undergoing erratic
flight before it could endanger people and property.

Figure 2.1-2 shows a representative launch vehicle ascent sequence. After
they are expended, the boosters would fall into the ocean and would not be
recovered. The payload fairings would separate from the vehicle prior to orbit
and fall into the ocean; they would not be recovered. No trawling or recovery
activities would occur under Concept A. The upper stage (CUS or SUS) of
the space launch vehicle boosts the satellite into orbit, where the launch
vehicle separates from the satellite. Residual propellant within the CUS would
be vented to minimize orbital debris caused by breakup.

2.1.1.2 Primary Support Structures. Various support structures and
equipment would be necessary to process and launch the vehicle. These
would consist of structures at the proposed launch complex (i.e., SLC-41 or
SLC-3W), as well as facilities and utilities located elsewhere on the launch.

EELV FEIS



_—— *Vehicle with

e upper stage
— —~ continues mission
% . ]I?ayload ~
airings
e separate N
/ AN

/ . Atmospheri(&
re-entry \
/ of fairings \ \\

/  Stage Il \\ \
* Engine ignition \
burnout \

* Booster
burnout

- ,

SLC Ocean

EXPLANATION Representative
Ascent Sequence

SLC Space Launch Complex

NOT TO SCALE Figure 2.1-2

EELV/065b



site. The primary support structures and equipment that would be required at
both Cape Canaveral AS and Vandenberg AFB are described in the following
paragraphs. Facility locations at each launch site are described for Cape

Canaveral AS in Section 2.1.1.6 and for Vandenberg AFB in Section 2.1.1.9.

Unloading Facilities. Flight hardware transported by truck would be
unloaded to the appropriate processing facilities or to storage facilities until
needed for launch. Hardware delivered by cargo aircraft would be unloaded
at the airstrips at both locations.

Storage Facilities. The EELV program would require storage of flight
hardware to meet launch responsiveness requirements.

Vehicle Processing Facilities (VPFs). These facilities would be used for
booster and upper-stage processing (e.g., installation of interstage adapters,
payload fairings, and booster nose cones; installation of batteries and
destruct ordnance into the upper stages and boosters).

Payload Processing Facilities (PPFs). Preprocessed and fueled payloads
would be encapsulated within these facilities; payload processing and
encapsulation would occur within existing PPFs. The payload would be
inspected at these facilities; any final assembly and checkout would be
conducted, and, if required, storable propellant would be loaded on the
payload.

Assembly Facilities. The launch vehicle would be assembled on the launch
platform associated with the assembly facility. The fuel servicing systems,
including vapor abatement as required, support all off-pad hydrazine load and
emergency detanking operations. Other services that would be provided in
this facility include transferring gaseous nitrogen (GN,) and gaseous helium
(GHe) into the launch vehicle for reaction control and systems verification.
Upper-stage processing would also be conducted within this facility. When
vehicle assembly is complete, the launch system would be moved on rails to
the launch pad for propellant loading, final check out, and launch.

Launch Pad. Each launch pad would consist of a deck, launch platform rails,
hardpoints and tiedowns, vehicle servicing connections to the launch
platform, pad water systems, and equipment housing. The launch pad would
also contain launch exhaust ducts that direct the exhaust flame from the
launch vehicle for safe dispersal away from the launch deck and complex.
Vehicle servicing on the pad includes, as required, transfer of GN,, GHe, and
propellants into the launch vehicle. Propellant vapor abatement systems and
a hydrogen vent stack would be provided at the launch pad. The hydrogen
flare stack pilot would use propane at Cape Canaveral AS and natural gas at
Vandenberg AFB.

Launch Control Support. The launch control support facilities include one
launch control center at each range. The EELV launch control centers would
interface with the Range Operations Control Center (ROCC).
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Propellant and Gas Holding Areas. Propellant holding areas would be used
to store RP-1, LO,, liquid hydrogen (LH,), monomethyl hydrazine (MMH), and
nitrogen tetroxide (N,O,). The gas storage area would include storage and
handling facilities for GHe and GN,; the propellant and gas holding areas
would be located at the SLC. Secondary containment for propellants would
be sized to contain a minimum of 110 percent of the stored commaodity tank
volume.

An RP-1 tank, pump, and piping system would be used for the common
booster. This would include a 90,000-gallon RP-1 tank, an unloading area,
pumps, a piping system, secondary containment, and a leak detection
system. Piping to the launch pad would be installed. In addition, LO, tanks
and a piping system would be required for the common booster. Facilities
would include two 300,000-gallon tanks, an unloading area, pumps, and a
piping system.

An LH, fuel tank and piping system would be required for the CUS. Facilities
would include a 55,000-gallon tank, an unloading area, pumps, a piping
system, secondary containment, a leak detection system, a flare stack to burn
excess vapor, a fire suppression/deluge system, power, and instrumentation.
Piping to the launch pad would be installed. In addition, an LO, storage
(28,000 gallons) and servicing area would be required for the CUS.

Requirements for the SUS propellant systems include mobile MMH and N,O,
storage tanks, propellant conditioning units, and scrubbers. The double-
walled storage tanks (2,500 gallons each) are truck-mounted and DOT-
certified. The propellant conditioning units maintain the required temperature
during SUS loading. Existing scrubbers would be used for vapor abatement
at both sites. The systems would also include tanks for temporary storage of
waste fuels, piping, secondary containment, and leak detection systems.

Mobile packed-tower N,O,and hydrazine fuel scrubbers currently being used
by both the Air Force and NASA for payload loading and other hypergolic
propellant transfer operations would be used for SUS loading at Cape
Canaveral AS. The packed-tower N,O,scrubber and bubble-cap hydrazine
fuel scrubber currently available at SLC-3E would be used for SUS loading at
Vandenberg AFB.

2.1.1.3 Launch Site Operations. The launch vehicle components would
be shipped separately to each launch site (i.e., Cape Canaveral AS or
Vandenberg AFB). Upon arrival, the components would undergo a variety of
receiving inspections and off-line processing in the facilities noted above
before final integration on the launch platform associated with the assembly
facility. Figure 2.1-3 provides an overview of the Concept A launch operation
concept.

Launch process operations to be conducted at the launch site would include
launch preparation, launch operations, and post-launch refurbishment. The
operations process would be standard for both launch sites, as described
below. Launch process operations for the MLV vehicle configurations, using
the processes described below, would take approximately 30 days; launch
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process operations for the HLV vehicle configurations would take
approximately 60 days.

Table 2.1-2 lists the types and total estimated amounts of hazardous
materials used per launch for these processes under Concept A. All
hazardous materials used would be handled in accordance with applicable
federal, state, and local regulations. Any spill of these materials would be
collected and disposed of by a certified subcontractor in accordance with the
Spill Prevention, Control, and Countermeasures (SPCC) plan.

Table 2.1-2. Estimated Hazardous Materials Utilized Per Launch (all processes),

Concept A®
Quantity (Ibs) Quantity (lbs)
Material MLV HLV

POL 4,790 9,580
VOC-Based Primers, Topcoats, and Coatings 320 640
Non-VOC-Based Primers, Topcoats, and Coatings 190 320
VOC-Based Solvents and Cleaners 1,380 2,750
Non-VOC-Based Solvents and Cleaners 950 1,900
Corrosives 5,500 5,500
Refrigerants 0 0
Adhesives, Sealants, and Epoxies 2,280 4,570
Other 440 870
Total 15,850 26,130
Note: (a) Propellants are shown in Table 2.1-1.

HLV = heavy lift variant

Ibs = pounds

MLV = medium lift variant

POL = petroleum, oil, and lubricants

VOC = volatile organic compound

Receive and Check-Out Vehicle Components. The SUS, fairings, and
associated hardware (i.e., batteries, interstage skirts, and destruct ordnance)
would be shipped via truck to both launch sites. The CUS would be
transported by cargo aircraft, and the boosters would be transported via truck
or by cargo aircraft. The boosters would be delivered in near- flightworthy
condition and either placed in storage at the launch site or in the processing
flow. Once flightworthy vehicle components (e.g., boosters,

Figure 2.1-3  Concept A Launch Operation Concept
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ordnance, batteries) have been delivered to the launch sites, a receiving
inspection would be performed, which would include downloading
transportation data to verify that no out-of-specification conditions existed as
a result of transportation to the site. Payload fairings would arrive cleaned,
double-bagged, and ready for storage. No additional cleaning would be
required at the launch site.

Propellants for the launch vehicle would be shipped directly from the
manufacturing location. All propellants would be shipped in accordance with
DOT regulations, found in Title 49 Code of Federal Regulations (CFR) Parts
100-199. LO,, LH,, and RP-1 would be transported by truck and would be
shipped from the manufacturing locations to the launch site. After the
Directorate of Aerospace Fuels Management, located at Kelly AFB, Texas,
approves the shipment of N,O,, it would be shipped by rail or truck from the
manufacturing location to the launch site. MMH would be transported via
truck by one of the authorized shippers (Directorate of Aerospace Fuels
Management or NASA) to the launch site.

Store Vehicle Components. Flightworthy vehicle components would be
stored until needed for launch. The function begins when the component is
placed in storage, and ends when the component is removed from storage for
service.

Process Components. Final processing required to make vehicle
components ready for integration into the launch vehicle in the assembly
facility would occur under this function. This includes transport of the vehicle
elements from the check-out/storage facility to the processing facility, as
required. Processing includes installation of any loose items shipped
(including destruct ordnance and batteries) and installation of the interstage
adapters to the upper-stage elements. The function begins with completion
of element inspection or element removal from storage, and ends when the
launch vehicle components are ready for integration in the assembly facility.

Encapsulate Payload. This function begins when payload processing has
been completed, and ends when the encapsulated payload is ready for
transport to the assembly facility. This function also includes receipt of
payload fairing sectors, establishment of a clean environment, encapsulation
of the payload within the fairing, and positioning and securing the
encapsulated payload on the transporter.

Integrate Launch Vehicle. Transporting, erecting, assembling, and
integrating vehicle elements, including the encapsulated payload, into the
completed launch vehicle would occur under this function. The function
begins with transportation of processed vehicle elements to the assembly
facility, and ends with the mating of the payload to the launch vehicle.
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Conduct Integrated Systems Test. This function would be the final
integrated test conducted within the assembly facility prior to launch
countdown and would verify the functionality of all interfaces and services
between the launch vehicle and the payload. Upon successful completion of
this function, the vehicle would be configured for transport to the pad. This
function begins with completion of all payload mating operations, and ends
with the launch vehicle ready for transport to the pad.

Perform Launch Countdown. Under this function, the launch system would
be moved from the assembly facility to the pad. Activities performed for this
function include moving equipment to safe positions, performing an interface
test, loading propellants, performing initial FTS closed-loop checks, final range
verification, countdown, engine firing, thrust verification, and final countdown.

For a launch, the launch platform would be rolled into position at the launch
pad. Launch platform/pad connections include GN, and GHe, conditioned
air, propellants, power, and data. Following a successful validation test, the
booster would be fueled with RP-1 and LO, at the launch pad. No
nonessential on-pad personnel access would be allowed during propellant
transfer. The LH, and LO, for the CUS and the MMH and N,O, for the SUS
would also be loaded at the launch pad. Vapor emissions from these
propellants would be controlled by vapor abatement devices (scrubbers or
incinerators) at propulsion system vents to minimize air quality impacts. Once
the pad is cleared of all nonessential personnel, final communication and
vehicle checks would be performed. After range safety has verified safe
operations, final countdown would be completed and the vehicle would be
launched.

At launch, water would be sprayed at the launch vehicle exhaust, cooling the
exhaust to minimize damage to the launch pad and providing acoustic
damping. Approximately 50,000 gallons of water would be required for pad
deluge for each launch. It is estimated that approximately 10,000 gallons of
water would be lost as mist or vapor and 40,000 gallons would collect in the
launch duct. Remaining deluge and wash water within the flame duct would
be tested in the duct after launch in accordance with applicable regulations.
At Cape Canaveral AS, deluge water remaining in the launch duct after
launch would be pumped out to a percolation area or to the wastewater
treatment plant (WWTP) if treatment is required. Deluge water dispersed as
mist would not be collected. At Vandenberg AFB, water would be recycled on
site or disposed of in accordance with applicable regulations.

Flight Support Operations. During the flight, data would be transmitted to
either ground-based telemetry or through the Tracking and Data Relay
Satellite System (TDRSS) to recording ground stations. Data would be
available real-time at the launch control centers at Cape Canaveral AS and
Vandenberg AFB. Data collected would include final trajectory and orbital
information, orbital insertion parameters, anomaly data (if an anomaly occurs),
significant event descriptions, and spacecraft flight environment during flight.

Perform Post-Launch Countdown. This function would follow vehicle lift-off
after the pad has been declared safe for access. It would include inspection

10
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of the launch pad facilities, launch platform, and equipment for damage, as
well as general clean-up and performance of maintenance and repairs
necessary to accommodate the next launch cycle. System design (e.g., aft
umbilicals, auto couplers, rise-off disconnects, protective covers, and water
deluge), combined with the use of liquid propulsion systems, would minimize
refurbishment required after each launch. This function ends when the
launch platform and the launch pad are certified as ready for the next launch.

Although launch vehicle and payload fueling would be completed in a closed
system, there may be small leaks and spills during fueling, as well as other
hazardous material spills. These materials would be cleaned up, if necessary,
by dilution with water, absorption or adsorption by the appropriate materials,
and collection of the waste materials into DOT-approved waste containers for
disposal. Disposal of waste materials would be conducted in accordance with
applicable federal, state, and local regulations.

2.1.1.4 Safety Systems. Specific safety plans would be developed to
ensure that each launch operation is in compliance with applicable
regulations, as specified in numerous compliance documents, and by various
organizations, including the following:

Eastern and Western Range (EWR) 127-1, Range Safety
Requirements

Air Force Manual (AFM) 91-201, Explosive Safety Standards

DoD Standard 6055.9, Ammunition and Explosives Safety
Standards

AFI 32-1023, Design and Construction Standards and Execution
of Facility Construction Projects

Air Force Occupational Safety and Health Standards
National Fire Protection Association, National Fire Codes

American National Standards Institute

Occupational Safety and Health Administration (OSHA).

EWR 127-1 provides overall safety regulations for both Cape Canaveral AS
and Vandenberg AFB. The objective of the range safety program is to
ensure that the general public, launch area personnel, foreign land masses,
and launch area resources are provided an acceptable level of safety, and
that all aspects of prelaunch and launch operations adhere to public law.
EWR 127-1 provides a framework for review and approval of all hazards
associated with construction, prelaunch, and launch operations and
incorporates all Air Force, DoD, and other applicable health and safety
standards.

Fire Protection System. Fire protection, alarm, and fire suppression systems
would be provided for all fuel holding areas and support facilities. Flame
detectors in the fuel holding area would activate both the area deluge system
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and alarms to the Air Force Fire Department. A fire detection and alarm
system would be provided in oxidizer holding areas. However, a deluge
system would not be included because N,O, and water are highly reactive.

Security. Security requirements, an integral component of project safety,
would be incorporated within the project design and operational procedures.
Site security measures would include a perimeter security fence, a clear zone,
an entrapment area road, security lighting, security standby power, an
intrusion detection system, and security patrol roads. Procedures for security
would include the use of entry controllers, alarm monitors, alarm/security
response teams, radios, and vehicles in accordance with Air Force
regulations.

Launch Hazard Area Safety. Both Cape Canaveral AS and Vandenberg
AFB have established safety procedures for the areas affected by launch
operations. Launches are not allowed to proceed if they present an undue
hazard to persons and property due to potential dispersion of hazardous
materials, propagation of blast, or other effects. At both launch locations, a
standard dispersion computer model, run by installation meteorological/
environmental personnel, would be used for both normal and aborted launch
scenarios prior to launch. If the model predicted that populated areas lay
within the toxic hazard corridor (THC), the launch would be delayed until more
favorable meteorological conditions existed.

At Cape Canaveral AS, Range Safety would monitor launch surveillance
areas to ensure that the risks to people, aircraft, and surface vessels were
within acceptable limits. Control areas and airspace would be closed to the
public as required. A Notice to Mariners and Notice to Airmen would be
provided in accordance with established procedures to provide warning to
personnel.

At Vandenberg AFB, the coastal waters and surrounding areas would be
patrolled prior to launch, and train movement through the base would be
monitored. Ocean Beach County Park would be closed to public access prior
to launches from SLC-3W. Low-azimuth launches (180 degrees or less) from
SLC-3W would also require closure of Jalama Beach County Park. A Notice
to Mariners and Notice to Airmen would be provided in accordance with
established procedures to provide warnings to marine craft and aircraft. In
accordance with 30 SW Instruction 91-105, Evacuating or Sheltering of
Personnel on Offshore Oil Rigs, the Air Force would notify oil rig companies of
an upcoming launch event approximately 10 to 15 days in advance. The Air
Force’s notification, provided through the Department of the Interior’'s Minerals
Management Service, would request that operations on the oil rigs in the path
of the launch vehicle overflight be temporarily suspended and that personnel
be evacuated or sheltered.

Detanking or other procedures to be followed in the event of a launch delay
or cancellation would be established and would generally be in accordance
with procedures used for current vehicle systems.

12
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Mission/Vehicle Reliability. Mission and launch vehicle reliability would
meet the requirements set forth in the SPD prepared for the EELV program
(see Appendix E). Mission reliability is measured from launch commit and is
defined as the probability of successfully placing the payload into its delivery
orbit with the required accuracy, and then executing a collision avoidance
maneuver.

Quantity-Distance Criteria. Explosive Safety Quantity-Distance (ESQD)
criteria are used to establish safe distances from launch complexes and
associated support facilities to nonrelated facilities and roadways. These
regulations are established by DoD and Air Force Explosive Safety

Standards. The criteria utilize the trinitrotoluene, also called TNT, explosive
equivalent of propellant onboard a fueled launch vehicle, or stored
components or propellant, to determine safe distances from space launch
operations or processing and holding areas. The facilities associated with this
concept would be sited to meet these criteria.

2.1.1.5 Project Location and Access - Cape Canaveral AS. EELV launch
operations would be conducted at the 47-acre SLC-41 at Cape Canaveral
AS, in the northwestern portion of the station. SLC-41 was used by the Air
Force from 1964 to 1977 for Titan Ill launches. Renovated in 1986, it has
been used for Titan IV launches since 1989. The last Titan IVB launch at
SLC-41 has been tentatively scheduled for 1998.

Access to Cape Canaveral AS is provided through Gate 1 from State Route
(SR) 401 (Figure 2.1-4). Once on Cape Canaveral AS, access to the site is
along Samuel C. Phillips Parkway to Titan |l Road, which connects to
SLC-41.

2.1.1.6 Support Structures/Operations - Cape Canaveral AS. The launch
rates associated with Concept A are provided in Table 2.1-3. Approximately
240 personnel are expected to be required to support EELV launch
operations by 2003. Launch site operations for Cape Canaveral AS would be
as described in Section 2.1.1.3 and would be conducted in the structures
listed

EELV FEIS 13
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Table 2.1-3. Concept A Launch Rates
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total

ist Coast®
svernment®
MLV-D 1 2 3 2 2 3 3 3 3 3 5 3 5 3 3 3 3 3 3 3 59
MLV-A 2 2 4 7 6 4 4 1 3 3 5 4 5 7 5 3 4 5 4 78
HLV-L
HLV-G 1 1 1 1 1 1 1 1 8
»mmercial
MLV-D 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 120
MLV-A 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 120
HLV-L
HLV-G
ibtotal 385
est Coast®
svernment®
MLV-D 1 1 1 1 3 2 1 2 2 1 2 1 1 1 1 21
MLV-A 1 1 3 2 3 3 1 3 2 4 2 2 4 1 2 3 4 1 3 45
HLV-L 1 1
HLV-G
>mmercial
MLV-D 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 80
MLV-A
HLV-L
HLV-G
Ibtotal 147
stal 17 22 24 25 28 30 29 28 24 26 29 28 29 30 28 27 26 29 25 28 532

dtes: (a) Cape Canaveral Air Station, Florida.
(b) Based on the National Executable Mission Model.
(c) Vandenberg Air Force Base, California.
HLV = heavy lift variant
MLV medium lift variant

EELV FEIS



in Table 2.1-4. Figures 2.1-4 and 2.1-5 provide the general location of
facilities at Cape Canaveral AS and the site layout plan for SLC-41,
respectively. The entire SLC-41 area would be utilized for launch operations.

Table 2.1-4. Support Structures, Cape Canaveral AS, Concept A

Common Support Structure Building Operation EELV Modifications

Aircraft Unloading Cape Canaveral AS Skid Strip Receive CUS/Booster None

Storage Building 1721 (Hangar J) Store Launch Vehicle Modification
Building 70500 (Vehicle Integration Elements (Facility 1721)

Building [VIB] Annex)

Building 70580 (Receiving, Inspection,
and Storage)

Building 75251 (Missile Inert Storage)

Office Space Building 70510 Administration None
(Integrate Transfer Launch [ITL]
Warehouse)
Vehicle Processing Building 1721 (Hangar J) Receive and Check Out Modification
Facilities® Vehicle Elements, Process
Elements
Payload Processing Building 70000 Annex (Spacecraft Encapsulate Payload None
Facilities® Processing Integration Facility [SPIF])
Building 55820 (DSCS Processing
Facility [DPF])
Refurbishment Area Building 70665 (VIB Parking Area) Refurbish Mobile Launch None

Platform (MLP)

Assembly Facilities New construction (south of SLC-41) Integrate Launch Vehicle, New Construction
Conduct Integrated System
Test

Launch Complex SLC-41 Launch Countdown, Post- Modification

Launch Countdown

Launch Control Support Building 27220 (Launch Operations Launch Countdown, Modification
Control Center [LOCC]) Launch
Propellant and Gas Holding SLC-41 Launch Vehicle Fueling, Modification
Areas Pressure Testing
Note: (a) These are currently identified facilities; other facilities may be utilized by the payload contractor.
AS = Air Station
CUS = Cryogenic Upper Stage
DSCS = Defense Satellite Communications System
EELV = Evolved Expendable Launch Vehicle

SLC = Space Launch Complex

Under Concept A, the activities associated with EELV would generate the
following average utility demands at Cape Canaveral AS during the projected
peak launch year (2015):

Water - 13,950 gallons per day (gpd)
Wastewater - 10,800 gpd
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Solid waste - 0.5 ton per day
Electricity - 467 kilowatt hours (kWH) per day.

EELV FEIS
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Based upon employment projections and project activities, Concept A would
generate 770 average daily vehicle trips. The evening peak-hour volume
(PHV) is projected to be 160 vehicles.

2.1.1.7 Project Construction Activities - Cape Canaveral AS. At Cape
Canaveral AS, construction activities would begin in July 1998 and continue
through June 2000. Most of the ground-disturbing activities would occur
between August 1998 and June 1999. Construction of the second assembly
facility would occur between January of 2002 and July of 2003. Additional
ground-disturbing activities would occur at the Hangar J driveway between
April and May 2000. Construction personnel requirements would average
260, with a maximum of 382 during peak construction activities. Proposed
construction activities at Cape Canaveral AS are described below.

Existing Facility Modification

SLC-41. Most of SLC-41 would be modified for this concept. Major
modifications would include changing the existing site topography, as
required, to support rail system work and facility modification/new construction.
Modifications at the SLC would be as follows:

The Mobile Service Tower (MST) and the umbilical tower would be
demolished.

Exterior modifications to the Support Equipment Building (SEB)
would include extending the building to house the payload
equipment van; interior modifications would consist of removing
and/or abandoning existing cables and piping and reconfiguring
the building interior to support communications equipment.

The catch basins, gas storage area (GN, and GHe), and
propellant systems (LH, and LO,) would be modified. Mobile
systems for N,O, and MMH, and any necessary scrubbers, would
be utilized.

New facilities for the kerosene fuel (RP-1) system and piping
would include a 90,000-gallon tank, an unloading area, pumps, a
piping system, secondary containment, and a leak detection
system.

Piping to the launch pad would be installed.

An aerial sound suppression water deluge system and fuel and
oxidizer piping would be installed.

New facilities for the LO, storage system would include a 600,000-
gallon tank farm (two 300,000-gallon tanks), an unloading area,
pumps, a piping system, secondary containment, and a leak
detection system.

Building 1721, Hangar J, Booster Storage and Check Out. The existing
driveway would be modified to provide an increased turning radius. Interior
utilities would be modified to meet program requirements.
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Building 27220, Launch Operations Control Center (LOCC). The consoles
inside the LOCC would be replaced. No exterior modifications would be
required.

Road Modifications. The road turning radius at the northeastern corner of
Skid Strip Road and Samuel C. Phillips Parkway would be modified to allow
transport of the launch vehicle.

Infrastructure. Utility lines required for the EELV program would be modified
within SLC-41 in previously disturbed areas.

New Facilities

Assembly Facilities. Two identical assembly facilities, located in separate

complexes of identical design, would be constructed south of SLC-41 along
the current Titan IVB transporter rail line. Construction of the two assembly

facilities would disturb approximately 29.5 acres. A single fence, utility shed,
and guardhouse would be constructed within each complex, and an asphalt
parking area would be constructed adjacent to each complex.

The transporter track systems would be modified to allow movement of the
launch systems to the launch pad, assembly facilities, and refurbishment
areas in the Integrate Transfer Launch (ITL) area.

Utilities for each assembly facility would include an electrical substation, a
diesel generator, and two water chillers. Electrical power, potable water, GN,,

and GHe lines would need to be extended from SLC-41 to each assembly
facility along the previously disturbed road corridor.

Construction Phase

Most of the construction activities would take place along existing road
corridors. At the assembly facilities site, vegetation would be removed to
create a cleared area approximately 300 feet wide. Construction equipment
laydown areas, personal vehicle parking, temporary mobile offices (trailers),
maintenance facilities, and other ancillary construction areas would be sited in
previously disturbed areas (see Figure 2.1-5).

Earthwork for construction would be performed in accordance with the
construction Storm Water Pollution Prevention Plan and project SPCC Plan
that would be developed for this project.

A temporary truck washdown area would be provided within the boundaries of
the construction laydown areas. In order to contain collected wastewater, the
washdown area would be provided with an impoundment containing a sump
that would allow water to percolate into the ground.

Approximately 29.5 acres of land would be disturbed for construction of the

assembly facilities. Depending upon the final design and grading plans, earth
movement would involve a minimum of about 24,000 cubic yards of cut and fill
material. Unsuitable cut material would be removed from the project area to a
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spoil site located off station or at other approved locations. Appropriate
erosion control would be implemented at the stockpile. Construction materials
would generally be transported by truck through Gate 1 over Samuel C.
Phillips Parkway to Titan Il Road to SLC-41.

During the construction period, water use would average approximately
4,000 gpd for general activities (e.g., site washdown, cement mixing,
personnel requirements). Some water would also be used for dust control.
Wastewater generation would average approximately 3,760 gpd. In addition,
approximately 3,450 tons of solid waste would be generated during the

3 1/2-year construction period. The construction contractor would remove
construction debris; any hazardous materials identified during construction
(e.g., asbestos, lead-based paint) would be abated in accordance with
applicable regulations. Approximately 3,100 tons of construction debris,
consisting of concrete (650 tons), structural steel (2,200 tons), and
miscellaneous rails, fencing, piping, and wire (250 tons) would be generated
by demolition activities. The concrete would be reused as structural fill; the
remaining construction materials would be recycled. Approximately 440 tons
of crating, packaging, sheet rock, roofing material, and trash would be
generated over the life of the construction period at an average rate of

0.35 ton per day. This debris would be disposed of in a sanitary landfill.

From 1998 through 2000, construction traffic entering and exiting project
construction sites on Cape Canaveral AS under Concept A is estimated to
generate an average of 1,640 daily vehicle trips, with 170 trips expected
during the peak hour. Construction traffic entering and exiting project
construction sites during the peak construction period is expected to be 2,400
trips, with 250 trips occurring during the peak hour.

2.1.1.8 Project Location and Access - Vandenberg AFB. EELV launch
operations would be conducted at the 33-acre SLC-3W at South Vandenberg
AFB. SLC-3W was used for Atlas D/Agena launches from 1960 to 1963, for
Thor Agena launches from 1963 to 1972, and for Atlas E/F launches from
1972 to 1995. SLC-3W is currently inactive and requires minimal
maintenance.

Access to the SLC would be primarily through the Vandenberg AFB South
Gate entrance via SR 246, then over Air Force-controlled secondary
roadways, including Arguello Boulevard and Bear Creek and Coast roads
(Figure 2.1-6).

2.1.1.9 Support Structures/Operations - Vandenberg AFB. Launch rates
associated with Concept A are provided in Table 2.1-3. Approximately

135 personnel are expected to be required to support EELV launch
operations by 2006. Launch site operations for Vandenberg AFB would be
as described in Section 2.1.1.3 and would occur in the structures listed in
Table 2.1-5. Figures 2.1-6 and 2.1-7 provide the general location of facilities
at Vandenberg AFB and the site layout plan for SLC-3W, respectively. The
entire SLC-3W area would be utilized for launch operations.
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Under Concept A, the activities associated with EELV would generate the
following average utility demands at Vandenberg AFB during the projected
peak launch year (2007):

Water - 7,400 gpd
Wastewater - 6,100 gpd
Solid waste - 0.3 ton per day
Electricity - 233 kWH per day.

Based upon employment projections and project activities, Concept A would
generate 430 average daily vehicle trips, with 90 trips anticipated during the
peak hour.

2.1.1.10 Project Construction Activities - Vandenberg AFB. At
Vandenberg AFB, construction would begin in March 2000 and continue
through March 2002. Most of the ground-disturbing activities would occur
between March and September 2000. Construction personnel requirements
would average 252, with a maximum of 324 during peak construction
activities. Proposed construction activities at Vandenberg AFB are described
below.

Existing Facility Modification

SLC-3W. Most of SLC-3W (within the fence line) would be modified for this
concept. Major modifications would include:

The kerosene fuel (RP-1) tank and piping system, fueling skid,
skid foundation, and secondary containment would be removed.

A 150-kilowatt generator and associated electrical and fuel
systems would be removed.

The roadway would be modified.
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Table 2.1-5. Support Structures, Vandenberg AFB, Concept A

Common Support Structure Building Operation EELV Modifications
Aircraft Unloading Vandenberg AFB Airfield Receive Upper Stage/Booster None
Storage Building 7525 (Booster Assembly Store Launch Vehicle Elements Modification

Vehicle Processing Facility

Office Space

Payload Processing
Facilities

Assembly Facility

Launch Complex

Launch Control Support

Propellant and Gas Holding
Areas

Building [BAB])
Building 8337 (Payload Fairing
Processing Facility)

Building 7525 (BAB)

Building 8401

Building 375 (Integrated Processing
Facility [IPF]),

Building 1032 (Astrotech)

Building 2520 (Payload Processing
Facility [PPF])

New construction (SLC-3W)

SLC-3W

Building 8510 (Remote Launch

Control Center [RLCC])

SLC-3W

Receive and Check Out Vehicle
Elements, Process Elements

Administration

Encapsulate Payload

Integrate Launch Vehicle,
Conduct Integrated Systems
Test

Launch Countdown, Post-
Launch Countdown

Launch Countdown, Launch

Launch Vehicle Fueling,
Pressure Testing

(Building 7525)

Modification

None

None

New Construction

Modification

None

Modification

AFB = Air Force Base

EELV = Evolved Expendable Launch Vehicle

SLC = Space Launch Complex
The existing utility systems and the perimeter security fence,
including new lighting, would be renovated.
A new rail system would be added from the assembly facility to the
launch pad.
The existing MST, MST rail system, and the umbilical tower would
be removed.
The launch mounts, existing deluge systems, and pressurization
and purge systems would be removed.
A launch exhaust duct would be constructed.
The area around the existing retention basin would be utilized as
a secondary catch basin for storm water.
Renovations to the SEB would include removal of the interior of
the existing facility and installation of a new power substation.
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The existing LO, tank and piping would be removed.

Modifications to the gas storage area would include the addition
of He storage bottles and piping connections to the existing GN,
line that serves SLC-3E.

A new launch pad deluge water and acoustic suppression system
would be installed.

Kerosene fuel (RP-1), LH,, and LO, systems would be installed.
Mobile systems for N,O, and MMH, and any necessary scrubbers,
would be utilized.

Building 7525, Booster Assembly Building (BAB). New entrance/exit
driveways would be constructed in the front and rear of the facility.
Construction would occur on the previously disturbed roadway shoulder.

Road/Pavement Improvements. Intersections at the following locations
along the booster tow route would be widened to accommodate the turning
radii of booster transporters: Coast and Bear Creek roads (south of
intersection), Bear Creek and Napa roads (west of intersection), and Napa
and Alden roads (intersection area) (see Figure 2.1-6). The route widening
would occur in previously disturbed areas. Existing power poles at the
northeastern side of Coast and Bear Creek roads would have to be relocated,
and the traffic signal at Utah and New Mexico avenues would need to be
modified (see Figure 2.1-6).

Infrastructure. New utility lines and connections would be located in
previously disturbed areas or within construction areas or other proposed
facilities. These would include water, wastewater, electrical, and gas lines.

New Facilities

Assembly Facility. An assembly facility containing a new power substation
would be constructed approximately 500 feet northeast of the launch pad.

Construction Phase

Initial construction would consist primarily of clearing and grading, and
demolition of existing structures at the project site. Construction activities
would take place within the previously disturbed SLC-3W area or along
existing road corridors. Construction equipment laydown, personal vehicle
parking, temporary mobile offices (trailers), maintenance facilities, and other
ancillary construction areas would be sited in previously disturbed areas at the
SLC-3 fallback parking area.

Earthwork for construction would be performed in accordance with the
construction Storm Water Pollution Prevention Plan and project SPCC Plan
that would be developed for this concept.

26

EELV FEIS



To contain collected wastewater, a temporary truck washdown area with an
impoundment would be provided within the boundaries of the construction
laydown areas.

Approximately 33 acres of land within the SLC-3W fenceline would be
disturbed during construction. Depending upon the final design and grading
plans, earth work would involve a minimum of about 142,000 cubic yards of
cut material. An equal amount of fill material would come from borrow areas
on Vandenberg AFB (Manzanita Borrow Area). Unsuitable cut material would
be returned to the embankment cut at the SLC that would be regraded prior
to site revegetation. Some spoil material may be disposed of on the base
landfill. A site restoration plan would be developed to replace non-native
plant species disturbed during construction with native vegetation.
Construction materials would generally be trucked through the Coast Gate
entrance (see Figure 2.1-6), then to SLC-3W.

During the construction period, water use would average approximately
8,240 gpd for general activities (e.g., site washdown, cement mixing,
personnel requirements). Some water would also be utilized for dust control.
Wastewater generation would average approximately 3,760 gpd. In addition,
approximately 4,900 tons of solid waste would be generated during the
25-month construction period. The construction contractor would remove
construction debris; hazardous materials found during construction (e.g.,
asbestos, lead-based paint) would be abated in accordance with applicable
regulations. Approximately 4,600 tons of debris, consisting of concrete
(1,500 tons), asphalt (500 tons), structural steel (1,600 tons), and
miscellaneous rails, fencing, piping, and wire (1,000 tons), would be
generated by demolition activities in the first 3 months of the project. The
concrete would be reused as structural fill; the remaining construction
materials would be recycled. The remaining 300 tons of debris, consisting of
crating, packaging, sheet rock, roofing material, and trash, would be
generated over the life of the construction period at an average rate of

0.4 ton per day. This debris would be disposed of in a sanitary landfill.

From 2000 to 2002, construction traffic entering and exiting project
construction sites on Vandenberg AFB under Concept A is estimated to
generate an average of 1,600 daily vehicle trips, with 170 trips expected
during the peak hour. Construction traffic entering and exiting project
construction sites during the peak construction period is expected to be 2,000
trips, with 210 trips occurring during the peak hour.

2.1.2 ConceptB

Under Concept B, the contractor would use SLC-37 at Cape Canaveral AS
and SLC-6 at Vandenberg AFB for EELV system activities, as well as other
facilities at both locations.

The following is a general description of the launch vehicle and facility
requirements for Concept B. Specific descriptions for implementation of this
alternative at Cape Canaveral AS and Vandenberg AFB follow the general

EELV FEIS 27



description. Construction would include modifications to existing facilities and
construction of new facilities. Most of the components (boosters, upper
stages, and avionics modules) would be assembled and tested prior to
shipment to the launch site (i.e., Cape Canaveral AS or Vandenberg AFB) in
near flightworthy condition.

2.1.2.1 Launch Vehicle Concept. The EELV would consist of several
variations of a Delta IV (DIV) launch vehicle, including small (DIV-S), medium
(DIV-M), and large (heavy) (DIV-H) launch vehicles, shown in Figure 2.1-8.
This system would use a common booster core (CBC), with a Hypergolic
Upper Stage (HUS), Delta Cryogenic Upper Stage (DCUS), or Heavy Delta
Cryogenic Upper Stage (HDCUS) as second stages, depending upon the
payload requirements. The small and medium vehicles would use one CBC
first-stage core booster; the heavy vehicle would use one first-stage CBC and
two CBC strap-ons. The strap-ons are the standard version of the CBC with
Titan IV nose cones and appropriate separation hardware added. They have
shorter burn times than the center core and would be jettisoned prior to
burnout of the center core vehicle. A Delta IV Medium Plus (DIV-M+) vehicle,
consisting of a DIV-M with solid rocket motors (SRMs), would be utilized for
some commercial missions (not shown in Figure 2.1-8). The SRM booster
casing would be composed of graphite epoxy. Table 2.1-6 provides data for
the launch vehicle components.

Due to the continued evolution and refinement of the EELV, the DIV-M+
vehicle would likely use larger SRMs than are analyzed in this EIS. The SRMs
would be approximately 30 percent larger than those upon which the current
analysis is based. Because information regarding design characteristics for
the larger SRM is not currently available, if the contractor proceeds with its
development, the environmental effects of its use would be addressed under
additional environmental documentation. It is anticipated that this analysis
would result in a finding of no significant impact, as the larger SRMs would still
be smaller than those currently utilized on the Titan IV at both installations.

The medium and heavy upper stages would be fueled by LH, and LO,, and
the small vehicle upper stages would utilize Aerozine-50 (A-50) and N,O,. All
propellant transfer would occur on the launch pad.
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Table 2.1-6. Launch Vehicle Components, Concept B

Reaction RCS
Launch Vehicle Launch Vehicle Propellant Fueling Control System Loading
Component (Ibs) Location (Ibs) Location
CBC DIV-S, DIV-M, LH, (<63,000) Launch Pad NA NA
and DIV-H LO, (<387,000)
HUS DIV-S N,O, (<12,000) Launch Pad Cold gas N, (24) PPF
A-50 (<6,500)
DCUS DIV-M LH, (<7,000) Launch Pad N,H, (160) PPF
LO, (<40,000) He(1)
HDCUS DIV-H LH, (<9,000) Launch Pad N,H, (320) PPF
LO, (<55,000) He (2)
Strap-on SRM® DIV-M+ NH,CIO, (25,000) Launch Pad NA NA
Al (7,000)
HTPB (5,000)
Star 48B DIV-S NH,CIO, (3,200) Launch Pad NA NA
Al (800)
HTPB (500)
Note:  (a) Propellant weight shown is for an individual SRM.
A-50 = Aerozine-50 (50 percent by weight HTPB = hydroxyl-terminated polybutadiene (binder material)
unsymmetrical dimethylhydrazine and HUS = Hypergolic Upper Stage
anhydrous hydrazine) Ibs = pounds
Al = aluminum LH, = liquid hydrogen
CBC = common booster core LO, = liquid oxygen
DCUS = Delta Cryogenic Upper Stage NA = not applicable
DIV = Delta IVB N, = nitrogen
DIV-H = heavy launch vehicle NoH, = anhydrous hydrazine
DIV-M = medium launch vehicle N0, = nitrogen tetroxide
DIV-M+ = medium launch vehicle with solid NH,CIO, =  ammonium perchlorate
rocket motor strap-ons PPF = Payload Processing Facility
DIV-S = small launch vehicle RCS = reaction control system
HDCUS = Heavy Delta Cryogenic Upper Stage SRM = solid rocket motor
He = helium

The CBC is a new design for the EELV program using a Rocketdyne RS-68
engine and would be a common element for all Concept B launch vehicles.
The CBC casing would be composed of aluminum alloy and composite
structures. The CBC propellants are LH, and LO.,.

The HUS would be designed to satisfy the low end of the NMM in terms of
payload delivery to orbit and would be used on the DIV-S only. The DCUS
would be used for the DIV-M, and the HDCUS would be used for the DIV-H.
The DIV-S and the DIV-M both satisfy the medium lift requirement of the
NMM.

For some small vehicle missions, a third stage (Star 48B) containing solid
propellant would be utilized. The propellant would be composed of
ammonium perchlorate (NH,CIO,), aluminum (Al), and hydroxyl-terminated
polybutadiene (HTPB) (binder material). The third stage would be
encapsulated with the payload and transported to the launch pad.
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For the medium and heavy vehicles, fueling of the reaction control system
(RCS) would occur in the payload processing facility. The RCS propellant
would be anhydrous hydrazine (N,H,) and helium (He).

The payload fairings would be developed from existing Delta and Titan IV
designs. The fairing structures for the DIV-H would be made of aluminum;
small and medium vehicle payload fairings would be a graphite-epoxy
composite.

The CBC avionics’ basic architecture and all elements would be developed
from Delta II/1ll avionics that provide single-fault tolerant control that monitors
electrical power for all critical functions. The upper-stage avionics provide the
inertial sensing and data processing for the navigation, guidance, control,
and sequencing; radio frequency (RF) communication electronics; flight
termination; and the telemetry, power, and distribution network.

The FTS would be a redundant system that would provide the capability to
terminate a vehicle undergoing erratic flight before it could endanger people
and property. The system for Concept B would rely upon existing
technologies that have been used for the Titan, Delta, and space shuttle
programs.

Figure 2.1-2 depicts a representative launch vehicle ascent sequence. After
completing its mission, the CBC would fall into the ocean and would not be
recovered. Less than 25 gallons of hydraulic fluid would remain in the
booster when it falls into the ocean and sinks. The payload fairings would
separate from the vehicle prior to orbit, fall into the ocean, and would not be
recovered. No trawling or recovery activities would occur under Concept B.
The upper-stage engine would cut off when the payload reached the desired
orbit. The upper stages (HUS, DCUS, and HDCUS) of the launch vehicle
would boost the payload into orbit, where the upper stage would separate
from the payload. Residual propellant within the upper stages would be
vented to minimize orbital debris due to breakup.

2.1.2.2 Primary Support Structures . Various support structures and
equipment would be necessary to process and launch the vehicle. These
would consist of structures at the proposed SLC (i.e., SLC-37 or SLC-6), as
well as facilities and utilities located elsewhere on the launch site. The
primary support structures and equipment that would be required at both
Cape Canaveral AS and Vandenberg AFB are described in the following
paragraphs. Exact facility locations at each launch site are described for
Cape Canaveral AS in Section 2.1.2.6 and for Vandenberg AFB in

Section 2.1.2.9.

Unloading Facilities. Barge/boat unloading facilities at each location would
be used to unload CBCs transported by barge or boat. Airstrips at each
location would be utilized to unload flight hardware transported by cargo
aircraft. Hardware transported by truck would be received at appropriate
processing facilities or interim storage facilities.
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Storage Facilities. CBCs, upper stages, fairings, and other flight hardware
may be stored in these facilities, if necessary, prior to processing. These
facilities would also be utilized to store ground support equipment (GSE).

Horizontal Integration Facility (HIF). An HIF would be utilized for vehicle
processing. Functions performed in the HIF would include the receiving,
integration of CBCs and strap-ons for the DIV-H, and check-out of the CBC
and upper stages. In addition, this facility would house many support
functions required for integration of the launch vehicle.

Payload Processing Facility. Preprocessed and fueled payloads would be
encapsulated within this facility. The Star 48B would be integrated with the
payload and encapsulated. The payload would be inspected, any final
assembly and checkout conducted, and if required, storable propellant (N,H,)
loaded. Encapsulation of the payload within the fairing would be the final
operation prior to transport to the launch pad.

Launch Complex. The launch complex would include the launch table and
installation/interface points for various support services. It would also contain
launch exhaust ducts that direct the exhaust flame from the launch vehicle
away from the launch deck and complex for safe dispersal. The launch pad
would include an MST, a Fixed Umbilical Tower (FUT), and an SEB that would
provide miscellaneous support systems that need to be close to the launch
pad, as well as propellant and gas storage areas. At Cape Canaveral AS,
each SEB would house a 1,000-kilowatt (kW) backup diesel generator.

Launch Control Center. Launches would be controlled at the launch control
center once SLC operations/procedures had been completed.

Propellant and Gas Holding Areas. Propellant and gas holding areas would
include a gas storage area and LH, and LO, holding areas at the SLC. An
LH, system, consisting of a double-walled tank; a leak detection system; and
a piping system would be used for CBC, DCUS, and HDCUS fueling. This
would include an 850,000-gallon tank at Cape Canaveral AS and an
850,000-gallon tank at Vandenberg AFB. This area would also include an
unloading area, a piping system, a sloped spill runoff area, a propane flare
stack, a hydrogen burn stack to burn excess vapor, a fire suppression system,
power, and instrumentation. Piping to the launch pad would be installed. In
addition, an LO, system consisting of a double-walled tank, pumps, and a
piping system would be required for CBC, DCUS, and HDCUS loading.
Facilities would include a 350,000-gallon tank at Cape Canaveral AS and a
300,000-gallon tank at Vandenberg AFB. An unloading area, an LH, leak
detection system, and a piping system would also be required. At
Vandenberg AFB, an existing berm that slopes to an existing containment
area would be utilized for secondary containment. At Cape Canaveral AS, a
containment system would be designed in accordance with Range Safety and
OSHA requirements. The earthen berm containment areas would
accommodate 100 percent of the liquid volume because of the rapid
volatilization of any potential spills.
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The gas storage area would include storage and handling facilities for GHe
and liquid nitrogen (LN,). At both Cape Canaveral AS and Vandenberg AFB,
one 20,000-gallon tank of LN, and twelve 300-cubic-foot vessels of GHe
would be required. GN, would also be provided to the launch facilities via
existing pipelines and/or trucks. Additional piping would be installed, as
required. Two additional GN, truck connections would be required at Cape
Canaveral AS.

A-50 and N,O, for the HUS would be transported to the site by DOT-approved
supply tankers following procedures similar to those used currently for the
Delta Il program. These chemicals would not be stored on site. The loading
area would include secondary containment and a leak detection system.
Mobile scrubbers and fixed scrubbers on the FUT used during propellant
loading and tank venting would require applicable air permits or exemptions
similar to those required for current Delta |l operations.

Small quantities of MMH required for the DCUS would be provided in DoD-
approved drums. MMH would be scrubbed and permitted, as required.
Hypergolic rinseate would be managed and disposed of in accordance with
applicable federal, state, and installation requirements.

Solid propellant would not be stored in the launch pad area. Existing solid
propellant storage facilities would be utilized at each launch location. At
Cape Canaveral AS, solid propellant would be stored in a new Delta Ill
building within Area 57E to be constructed in 1998, and within portions of
Buildings 50801 and 50803. At Vandenberg AFB, solid propellant would be
stored in Building 1670.

2.1.2.3 Launch Site Operations. The launch vehicle components would be
shipped separately to each launch site (i.e., Cape Canaveral AS or
Vandenberg AFB). Upon arrival, the components would undergo a variety of
receiving inspections and off-line processing in the facilities noted above
before final integration on the launch pad. Figure 2.1-9 provides an overview
of the Concept B launch operation concept.

Launch process operations that would occur at the launch site include launch
preparation, launch operations, and post-launch refurbishment of the launch
pad. Table 2.1-7 lists the types and total estimated quantities of hazardous
materials used for these processes for each Concept B launch. All hazardous
materials used would be handled in accordance with applicable federal, state,
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Table 2.1-7. Estimated Hazardous Materials Utilized Per Launch (all
processes), Concept B?

Material Quantity (Ibs)®
POL 80
VOC-Based Primers, Topcoats, and Coatings 580
Non-VOC-Based Primers, Topcoats, and Coatings 460
VOC-Based Solvents and Cleaners 530
Non-VOC-Based Solvents and Cleaners 1,070
Corrosives 5,500
Refrigerants 0
Adhesives, Sealants, and Epoxies 690
Other 20
Total 8,930

Notes: (a) Propellants are shown in Table 2.1-6.
(b) Estimated quantities are rounded to the nearest pound and are the same
for Cape Canaveral AS and Vandenberg AFB. Estimates are not dependent on

vehicle type.
Ibs = pounds
POL = petroleum, oil, and lubricants

VOC = volatile organic compound

and local regulations. Any spill of these materials would be collected and
disposed of by a certified subcontractor in accordance with the SPCC Plan.

Vehicle Receiving/Inspection. The major transportation methods for this
concept would include barge/boat, air, and truck. The CBCs, CBC/interstage,
and CBC strap-ons would be shipped to the installation by barge/boat and
received at the barge unloading facilities. The CBCs and CBC components
would be loaded onto an elevated platform transport (EPT) vehicle (stored on
the barge) for delivery to the HIF or an interim storage facility. At Vandenberg
AFB, the EPT would deliver components, then return to the Boat Dock in
reverse along the same route. Delivery of these components would require
three trips to and from the dock. In addition, the barge would be required to
move to the dock, then move out to deeper water three times to complete the
unloading process. The entire unloading process is expected to take
approximately 19 hours.

Some of the payload fairings would be transported to the launch site via
aircraft and received at the airstrip; the upper stage and the remainder of the
payload fairings would be transported by truck. Once at the launch site, the
payload fairings would be transported to the payload encapsulation facility.
The HUS, CUS, and HDCUS would be transported to the HIF or an interim
storage facility. ltems received would be inspected and prepared for
integration/encapsulation at designated facilities.

Liquid propellant for the launch vehicle would be shipped directly from the
manufacturing location. All propellant would be shipped in accordance with
DOT regulations in Title 49 CFR Parts 100-199. LO, and LH, would be
transported by truck and would be shipped from the manufacturing locations
to the launch site. After the Directorate of Aerospace Fuels Management,
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located at Kelly AFB, Texas, approves the shipment of N,O,, it would be
shipped by rail or truck from the manufacturing location to the launch site.

MMH and A-50 would be transported via truck by one of the authorized
shippers (Directorate of Aerospace Fuels Management or NASA) to the
launch site. Solid rocket motors could be shipped by truck, rail, barge, or
aircraft.

Horizontal Integration Facility Processing. Receiving, integration, and
check-out of the CBC and upper stages would be performed in the HIF.
When the launch vehicle is ready, it would be transported to the launch pad.

Payload Encapsulation. This process would involve encapsulating the
payload within the payload fairing, which would entail mating the payload-
attach fittings, payload, and fairing, and conducting automated tests to
ensure that all interfaces are verified. The third stage would be encapsulated
with the payload, if required, for some small vehicle missions. Fueling of the
payload would be conducted prior to encapsulation in payload processing.

Launch Vehicle Transfer and Erection. During this process, the unfueled
launch vehicle would be moved to the launch pad from the HIF and erected.
The assembled launch vehicle and umbilicals would then be raised and
connected to the launch table.

Launch Pad Processing. The launch pad processing for all three vehicles
would be similar, with the exception of the propellant servicing of the upper
stages and attitude control systems. The vehicle would be erected and the
launch mount unit secured to the launch table. The MST/mobile assembly
shelter (MAS) (at Vandenberg AFB only) would be moved over the pad, and
access platforms would be lowered or rotated in place to gain access to
critical vehicle points. Interfaces at the pad include electrical, engine purge
lines, GHe purge lines, ground equipment purge lines, LO, and LH, fill and
drain lines, and vent lines, as applicable. The encapsulated payload would
be hoisted by the MST crane and positioned over the upper stage.

Upon completion of final vehicle preparations for launch, the MST/MAS would
be moved into the launch position, and final countdown would commence.
The vehicle would undergo a final "hold fire" test to ensure range safe
operation, followed by fueling of the vehicle stages. The final countdown
would then be completed and the vehicle launched.

Approximately 125,000 gallons of Ignition Pulse Suppression (IPS) water per
launch would be sprayed into the flame deflector to cool the rocket exhaust
and minimize damage to the launch pad. At Cape Canaveral AS, water
remaining in the launch duct after launch would be released to a concrete-
lined pond, then to grade in accordance with permit requirements. Water that
could not be released to grade would be released to the new pre-treatment
plant; the effluent would then be pumped to the central WWTP. At
Vandenberg AFB, water would be routed to an existing holding pond. The
water would be tested, if solids were used, and neutralized, if required. It
would then be treated with a reverse osmosis unit and pumped to an existing
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water tank and recycled for use during the next launch. Approximately
30 percent of this water would require replacement for each launch.

Approximately 30,000 gallons of water per launch would be required for pad
washdown after DIV-M+ vehicle launches. This water would be neutralized
and disposed of according to installation requirements.

Flight Support Operations. Flight operations after launch include the
downlinking of composite vehicle performance and system payload telemetry
data to the NASA TDRSS. These data would be routed to recording stations,
as required for processing, data archiving, analysis, and monitoring by launch
team personnel. Pre- and post-launch telemetry data would be used to
perform event reconstruction, trend analysis, and vehicle performance
evaluation. Flight support operations also include range safety control
throughout all phases of the mission.

Post-Launch Operations. This process would include pad refurbishment in
preparation for the next launch. Following launch, some of the components
would require sandblasting and repainting; ablative material would be applied
on some areas.

The HUS hypergolic propellant transfer system would be flushed with
demineralized water and purge-dried with GN,.

Small leaks and spills could occur during fueling, as could other hazardous
material spills. These materials would be cleaned up, if necessary, with water,
and/or absorption, or adsorption by the appropriate materials, and collection
of the waste materials into DOT-approved waste containers for disposal.
Collected wastewater would be disposed of in accordance with applicable
federal, state, and local regulations.

If a launch were to be canceled or delayed beyond the launch window, it
would be necessary to defuel the launch vehicle in accordance with

EWR 127-1 requirements. Defueling is accomplished through pneumatic-
activated valves that allow propellant to drain to ground/mobile storage
containers. Electrically activated valves would allow high-pressure helium to
vent to the atmosphere.

2.1.2.4 Safety Systems. Concept B would be subject to the same rules
and policies described in Section 2.1.1.4 for Concept A. Systems with
aspects unique to Concept B are described below.

Fire Protection System. Fire protection, alarm, and fire suppression systems
would be provided for all fuel (A-50, LH,, N,H,) holding areas and support
facilities. Gas (H,) detectors, detecting the lower explosive limit in the LH,
storage area, would activate the alarms to the Air Force Fire Department.
Flame detection alarms would also automatically activate deluge systems and
notify the Fire Department. At Cape Canaveral AS, fire suppression water
would be obtained through an existing 10-inch potable water line; a fire
suppression water tank (144,000-gallon minimum) and pumps would likely be
required. At Vandenberg AFB, an existing tank above the launch complex
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would be utilized for fire suppression water. An underground fire suppression
water loop encircling the site would be installed at the Cape Canaveral AS
SLC-37 launch pads. This loop would contain approximately 21 hydrants; the
total anticipated fire suppression water flow would be 1,500 to 2,000 gallons
per minute (gpm). At Vandenberg AFB (SLC-6), the existing fire suppression
loop would be used and extended to include the new HIF. At the HIF,
approximately 4 additional hydrants may be required. For oxidizer fueling
performed by truck, a deluge system would not be included because N,O,
and water are highly reactive. Flushdown hoses, however, would be
available.

Security. Security requirements, an integral component of project safety,
would be incorporated within the project design and through operational
procedures. Elements of site security would include a perimeter security
fence, a clear zone, security lighting, security standby power, an intrusion
detection system, and security patrol roads. Security procedures include the
use of entry controllers, alarm monitors, closed circuit television (CCTV),
alarm/security response teams, radios, and vehicles in accordance with Air
Force regulations.

Launch Hazard Area Safety. The procedures for launch safety would be the
same for Concept B as described for Concept A, except for the number of
beach closures at Vandenberg AFB. Jalama Beach County Park would be
closed to the public during low-azimuth launches (less than 180 degrees) from
SLC-6. Ocean Beach County Park would not be closed during launches from
SLC-6.

Quantity-Distance Criteria. The facilities associated with Concept B would
be sited to meet ESQD criteria.

2.1.2.5 Project Location and Access - Cape Canaveral AS. EELV launch
operations would be conducted at the 120-acre SLC-37 (Pads 37A and 37B)
at Cape Canaveral AS, in the north-central portion of the station. SLC-37
was originally used for the Apollo Program. The only remaining structures at
SLC-37 are concrete support equipment buildings that served as bases for
the two launch pad umbilical towers, the former launch control center,
miscellaneous retaining walls, and the concrete pad/refractory brick pad
areas.

Cape Canaveral AS is accessible through Gate 1 from SR 401
(Figure 2.1-10). Once on Cape Canaveral AS, access to the site is along
Samuel C. Phillips Parkway to Beach Road, which connects to SLC-37.
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2.1.2.6 Support Structures/Operations - Cape Canaveral AS. Launch
rates associated with Concept B are provided in Table 2.1-8. Approximately
540 personnel are expected to be required to support EELV program
operations by 2007. Launch operations for Cape Canaveral AS would be as
described in Section 2.1.2.3 and would be conducted in the structures listed
in Table 2.1-9. Figures 2.1-10 and 2.1-11 provide the general location of
facilities at Cape Canaveral AS and the site layout plan for SLC-37,
respectively. Most of the area would be utilized for launch operations.

Under Concept B, the projected activities associated with EELV would
generate the following average utility demands at Cape Canaveral AS during
the projected peak launch year (2015):

Water - 24,400 gpd

Wastewater - 24,300 gpd

Solid waste - 1.1 tons per day
Electricity - 96,200 kWH per day.

Based upon employment projections and project activities, Concept B would
generate an average of 1,730 vehicle trips daily, with 360 trips expected to
occur during the peak hour.

2.1.2.7 Project Construction Activities - Cape Canaveral AS.
Construction at Cape Canaveral AS would begin after Engineering and
Manufacturing Development (EMD) award (summer 1998) and would be
completed by June 2000. Construction personnel requirements would
average 220, with a maximum of 405 personnel required during peak
construction activities in June 1999. Proposed construction activities at Cape
Canaveral AS are described below.

Existing Facility Modification

At SLC-37, launches are planned from both Pads 37A and 37B.
Modifications required to support EELV activities would include the following
(see Figure 2.1-11):
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Table 2.1-8. Concept B Launch Rates

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
East Coast®
Government®
DIV-S 1 2 3 2 2 3 3 3 3 5 3 5 3 3 3 3 3 3 3 59
DIV-M 2 2 4 7 6 4 4 1 3 3 5 4 5 7 5 3 4 5 4 78
DIV-H 1 1 1 1 1 1 1 1 8
Commercial
DIV-S 4 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 118
DIV-M
DIV-M+ 8 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 122
DIV-H
Subtotal 385
West Coast®
Government®
DIV-S 1 1 1 1 3 1 2 2 1 2 1 1 1 1 21
DIV-M 1 1 3 2 3 3 1 3 2 4 2 2 4 1 2 3 4 1 3 45
DIV-H 1 1
Commercial
DIV-S 4 4
DIV-M
DIV-M+ 2 4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 38
DIV-H 2 4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 38
Subtotal 147
Total 17 22 24 25 28 30 29 28 24 26 29 28 29 30 28 27 26 29 25 28 532

Notes: The DIV-S and DIV-M vehicles fulfill the medium lift requirement of the National Mission Model. The DIV-H vehicle fulfills the heavy lift requirement of the National Mission Model.
(a) Cape Canaveral Air Station, Florida.
(b) Based on the National Executable Mission Model.
(c) Vandenberg Air Force Base, California.

DIV-H
DIV-M
DIV-M+
DIV-S

heavy launch vehicle

medium launch vehicle

medium launch vehicle with solid rocket motor strap-ons
small launch vehicle
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Table 2.1-9. Support Structures, Cape Canaveral AS, Concept B

Common Support Structure

Building

EELV Modifications

Barge/Boat Unloading
Aircraft Unloading

Storage Facility
Equipment Storage Facility
Electric Substation

Machine Shop

Port of Canaveral Dock

Cape Canaveral AS Skid Strip
Building 1348 (Hangar C)
Buildings 33008/43400

New Construction

Building 43400

None

None

Modification

Modification

New Construction

Modification

Storage/Office Space Buildings 38804/38835 (Centaur Processing  Modification

Facility [CPF] Complex)

Storage/Processing Buildings 50801/50803 (Area 57E) None

Horizontal Integration Facility New Construction New Construction

DSCS Processing Facility Building 55820 (DSCS Processing None

Facility [DPF])

Building 70000 (Spacecraft Processing None
Integration Facility [SPIF])

Payload Processing Facility

New Construction/
Modification

Launch Complex SLC-37 (Pads 37A and 37B)

Launch Control Center Building 38835 (Centaur Processing Modification

Building [CPB])

AS = Air Station

DSCS = Defense Satellite Communications Systems
EELV = Evolved Expendable Launch Vehicle

SLC = Space Launch Complex

Pad 37A
The existing roads would be modified.

A launch pad would be constructed at the previous location of the
existing Pad 37A. An FUT and MST would be constructed on the
pad, which would be raised above the location of the previous
pad to accommodate the exhaust duct and provide a level area
for the MST. Support and tie-downs for the MST and the FUT
would be provided on the pad.

Facility 33006 (former Utility Building) would be modified for use as
the SEB. A fire detection and suppression system would be
installed.
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Pad 37B

A modular security building with parking spaces would be
constructed.

Lightning protection towers would be constructed.

A launch table containing the interfaces to the vehicle from the
ground support systems would be constructed to support the
vehicle prior to launch.

A launch support structure connected to the SEB by a service

tunnel would be constructed to support the launch table and
MST. A fire detection and suppression system would be installed.

A flame deflector and exhaust duct would be installed.
A Theodolite Building and an MST would be constructed.

Buildings 33001, 33003, 33007, 33009, 38320, 43401, 43403,
and 43405 are inactive, and would be abandoned in place.

The existing roads would be modified.

The launch pad area would be modified, including removal of
approximately 32,000 square feet of refractory brick that may
contain asbestos and silica. Portions of the roads within SLC-37
would be new.

A 250,000-gallon LO, tank would be installed within a gas storage
area.

An 850,000-gallon LH, tank would be installed.

The existing SEB (Facility 33002) would be renovated, and a
Theodolite Building, lightning protection towers, a guardhouse, a
security fence between the Pad 37A and 37B areas, an MST, a
launch table, and exhaust ducts would be constructed.

A launch support structure deck would be installed to provide
rooms and passageways under the launch deck for umbilicals and
services.

The Common Support Building (CSB) (Facility 33000) would be
modified.

The existing Sentry House (Facility 33005) would be removed.
A guardhouse would be installed at the entrance of the SLC.

Chain-link security fence would be installed around the SLC
between SLC-37A and SLC-37B.

A pipeline and lift station would be installed to transfer wastewater
to the Cape Canaveral AS WWTP.
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A GHe vaporization system and pipeline tie-in would be installed
at SLC-37.

A compressed GN, pipeline would be installed to connect the new
gas storage area to the Cape Canaveral AS commercial line at
Samuel C. Phillips Parkway. The underground portion of the line
that ties into the existing line northeast of Building 43400 and
runs along Beach Road to the SLC-37 gas storage area would be
carbon steel; the aboveground piping at the gas storage area
would be stainless steel. The carbon steel underground line
would have cathodic protection.

Port of Canaveral Dock. A dock at the Port of Canaveral would be used for
EELV program activities. Any additional required road or facility improvements
would be the responsibility of the Port of Canaveral.

Building 1348 (Hangar C). This building would be used for GSE storage.
Upgrades to Hangar C would include interior asbestos and lead-based paint
abatement, minor interior modifications, and construction of new entrances.
Additional storage space (approximately 20,000 square feet) would be
required on Cape Canaveral AS; available facility space has not yet been
identified.

Buildings 33008 and 43400. These buildings would be used for storage.
Modifications to Buildings 33008 and 43400 would be required to support
EELV program activities. The extent of modifications required has not yet
been determined.

Buildings 38804, 38835, Centaur Processing Facility. These facilities
would be used for storage of fairings and upper stages, as well as other
support activities. Interior modifications to these buildings would be required.
The launch control area within Building 38835 would be modified.

Building 43400. A portion of this building would be utilized as a machine
shop. Interior modifications would be required.

Area 57E. Portions of existing Buildings 50801 and 50803, and a new
building scheduled for construction for the Delta Ill program, all within Area
57E, would be utilized for storage and processing.

Infrastructure. New wastewater, electrical, and water lines would be installed
(see Figure 2.1-11). Some improvements would be made along existing road
corridors; new wastewater and electrical lines may be installed through
undisturbed areas between SLC-37 and Samuel C. Phillips Parkway.
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New Facilities

Horizontal Integration Facility. An HIF would be constructed near SLC-37
on the south side of Beach Road (see Figure 2.1-11). The facility would be of
a hangar-like configuration, with a parking lot in front. A fire detection system
and sprinkler system would be installed. An estimated 15 acres would be
disturbed for construction of the HIF.

Electric Substation. An electrical substation and associated connections
would be constructed in the vicinity of Patrol Road and Samuel C. Phillips
Parkway, at the area of Building 43302 (which would be removed). All
electrical lines would be run underground.

Elevated Platform Transporter Garage. An elevated platform transporter
(EPT) garage would be constructed west of and adjacent to Building 43400.

The facility would be approximately 6,500 square feet in size.

Gaseous Nitrogen Metering Station. A GN, metering station would be
constructed west of the EPT garage, on Samuel C. Phillips Parkway.

Alternative Facilities

Two alternative facilities have been identified at Cape Canaveral AS for
Concept B activities, in the event that the preferred locations are not available
in the time period required to support the EELV program. These facilities are
described below.

Horizontal Integration Facility. An alternate location for construction of the
HIF is adjacent to the CPF Complex (Buildings 38800/38804/38805).

U.S. Air Force Roll-On/Roll-Off Dock. If the Port of Canaveral Dock is not
available to support EELV, the existing Air Force Roll-On/Roll-Off Dock would
be modified. Limited dredging activities may be required in previously
dredged areas. The dock would be modified to accommodate the turning
radius of the transport vehicle/dolly in the egress area.

Construction Phase

The majority of new construction, except for construction of the HIF, would
occur within the previously disturbed SLC-37 area or along existing road
corridors. The majority of the area at SLC-37 inside the new security fence
would be cleared of vegetation (approximately 25 to 30 acres for Pad 37A
and 55 acres for Pad 37B). Construction equipment laydown areas, personal
vehicle parking, temporary mobile offices (trailers), maintenance facilities, and
other ancillary construction areas would be sited in previously disturbed areas
(see Figure 2.1-11). The concrete batch plant would be located between
Pads 37A and 37B. Construction laydown areas would be located
approximately 200 feet southeast and 800 feet southwest of Pad 37A, along
the perimeter road.
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Earthwork for construction would be performed in accordance with the
construction Storm Water Pollution Prevention Plan and the SPCC plan.

To contain wastewater, a temporary truck washdown area with an
impoundment would be provided within the boundaries of the construction
laydown areas.

Approximately 96 acres of land, including the area for construction of the
launch complex, HIF, and electric substation, would be disturbed during
construction. Depending upon the final design and grading plans, 10,000 to
18,000 cubic yards of material would be excavated and 220,000 to

360,000 cubic yards of fill would be required. Fill material would come from
the East Trident Spoil Area on station. Unsuitable cut material would be
removed from the project area to a spoil site on Cape Canaveral AS, or to
other approved locations. Appropriate erosion control would be implemented
at the stockpile. Construction materials generally would be trucked through
Gate 1 over Samuel C. Phillips Parkway to SLC-37.

During the construction period, approximately 3,300 gpd of water would be
required for general activities (e.g., site washdown, cement mixing, personnel
requirements). Wastewater generation would average approximately

2,000 gpd. In addition, approximately 6,240 tons of solid waste would be
generated during the 2-year construction period. Removal of construction
debris would be the responsibility of the construction contractor; any
hazardous materials found during construction (e.g., asbestos, lead-based
paint) would be abated in accordance with applicable regulations.
Approximately 5,830 tons of construction debris, consisting of concrete (3,900
tons), asphalt (1,650 tons), and fire brick (280 tons), would be generated by
demolition activities in the first 3 months of the project. These construction
materials would be recycled. The remaining 410 tons, consisting of wood
(120 tons), paper (10 tons), copper and miscellaneous metal (80 tons), and
miscellaneous garbage (200 tons), would be generated over the life of the
construction period at an average rate of 0.6 ton per day. The miscellaneous
garbage would be disposed of in a sanitary landfill; the remaining materials
would be recycled to the maximum extent possible.

From 1998 through 2000, construction traffic entering and exiting project
construction sites on Cape Canaveral AS under Concept B is estimated to
generate an average of 1,400 daily vehicle trips, with 150 trips expected
during the peak hour. Construction traffic entering and exiting project
construction sites during the peak construction period in June 1999 is
expected to be 2,550 trips, with 270 trips occurring during the peak hour.

2.1.2.8 Project Location and Access - Vandenberg AFB. EELV launch
operations would be conducted at the 100-acre SLC-6 at South Vandenberg
AFB. The SLC-6 site was originally constructed in 1970 for the Titan [[IM
manned launch vehicle that was to be used for the Manned Orbital
Laboratory (MOL) program. After the MOL program was canceled, SLC-6 was
modified for the space shuttle program, but was never used for this program.
Most of the facilities are currently in mothball status. Some of the other
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facilities are currently being used by the California Commercial Spaceport and
a launch contractor.

Access to the SLC would be primarily through the Vandenberg AFB South
Gate entrance via SR 246, then over Air Force-controlled secondary
roadways, including Arguello Boulevard, and Bear Creek and Coast roads
(Figure 2.1-12).

2.1.2.9 Support Structures/Operations - Vandenberg AFB. Launch rates
associated with Concept B are provided in Table 2.1-8. Approximately 400
personnel are expected to be required to support EELV launch operations by
2007. Launch site operations would be as described in Section 2.1.2.3 and
would occur in the structures listed in Table 2.1-10. Figures 2.1-12 and
2.1-13 provide the general location of facilities at Vandenberg AFB and the
site layout plan for SLC-6, respectively. Most of the SLC-6 area would be
utilized for launch operations.

Under Concept B, the projected activities associated with EELV would
generate the following average utility demands at Vandenberg AFB during
the projected peak launch year (2007):

Water - 18,100 gpd

Wastewater - 18,000 gpd

Solid waste - 0.8 ton per day
Electricity - 89,500 kWH per day.

Based upon employment projections and project activities, Concept B would
generate an average of 1,280 vehicle trips daily, with 270 trips occurring
during the peak hour.

2.1.2.10 Project Construction Activities - Vandenberg AFB. At
Vandenberg AFB, construction would begin in March 1999 and would be
completed by March 2001. Construction personnel requirements would
average 173, with a maximum of 350 personnel required during peak
construction activities between January and March 2000. Proposed
construction activities at Vandenberg AFB are described below.
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Table 2.1-10. Support Structures, Vandenberg AFB, Concept B

EELV
Common Support Structure Building Modifications
Barge/Boat Unloading South Vandenberg AFB Boat Dock Modification
Aircraft Unloading Vandenberg AFB Airfield None
Hardware Storage Building 836 Modification
Storage and Refurbishment Buildings 330, 398, 520 Modification
Horizontal Integration Facility New Construction (SLC-6) New Construction
Payload Processing Facilities Building 375 (Integrated Processing Facility [IPF]) Modification/New
Building 1032 (Astrotech) Construction
New Construction (SLC-6)
SRM Storage and Processing Building 1670 Modification
Launch Complex SLC-6 Modification
Launch Control Center Building 8510 (Range Launch Control Center None
[RLCC])
AFB = AirForce Base
EELV = Evolved Expendable Launch Vehicle
SLC = Space Launch Complex
SRM = solid rocket motor

Existing Facility Modification

SLC-6. The MST, bridge cranes, launch mount and exhaust ducts, and LO,
and LH, storage areas would be modified. Other modifications would include:

A launch table and FUT would be constructed on the launch pad.

The fuel holding area, oxidizer storage area, and payload
changeout room would be demolished.

A Theodolite Building would be constructed east of the launch
pad.

Chain-link fencing would be installed between the launch complex
and the Integrated Processing Facility (IPF) to form a security
boundary. This would require clearance of vegetation for 30 feet
on both sides of the fence.

South Vandenberg AFB Boat Dock. Modifications would consist of dredging
approximately 20,000 cubic yards of sediment from the existing harbor
channel. Dredging would be accomplished to the previously dredged depth.
Disposal of material would be conducted in accordance with U.S. Army Corps
of Engineers (USACE) permit requirements. Spoil disposal methods under
consideration include disposal in a landfill, ocean disposal, or beach
replenishment.
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Building 836. Building 836 would be utilized for receiving, inspection, and
storage of CBCs and upper stages. Minor interior modifications would be
required.

Building 375, Integrated Processing Facility and Building 1032
(Astrotech). The IPF would require substantial exterior and interior
modifications. A Payload Encapsulation Facility (PEF) would be added to the
east side of the IPF. The addition would be approximately 65 feet by 67 feet
and would be constructed in a previously disturbed area. The Astrotech
facility would likely require construction of a new high bay for encapsulation of
heavy payloads.

Buildings 330, 398, and 520. These facilities would be utilized for storage
and refurbishment of GSE. Minor interior modifications would be required at
all three facilities.

Building 1670. Building 1670 would be utilized for SRM storage and
processing.

Infrastructure. Utility modifications would occur within previously disturbed
areas of SLC-6.

New Facilities

New Horizontal Integration Facility. A new HIF would be constructed in the
northern portion of SLC-6. This area was the laydown area used during the
initial construction of SLC-6 and is now a parking lot. Approximately 14 acres
would be disturbed during construction. A payload processing facility for
commercial launch program customers may be constructed adjacent to the
HIF. The facility would measure approximately 66,500 square feet and would
be sited within an area identified as disturbed for HIF construction; however,
the exact location of facility construction is unknown.

Alternative Facilities

Two alternative facilities have been identified for Concept B activities at
Vandenberg AFB, in the event that the preferred facilities are not available in
the time period required to support the EELV program. These facilities are
described below.

Building 2520. If Building 375 is not available for payload encapsulation
activities, Building 2520 would be utilized for unbagging of payload fairings
and encapsulation of small and medium payloads.

Building 7525. If Building 330 is not available to support EELV,

Building 7525 would be utilized for GSE storage and refurbishment, and
sandblasting and painting activities. If Building 836 is not available for
storage of flight hardware, Building 7525 would be utilized for this purpose.
The extent of modifications required has not yet been determined.

Construction Phase
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Construction activities would take place within the previously disturbed SLC-6
area or along existing road corridors. SLC-6 consists of 100 acres of semi-
improved grounds within a perimeter fence. Construction equipment laydown
areas, personal vehicle parking, temporary mobile offices (trailers),
maintenance facilities, and other ancillary construction areas would be sited in
previously disturbed areas, to the north of the construction site.

Earthwork for construction would be performed in accordance with the
construction Storm Water Pollution Prevention Plan and the SPCC plan.

To contain collected wastewater, a truck washdown area and impoundment
within the boundaries of the construction laydown areas would be provided.

Depending upon the final design and grading plans, 4,500 to 7,500 cubic
yards of material would be excavated, and 80,000 to 135,000 cubic yards of
fill would be required. Fill material would come from the Vandenberg AFB
Manzanita Borrow Area. Unsuitable cut material would be removed from the
project area to the Manzanita spoil site, or to other approved locations. Top-
soil would be removed and stockpiled on site for re-spreading on disturbed
areas for revegetation and erosion control after completion of construction.
Appropriate erosion control would be implemented at the stockpile.
Construction materials generally would be trucked through the Coast Gate,
then over Coast Road to SLC-6.

During the construction period, approximately 2,100 gpd of water would be
required for general activities (e.g., site washdown, cement mixing, personnel
requirements). Wastewater generation would average approximately

1,400 gpd. In addition, approximately 12,400 tons of solid waste would be
generated during the 25-month construction period. Removal of construction
debris would be the responsibility of the construction contractor; any
hazardous materials found during construction (e.g., asbestos, lead-based
paint) would be abated in accordance with applicable regulations.
Approximately 11,250 tons of concrete would be generated by demolition
activities during the first 6 months of the project. The concrete waste would
be reused to fill the abandoned flame duct on the project site. The remaining
construction materials, consisting of wood (120 tons), paper (12 tons), copper
(18 tons), structural steel (800 tons), and miscellaneous garbage (200 tons),
would be generated over the life of the construction period at an average rate
of 1.5 tons per day. The miscellaneous garbage would be disposed of in a
sanitary landfill; the remaining materials would be recycled to the maximum
extent possible.

From 1998 to 2001, construction traffic entering and exiting project
construction sites on Vandenberg AFB under Concept B is estimated to
generate an average of 1,100 daily vehicle trips, with 115 trips expected
during the peak hour. Construction traffic entering and exiting project
construction sites during the peak construction period between January and
March 2000 is expected to be 2,200 trips, with 230 trips occurring during the
peak hour.
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2.1.3 Concept A/B

Under Concept A/B, the contractors would use SLC-41 and SLC-37 at Cape
Canaveral AS and SLC-3W and SLC-6 at Vandenberg AFB for the EELV
system activities, as well as other facilities at both locations.

2.1.3.1 Launch Vehicle Concept. Under Concept A/B, the launch vehicle
system described in Section 2.1.1.1 for Concept A and that described in
Section 2.1.2.1 for Concept B would both be utilized.

2.1.3.2 Primary Support Structures. Structures described in Sections
2.1.1.2 and 2.1.2.2 for Concept A and B, respectively, would be utilized to
support Concept A/B activities. If this concept were to proceed, any conflicts
in facility usage between the two contractors would be addressed as the
EELV program is further defined.

2.1.3.3 Launch Site Operations. Launch vehicle components would be
delivered to the site, and all operations would be conducted as described in
Sections 2.1.1.3 and 2.1.2.3 for Concepts A and B, respectively. Quantities
of hazardous materials to be utilized would be the same per launch as shown
in Tables 2.1-2 and 2.1-6, respectively, for both Concepts A and B.

2.1.3.4 Safety Systems. Concept A/B would be subject to the same rules
and policies described in Sections 2.1.1.4 and 2.1.2.4, respectively, for
Concepts A and B.

2.1.3.5 Project Location and Access - Cape Canaveral AS. As described
in Section 2.1.1.5 for Concept A and in Section 2.1.2.5 for Concept B, EELV
launch operations would be conducted at SLC-41 and SLC-37 at Cape
Canaveral AS.

2.1.3.6 Support Structures/Operations - Cape Canaveral AS. Launch
rates associated with Concept A/B are provided in Table 2.1-11. As
described in Section 2.1, each contractor is assumed to launch approximately
50 percent of the combined total of EELV flights. No distinction has been
made between government and commercial flights. Full staffing to support
EELV program operations would be reached in 2003 for Concept A at 150
personnel and in 2007 for Concept B at 440 personnel.
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Table 2.1-11. Concept A/B Launch Rates
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total

Coast®

cept A

MLV-D 4 4 5 3 3 3 3 5 4 5 5 4 5 4 5 4 3 3 5 3 80
MLV-A 3 4 4 5 7 6 5 4 3 4 3 6 4 5 7 6 5 4 6 6 97
HLV-L

HLV-G 1 1 1 1 1 1 1 1 8
cept B

DIV-S 3 2 2 3 2 2 2 2 1 1 3 3 2 2 3 3 2 3 3 3 47
DIV-M 2 2 3 3 3 4 3 4 2 2 3 4 4 3 4 2 3 2 3 2 58
DIV-M+ 2 3 4 2 4 3 2 4 4 4 2 2 2 3 4 4 2 2 4 4 61
DIV-H 1 1 1 1 1 2 1 1 2 1 2 1 1 1 1 1 19
otal 370
t Coast®

sept A

MLV-D 2 2 2 1 2 2 4 2 2 3 1 2 2 2 2 2 2 1 36
MLV-A 1 1 3 2 3 3 1 3 2 4 2 2 4 1 2 3 4 1 3 45
HLV-L 1 1
HLV-G

cept B

DIV-S 1 1 1 1 1 1 1 1 1 2 2 1 14
DIV-M 1 1 1 2 1 3 1 1 1 1 2 1 1 1 1 1 2 1 1 24
DIV-M+ 2 2 2 2 2 4 2 2 2 1 1 4 1 2 2 1 1 33
DIV-H 1 2 2 1 1 1 1 1 1 11
otal 164
| 18 22 24 24 28 30 30 28 24 28 28 28 28 30 28 28 26 28 24 28 534

s: To ensure that an HLV system was analyzed for each contractor, the full AFSPC government HLV NMM has been included under Concept A/B.
(a) Cape Canaveral Air Station, Florida.
(b) Vandenberg Air Force Base, California.

AFSPC = Air Force Space Command

DIV-H = heavy launch vehicle

DIV-M = medium launch vehicle

DIV-M+ = medium launch vehicle with solid rocket motor strap-ons (commercial missions only)
DIV-S = small launch vehicle

HLV = heauvy lift variant

MLV = medium lift variant

NMM = National Executable Mission Model
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Under Concept A/B, the projected activities associated with EELV would
generate the following average utility demands at Cape Canaveral AS during
the projected peak launch year (2015):

Water - 27,700 gpd

Wastewater - 26,600 gpd

Solid waste - 1.2 tons per day
Electricity - 72,817 kWH per day.

Based upon employment projections and project activities, Concept A/B
would generate an average of 1,900 vehicle trips daily, with 390 trips
expected to occur during the peak hour.

2.1.3.7 Project Construction Activities - Cape Canaveral AS.
Construction activities described in Sections 2.1.1.7 and 2.1.2.7 for Concept
A and B, respectively, would occur under Concept A/B. No additional
construction would be required under this concept.

2.1.3.8 Project Location and Access - Vandenberg AFB. As described in
Section 2.1.1.8 for Concept A and in Section 2.1.2.8 for Concept B, EELV
launch operations would be conducted at SLC-3W and SLC-6 at Vandenberg
AFB.

2.1.3.9 Support Structures/Operations - Vandenberg AFB. Launch rates
associated with Concept A/B are provided in Table 2.1-11. Full staffing to
support EELV operations would be reached in 2006 for Concept A at

135 personnel and in 2007 for Concept B at 300 personnel.

Under Concept A/B, the projected activities associated with EELV would
generate the following average utility demands at Vandenberg AFB during
the projected peak launch year (2007):

Water - 19,700 gpd
Wastewater - 18,700 gpd

Solid waste - 0.83 ton per day
Electricity - 66,551 kWH per day

Based upon employment projections and project activities, Concept A/B
would generate an average of 1,300 vehicle trips daily, with 280 trips
expected to occur during the peak hour.

2.1.3.10 Project Construction Activities - Vandenberg AFB.
Construction activities described in Sections 2.1.1.10 and 2.1.2.10 for
Concept A and B, respectively, would occur under Concept A/B. No
additional construction would be required under this concept.
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2.2

ALTERNATIVES TO THE PROPOSED ACTION

2.2.1 No-Action Alternative

Under the No-Action Alternative, Atlas lIA, Delta I, and Titan IVB launch
vehicles would continue to support space launches to meet the requirements
of the government portion of the NMM, both medium and heavy lift. These
launch vehicles would provide DoD’s source of expendable medium and
heavy spacelift transportation to orbit through 2020. The No-Action
Alternative does not include analysis of commercial launches. Table 2.2-1
presents the peak launch rates of these vehicles to meet the government
portion of the NMM. These launches would continue at existing launch
complexes at both Cape Canaveral AS and Vandenberg AFB (Figures 2.2-1
and 2.2-2), utilizing existing manning levels. The infrastructure, operational
procedures, and safety systems are in place for these launch vehicles at both
Cape Canaveral AS and Vandenberg AFB. Chapter 3.0, Affected
Environment, provides a description of the baseline conditions associated

with these launch programs.

Table 2.2-1. Launch Program, No-Action Alternative

Cape Canaveral AS Vandenberg AFB
Peak Year Operational Peak Year Operational
Launch Launch Launches Personnel Launch Launches Personnel
Vehicle Complex (2015) Requirements | Complex (2007) Requirements
Atlas IIA 36 7 250 3E 3 175
Delta Il 17 3 260 2W 3 141
Titan Il NA NA NA 4w 0 200®
Titan IVB 40/41 1 700 4E 0 330
Note:  (a) Launch requirements; caretaker of facilities only requires 25 personnel.
AFB = Air Force Base
AS = Air Station
NA = notapplicable

Under the No-Action Alternative, the Air Force would continue to utilize the
Atlas lIA, Delta Il, and Titan IVB. Table 2.2-2 and Figure 2.2-3 present the
general characteristics of these launch vehicles. The heavier lift version of
each vehicle has been selected for analysis purposes.

Atlas IlIA. The Atlas lIA has the ability to lift payloads of up to 14,000 pounds
to low Earth orbit (LEO). The Atlas IIA consists of two LO,/kerosene fuel
(RP-1) booster engines, a sustainer section, and a CUS (see Table 2.2-2).
The Atlas IlIA is launched from SLC-36 at Cape Canaveral AS and SLC-3E
from Vandenberg AFB. Deluge water requirements for the Atlas IlIA are
approximately 100,000 to 200,000 gallons per launch. The types and
amounts of hazardous materials utilized for, and hazardous waste generated
from, Atlas IIA launch operations are presented in Section 3.6, Hazardous
Materials and Hazardous Waste Management (Tables 3.6-1 and 3.6-4,

respectively).
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Table 2.2-2. Launch Vehicle Components, No-Action Alternative

Maximum Vehicle  Approximate Vehicle Approximate Propellant

Launch Vehicle Height (ft) Weight (Ibs) Weight (Ibs)
Atlas IIA 156 413,500
Stage | LO, (240,320)
RP-1 (108,050)
N_H, (40)
Centaur Il Upper Stage LO, (31,370)
LH, (5,990)
Castor IVA SRM (4 per Atlas IIAS only)® NH,CIO, (15,160)
Al (4,240)
HTPB (2,900)
ACS N,H, (170)
Delta Il 125 510,000
Stage 1 LO, (146,070)
RP-1 (66,500)
Stage 2 A-50 (4,610)
N,O, (8,630)
Star 48B (Stage 3) NH,CIO, (3,200)
Al (800)
HTPB (500)
SRM (9 per vehicle)® NH,CIO, (18,380)
Al (2,850)
HTPB (4,660)
NCS N,H, (6)
Titan IVB SRMU 204 1,900,000
Stage 1 N,O, (220,770)
A-50 (117,580)
Stage 2 N,O, (48,430)
A-50 (27,580)
SRMU (2 per vehicle) ® NH,CIO, (479,840)
Al (132,130)
HTPB (83,450)
Centaur Upper Stage LO, (38,220)
LH, (7,900)
N,H, (340)
Titan IVA 204 1,900,000
Stage 1 N,O, (218,110)
A-50 (117,380)
Stage 2 N,O, (47,940)
A-50 (27,470)
SRM (2 per vehicle) ® NH,CIO, (403,060)
Al (94,840)
PBAN (94,840)
TVC motors (2 per vehicle)® N,O, (8,420)
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ACS
Al

HTPB

Ibs
LH,

Propellant weight shown is for an individual

Aerozine-50 (50 percent by
weight symmetrical dimethylhydrazine
and percent anhydrous hydrazine)

attitude control system

aluminum

feet

hydroxyl-terminated polybutadiene
(binder material)

pounds

liquid hydrogen

Sources: Isakowitz, 1991; U.S. Air Force, 1994f, 1996e.

N.H,

N,O,
NCS
NH,CIO,=
PBAN =

RP-1 =
SRM

SRMU
TVC =

anhydrous hydrazine

liquid oxygen

nitrogen tetroxide

nutation control system
ammonium perchlorate
polybutadiene-acrylic acid-acrylonitrile
terpolymer (binder material)
rocket propellant (kerosene fuel)
solid rocket motor

solid rocket motor upgrade
Thrust Vector Control
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Delta Il. The Delta Il has the ability to lift payloads of up to 7,500 pounds to
LEO. The Delta Il is a three-stage launch vehicle with a first stage that uses
kerosene fuel (RP-1) and LO, (see Table 2.2-2). The second stage utilizes a
mixture of 50 percent unsymmetrical dimethylhydrazine (UDMH) and

50 percent anhydrous hydrazine (A-50) and N,O,, and the third stage utilizes
solid propellant. Nine SRMs are attached to the first-stage motor to provide
additional thrust. The Delta Il is launched from SLC-17 at Cape Canaveral
AS and from SLC-2W at Vandenberg AFB. IPS and pad washdown water
requirements for the Delta Il are approximately 25,000 to 35,000 gallons per
launch (ENSR Corporation, 1996). The types and amounts of hazardous
materials utilized for, and hazardous waste generated from, Delta Il launch
operations are presented in Section 3.6, Hazardous Materials and Hazardous
Waste Management (Tables 3.6-2 and 3.6-5, respectively).

Titan IVB. The Titan IVB/solid rocket motor upgrade (SRMU) has the ability to
lift payloads of up to 40,000 pounds to LEO. The typical Titan IVB

launch vehicle consists of a two-stage core vehicle that uses N,O, and a
mixture of 50 percent UDMH and 50 percent anhydrous hydrazine (A-50), two
SRMUs consisting of three segments each and a Centaur Upper Stage (see
Table 2.2-2). The Titan IVB is launched from SLC-40 and SLC-41 at Cape
Canaveral AS and from SLC-4E at Vandenberg AFB. Deluge water
requirements for the Titan IVB are approximately 100,000 to 150,000 gallons
per launch. The types and amounts of hazardous materials utilized for, and
hazardous waste generated from, Titan IVB launch operations are presented
in Section 3.6, Hazardous Materials and Hazardous Waste Management
(Tables 3.6-3 and 3.6-6, respectively).

Titan Il. The Titan Il has the capability of carrying payloads of up to

5,600 pounds and is not currently launched from Cape Canaveral AS;
SLC-4W has been utilized for Titan Il launches from Vandenberg AFB. No
Titan Il launches are currently scheduled, and no future launches are
planned to occur during the peak years considered in this EIS. The Titan Il
program is a relatively small program, with infrequent launches in the past;
therefore, the Titan Il launch vehicle will not be discussed further or analyzed
in this EIS.

ALTERNATIVES ELIMINATED FROM FURTHER CONSIDERATION

Other launch concepts besides an expendable launch system were
addressed in 1994, when a multi-agency SLMP was developed to evaluate
national space launch systems and to improve the United States' launch
capability. The SLMP contained four alternatives for the modernization of the
United States' space launch capabilities: sustaining the existing launch
systems (No-Action Alternative); evolving the current expendable launch
systems (EELV); developing a new, expendable launch system; and
developing a new, reusable launch system.

On August 5, 1994, the President signed the National Space Transportation
Policy, tasking the Secretary of Defense to provide an implementation plan for
improvement and evolution of the current Expendable Launch Vehicle fleet.
On October 25, 1994, the Deputy Secretary of Defense signed the National
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2.4

2.5

Space Implementation Plan for National Space Transportation Policy, which
identified the EELV program as DoD'’s solution to reduce the government
launch cost baseline by 25 to 50 percent and lead implementation of DoD
acquisition reform policies.

OTHER FUTURE ACTIONS AND POTENTIAL FOR CUMULATIVE IMPACTS

No other reasonably foreseeable actions have been identified that could be
considered as contributing to a potential cumulative impact on the
environment along with impacts associated with implementation of the EELV
program.

COMPARISON OF ENVIRONMENTAL IMPACTS

A summary of the potential environmental impacts associated with
implementation of the Proposed Action and the No-Action Alternative at Cape
Canaveral AS and Vandenberg AFB is provided in Tables 2.5-1 and 2.5-2,
respectively. Each resource potentially affected by implementation of the
Proposed Action and No-Action Alternative is listed, and proposed mitigation
measures, if applicable, are presented. Local community, land use and
aesthetics, transportation, and utilities are considered factors that could
influence environmental impacts; these factors are not included within the
tables. Impacts to the environment are described briefly in the Summary and
in detail in Chapter 4.0.
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Table 2.5-1. Cape Canaveral AS - Summary of Environmental Impacts and Suggested Mitigations ©

from the Proposed Action and No-Action Alternative

)

Page 1 of 7
Proposed Action No-Action Alternative
Resource Category Concept A Concept B Concept A/B
Hazardous Materials and
Hazardous Waste
Management
Hazardous Materials Impacts: Impacts: Impacts: Impacts:

Management

Hazardous Waste
Management

Pollution Prevention

Installation Restoration
Program

Total hazardous
materials and propellant
usage would increase;
per launch usage would
decrease.

Impact

Hazardous waste
generation would
increase due to an
increased number of
launches.

Impacts:

No Class | ODSs would
be utilized.

Impacts:

Construction activities
would be coordinated
with IRP personnel to
minimize impacts to
remediation activities
and the EELV program
schedule.

Total hazardous
materials usage would
decrease and propellant
use would increase; per
launch usage would
decrease.

Impacts:

Similar to that described
for Concept A.

Impacts:
Same as Concept A.

Impacts:

Same as Concept A.

Similar to that described
for Concept A.

Impacts:

Similar to the combined
effects of Concepts A
and B.

Impacts:
Same as Concept A.

Impacts:

Same as Concept A.

Similar to that
associated with current
launch vehicle programs.

Impacts:

Similar to that
associated with current
launch vehicle programs.

Impacts

Class | ODSs to be
phased out.

Impacts:

None.

Note:

(a) Mitigation measures are presented only where impacts are identified.
Evolved Expendable Launch Vehicle
Installation Restoration Program
ozone-depleting substance

EELV
IRP
OoDSs
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Table 2.5-1. Cape Canaveral AS - Summary of Environmental Impacts and Suggested Mitigations ©

from the Proposed Action and No-Action Alternative

)

Page 2 of 7
Proposed Action No-Action Alternative
Resource Category Concept A Concept B Concept A/B
Health and Safety Impacts: Impacts: Impacts: Impacts:

Geology and Soils

Safety procedures are in
place to protect the
public. With use of
procedures established
for existing launch
systems, risks to
installation personnel
and the general public
have been minimized to
acceptable levels during
normal and aborted
launches, in accordance
with EWR 127-1.

Impacts:

Construction would
occur on previously
disturbed areas at SLC-
41. Compliance with
standard construction
practices and adherence
to permit requirements
would reduce the
potential for erosion
during construction.

Same as Concept A.

Impacts:

Construction would
occur on previously
disturbed areas at SLC-
37. Compliance with
standard construction
practices would be the
same as that described
for Concept A.

Same as Concept A.

Impacts:

Similar to combined
effects of Concepts A
and B.

Safety procedures are in
place to protect the
public. With use of
procedures established
for existing launch
systems, risks to
installation personnel
and the general public
have been minimized to
acceptable levels during
normal and aborted
launches, in accordance
with EWR 127-1.

Impacts:
None.

Note: (a) Mitigation measures are presented only where impacts are identified.

EWR
SLC

Eastern and Western Range
Space Launch Complex
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Table 2.5-1. Cape Canaveral AS - Summary of Environmental Impacts and Suggested Mitigations ©

from the Proposed Action and No-Action Alternative

)

Page 3 of 7
Proposed Action No-Action Alternative
Resource Category Concept A Concept B Concept A/B
Water Resources Impacts: Impacts: Impacts: Impacts:

Air Quality (Lower
Atmosphere)

Adequate water supply
to meet demand; no
impacts to groundwater
are expected. An
SWPPP would be
required. Deluge water
would be recycled after
launch and disposed of
in accordance with
applicable regulations.

Impacts:

Attainment status for
criteria pollutants would
not be jeopardized
during construction or
operations.

Peak-year launch
operations would not
jeopardize attainment
status of criteria
pollutants.

Similar to Concept A.

Minimal effects on
surface water from
deposition of HCI. No
long-term impacts are
expected.

Dredging activities would
require a permit.

Impacts:

Similar to that described
for Concept A.

Similar to combined
effects for Concepts A
and B.

Impacts:

Similar to combined
effects for Concepts A
and B.

Adequate water supply
to meet demand.

Minimal effects on
surface water from
deposition of HCI. No
long-term impacts are
expected.

Impacts:

Annual NO, emissions
would be less than those
projected for the
Proposed Action, due to
the smaller number of
launches which do not
include commercial
launches.

Note:  (a) Mitigation measures are presented only where impacts are identified.

HCI
NOx
SWPPP

hydrochloric acid
nitrogen oxides

Storm Water Pollution Prevention Plan
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Table 2.5-1. Cape Canaveral AS - Summary of Environmental Impacts and Suggested Mitigations ©

from the Proposed Action and No-Action Alternative

)

Page 4 of 7
Proposed Action No-Action Alternative

Resource Category Concept A Concept B Concept A/B
Air Quality (Lower Mitigation: Mitigation: Mitigation: Mitigation:
Atmosphere) (Continued) . . . - . .

Application of water Similar to that described Similar to that described None required.

during ground-disturbing for Concept A. for Concept A.

activities, scheduling of

equipment use, and

implementation of a

phased construction

schedule would mitigate

impacts during

construction.
Air Quality (Upper Impacts: Impacts: Impacts: Impacts:

Atmosphere)

Orbital Debris

No estimated emissions
to the stratosphere of
any pollutants.

Impacts:

Intact upper stages
would contribute to
orbital debris population
through fragmentation.
Stages would be
designed to minimize
breakup and reduce
orbital debris.

Some commercial
launches would produce
emissions of alumina
particulates and chlorine
compounds into the
stratosphere.

Impacts:

Same as Concept A.

Similar to combined
effects for Concepts A
and B.

Impacts:

Same as Concept A.

Continued emissions of
alumina particulates and
chlorine from solid
rocket motors.

Impacts:

Would continue to
contribute to the orbital
debris population
through fragmentation of
upper stages.

Note: (a) Mitigation measures are presented only where impacts are identified.
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Table 2.5-1. Cape Canaveral AS - Summary of Environmental Impacts and Suggested Mitigations ©

from the Proposed Action and No-Action Alternative

)

Page 5 of 7
Proposed Action No-Action Alternative
Resource Category Concept A Concept B Concept A/B
Noise Impacts: Impacts: Impacts: Impacts:
Launch noise and sonic Similar to that described Similar to that described Noise and sonic boom
booms would be short- for Concept A. for Concept A. exposure would be
term and temporary; no similar to current levels,
human or structural which are comparable to
impacts are expected. those for the Proposed
Sonic booms would Action.
occur over the Atlantic
Ocean.
Biological Resources Impacts: Impacts: Impacts: Impacts:

Potential loss of up to
10.9 acres of
jurisdictional wetlands at
SLC-41.

No impact to sea turtles
because artificial light
sources would be
designed to minimize
impacts.

Minimal impacts to
wildlife and scrub jays
are anticipated from
launch noise.

Up to 3.68 acres of
jurisdictional wetlands
and waters may be
impacted at SLC-37.

Impacts to sea turtles
would be as described
for Concept A.

Southeastern beach
mouse may be impacted
by fire and heat from the
flame duct and from
construction of a
lightning tower anchor.

Similar to combined
effects of Concepts A
and B.

Minimal effects on
biological resources
would continue from
deposition of HCI. No
long-term impacts are
expected. Noise effects
would be similar to those
discussed for Concept
A.

No wetlands or sensitive
species habitat impacts

because no construction
planned.

Note: (a) Mitigation measures are presented only where impacts are identified.

HCI = hydrochloric acid
SLC = Space Launch Complex
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Table 2.5-1. Cape Canaveral AS - Summary of Environmental Impacts and Suggested Mitigations ©

from the Proposed Action and No-Action Alternative

Page 6 of 7

)

Resource Category

Proposed Action

No-Action Alternative

Concept A

Concept B

Concept A/B
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Biological Resources

No impacts to manatees

Gopher tortoises and

(Continued) or their critical habitat other listed species, as
are anticipated. appropriate, at SLC-37
would be identified and
relocated prior to
construction.
Up to 15.25 acres of
scrub jay habitat to be
removed for facility
construction.
Minimal short-term
effects on biological
resources are expected
from deposition of HCI
and from launch noise.
Mitigation: Mitigation: Mitigation: Mitigation:
Proposed 1.5 to 1 for Mitigation for wetlands Wetlands mitigations None required.
restoration and 7.4 to 1 impacts at a 1 to 1 ratio would be the same as
enhancement of the would be conducted those described for
existing wetlands. when clearing of scrub Concepts A and B
Wetland mitigation jay habitat occurs for combined.
efforts would be scrub jay mitigation.
monitored to avoid Impacts to the
impacts to sensitive southeastern beach
species. mouse could be
Enhance surrounding mitigated by trapping
scrub jay habitat by and relocation and
allowing USFWS to burn habitat restoration.
during fac'ility Enhance surrounding
construction. scrub jay habitat by
allowing USFWS to burn
during facility
construction.
Note: (a) Mitigation measures are presented only where impacts are identified.

HCI
SLC
USFWS

hydrochloric acid

Space Launch Complex
U.S. Fish and Wildlife Service
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Table 2.5-1. Cape Canaveral AS - Summary of Environmental Impacts and Suggested Mitigations ©

from the Proposed Action and No-Action Alternative

)

Page 7 of 7
Proposed Action No-Action Alternative
Resource Category Concept A Concept B Concept A/B
Cultural Resources Impacts: Impacts: Impacts: Impacts:
None identified. Proposed alterations to Similar to effects None.
one potentially eligible described for Concepts
facility. A and B combined.
Mitigation: Mitigation: Mitigation: Mitigation:

Environmental Justice

None required.

Impacts:
None.

Recordation if facility is
eligible.

Impacts:
None.

Similar to that described
for Concept B.

Impacts:
None.

None required.

Impacts:
None.

Note: (a) Mitigation measures are presented only where impacts are identified.
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Table 2.5-2. Vandenberg AFB - Summary of Environmental Impacts and Suggested Mitigations ©
from the Proposed Action and No-Action Alternative

Page 1 of 6
Proposed Action No-Action Alternative
Resource Category Concept A Concept B Concept A/B
Hazardous Materials and
Hazardous Waste
Management
Hazardous Materials Impacts: Impacts: Impacts: Impacts:

Management

Hazardous Waste
Management

Pollution Prevention

Installation Restoration
Program

Total hazardous
materials and propellant
usage would increase;
per launch usage would
decrease.

Impact

Hazardous waste
generation would
increase due to an
increased number of
launches.

Impacts:

No Class | ODSs would
be utilized.

Impacts:

Construction activities
would be coordinated
with base personnel to
minimize impacts to
remediation activities
and the EELV program
schedule.

Total hazardous
materials usage would
decrease and propellant
use would increase; per
launch usage would
decrease.

Impacts:

Similar to that described
for Concept A.

Impacts:
Same as Concept A.

Impacts:

Same as Concept A.

Similar to that described
for Concept A.

Impacts:

Similar to combined
effects of Concepts A
and B.

Impacts:
Same as Concept A.

Impacts:

Same as Concept A.

Similar to that
associated with current
launch vehicle programs.

Impacts:

Similar to that
associated with current
launch vehicle programs.

Impacts

Class | ODSs to be
phased out.

Impacts:

None.

Note:  (a) Mitigation measures are presented only where impacts are identified.

EELV = Evolved Expendable Launch Vehicle
ODS = ozone-depleting substance
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from the Proposed Action and No-Action Alternative

Table 2.5-2. Vandenberg AFB - Summary of Environmental Impacts and Suggested Mitigations ©

Page 2 of 6
Proposed Action No-Action Alternative
Resource Category Concept A Concept B Concept A/B
Health and Safety Impacts: Impacts: Impacts: Impacts:

Geology and Soils

Safety procedures are in
place to protect the
public. With use of
procedures established
for existing launch
systems, risks to
installation personnel
and the general public
have been minimized to
acceptable levels during
normal and aborted
launches, in accordance
with EWR 127-1.

Impacts:

Construction would
occur on previously
disturbed areas at
SLC-3W. Compliance
with standard
construction practices
and adherence to permit
requirements would
reduce the potential for
erosion during
construction.

Same as Concept A.

Impacts:

Construction would
occur on previously
disturbed areas at
SLC-6. Compliance with
standard construction
practices would be the
same as described for
Concept A.

Same as Concept A.

Impacts:

Similar to combined
effects for Concepts A
and B.

Safety procedures are in
place to protect the
public. With use of
procedures established
for existing launch
systems, risks to
installation personnel
and the general public
have been minimized to
acceptable levels during
normal and aborted
launches, in accordance
with EWR 127-1.

Impacts:
None.

Note:  (a) Mitigation measures are presented only where impacts are identified.
Eastern and Western Range
Space Launch Complex

EWR
SLC
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Table 2.5-2. Vandenberg AFB - Summary of Environmental Impacts and Suggested Mitigations ©
from the Proposed Action and No-Action Alternative

Page 3 of 6
Proposed Action No-Action Alternative
Resource Category Concept A Concept B Concept A/B
Water Resources Impacts: Impacts: Impacts: Impacts:

Air Quality (Lower
Atmosphere)

Adequate water supply
to meet demand; no
impacts to groundwater
are expected. An
SWPPP would be
required. Deluge water
would be recycled after
launch and disposed of
in accordance with
applicable regulations.

Impacts:

Attainment status for
criteria pollutants would
not be jeopardized
during construction or
operations. Emissions
of ozone and ozone
precursors would be
mitigated to the extent
feasible, as the area is
in serious non-
attainment for state
standards.

Peak-year launch
operations would not
jeopardize attainment
status of criteria
pollutants.

Similar to that described
for Concept A.

Dredging activities would
require a permit.

Minimal effects on
surface water from
deposition of HCI. No
long-term impacts are
expected.

Impacts:

Similar to that described
for Concept A.

Similar to combined
effects for Concepts A
and B.

Impacts:

Similar to combined
effects for Concepts A
and B.

Adequate water supply
to meet demand.

Minimal effects on
surface water from
deposition of HCI. No
long-term impacts are
expected.

Impacts:

NO, emissions would be
less than those
projected for the
Proposed Action,
possibly due to the
smaller number of
launches.

Note:  (a) Mitigation measures are presented only where impacts are identified.

HCI
NOx
SWPPP

hydrochloric acid
nitrogen oxides

Storm Water Pollution Prevention Plan
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Table 2.5-2. Vandenberg AFB - Summary of Environmental Impacts and Suggested Mitigations ©
from the Proposed Action and No-Action Alternative

Page 4 of 6
Proposed Action No-Action Alternative

Resource Category Concept A Concept B Concept A/B
Air Quality (Lower Mitigation: Mitigation: Mitigation: Mitigation:
Atmosphere) (Continued)

Application of water Similar to that described Similar to that described None required.

during ground-disturbing for Concept A. for Concept A.

activities, scheduling of

equipment use, and

implementation of a

phased construction

schedule would mitigate

impacts during

construction.
Air Quality (Upper Impacts: Impacts: Impacts: Impacts:

Atmosphere)

Orbital Debris

No estimated emissions
to the stratosphere of
any pollutants.

Impacts:

Intact upper stages
would contribute to
orbital debris population
through fragmentation.
Stages would be
designed to minimize
breakup and reduce
orbital debris.

Some commercial
launches would produce
emissions of alumina
particulates and chlorine
compounds into the
stratosphere.

Impacts:
Same as Concept A.

Similar to combined
effects for Concepts A
and B.

Impacts:
Same as Concept A.

Continued emissions of
alumina particulates and
chlorine from solid
rocket motors.

Impacts:

Would continue to
contribute to the orbital
debris population
through fragmentation of
upper stages.

Note:  (a) Mitigation measures are presented only where impacts are identified.
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Table 2.5-2. Vandenberg AFB - Summary of Environmental Impacts and Suggested Mitigations ©
from the Proposed Action and No-Action Alternative

Page 5 of 6
Proposed Action No-Action Alternative
Resource Category Concept A Concept B Concept A/B
Noise Impacts: Impacts: Impacts: Impacts:
Launch noise and sonic Similar to that described Similar to that described Noise and sonic boom
booms would be short- for Concept A. for Concept A. exposure would be
term and temporary; no similar to current launch
human or structural operation levels, which
impacts are expected. are comparable to those
Sonic booms would for the Proposed Action.
occur over the Pacific
Ocean.
Biological Resources Impacts: Impacts: Impacts: Impacts:

Construction activities at
SLC-3W may impact a
portion of a wetland.

Temporary, minor
impacts to sensitive
species may occur from
launch noise and sonic
booms. A marine
mammal take permit
would be required, and
monitoring may be
required during
launches.

Impacts from launches
to sensitive species
similar to Concept A;
peregrine falcons could
also be affected.

Dredging and off-loading
barge activities at the
Boat Dock area would
require a permit and
could cause short-term
effects to the sea otter,
harbor seal, and brown
pelican.

Minimal effects on
biological resources from
deposition of HCI. No
long-term impacts are
expected.

Similar to combined
effects for Concepts A
and B.

Minimal effects on
biological resources
would continue from
deposition of HCI. No
long-term impacts are
expected. Other launch
operation effects would
be similar to those
described for Concepts
A and B.

No wetlands impacts
because no construction
planned.

Note:

(a) Mitigation measures are presented only where impacts are identified.

HCI =
SLC =

hydrochloric acid
Space Launch Complex
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Table 2.5-2. Vandenberg AFB - Summary of Environmental Impacts and Suggested Mitigations ©
from the Proposed Action and No-Action Alternative

Page 6 of 6
Proposed Action No-Action Alternative
Resource Category Concept A Concept B Concept A/B
Biological Resources Mitigation: Mitigation: Mitigation: Mitigation:

(Continued)

Cultural Resources

Environmental Justice

Replacement, protection,
restoration, or avoidance
of wetlands could be
required.

Monitoring of launch
impacts on listed
species.

Impacts:
None identified.

Impacts:
None.

Monitoring of launch
impacts on listed
species.

During launches utilizing
solid rocket motors,
monitoring could be
required for HCI impacts
on surface waters, if
winds are from the
south.

Impacts:

Proposed construction in
an archaeologically
sensitive area at SLC-6.
Archaeological or Native
American monitoring
would be required during
ground-disturbing
activities.

Impacts:
None.

Mitigations for wetland
impacts would be the
same as those
described for Concept A.

Impacts:

Similar to effects
described for Concept B.

Impacts:
None.

None required.

Impacts:
None.

Impacts:
None.

Note: (a) Mitigation measures are presented only where impacts are identified.
SLC = Space Launch Complex
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3.0 AFFECTED ENVIRONMENT

3.1

3.2

INTRODUCTION

This chapter describes the existing environment of Cape Canaveral AS,
Florida, and Vandenberg AFB, California, and their regions of influence
(ROIls). This information serves as a baseline from which to identify and
evaluate environmental changes resulting from the implementation of the
EELV program. The baseline conditions assumed for the purposes of
analysis are the existing conditions at Cape Canaveral AS and Vandenberg
AFB. These conditions include activities conducted for the Atlas IlA, Delta I,
and Titan IVB launch vehicle programs, which currently support space
launches that meet the requirement of the government portion of the NMM.

Although this EIS focuses on the biophysical environment, the following
nonbiophysical elements (influencing factors) are addressed: local
community, land use and aesthetics, transportation networks, and public utility
systems in the regions and local communities. In addition, this chapter
describes the storage, usage, disposal, and management of hazardous
materials/wastes as well as pollution prevention and Installation Restoration
Program (IRP) status. The chapter contains a description of health and
safety practices at each installation, and the pertinent natural resources of
geology and soils, water resources, air quality, noise, orbital debris, biological
resources, and cultural resources. Information on low-income and minority
populations in the area used for the environmental justice analysis, concludes
the chapter.

The ROI to be evaluated for the two installations is defined for each resource
area potentially affected by the Proposed Action and No-Action Alternative.
The ROI determines the geographical area to be addressed as the affected
environment. Although the installation boundary may constitute the ROI limit
for many resources, potential impacts associated with certain issues (e.g., air
quality, utility systems, and water resources) transcend these limits. Within
each resource discussion, separate ROIs for Concepts A and B are provided,
where applicable. The Concept A/B ROl is considered to encompass the
ROls for both Concepts A and B and is therefore not provided separately.

COMMUNITY SETTING

3.2.1 Cape Canaveral AS

Cape Canaveral AS is situated on the Canaveral Peninsula along the east-
central Atlantic Coast in Brevard County, Florida. The Canaveral Peninsula is
a barrier island bordered on the east by the Atlantic Ocean, on the west by
the Banana River, on the north by the Kennedy Space Center (KSC), and on
the south by Port Canaveral. Patrick AFB is also situated south of Cape
Canaveral AS. Incorporated cities within Brevard County include Cape
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Canaveral, Titusville, Cocoa, Melbourne (including Melbourne Beach and
Melbourne Village), West Melbourne, Palm Bay, Cocoa Beach, Indialantic,

Indian Harbor Beach, Malabar, Satellite Beach, and Rockledge.

3.2.1.1 Employment. In 1997, there were 231,553 total jobs within Brevard
County, Florida (Table 3.2-1). The number of jobs in the county grew at an
average annual rate of 4.1 percent between 1975 and 1990. During the

same period, job growth at the national level was 1.9 percent annually.

Between 1994 and 1997, the rate of annual county job growth averaged 2.9

percent.

Table 3.2-1. Summary of Economic Indicators, Brevard County, Florida, Estimates for 1975,

1990, 1994, 1997 and Forecasts for 1998, 2000, 2007, 2015

1975 1990 1994 1997 1998 2000 2007 2015
Total Jobs® 97,084 205,128 212,706 231,553 237,835 250,400 285,540 315,600
Average Annual Change(b) 224 7,433 1,895 6,282 6,282 6,283 5,020 3,360
Average Annual Change 0.2 4.1 0.9 29 2.6 2.6 1.8 1.1
(percent)

Notes: (a) Total jobs are average annual full- and part-time jobs within Brevard County.
(b) Average Annual Change in each column is calculated over the period of years from the preceding column; for the
1975 column, the change is calculated for the 1975-1990 period.

Sources: U.S. Bureau of Economic Analysis, 1996a, 1996b.

The services and retail trade sectors supported the greatest number of jobs in
Brevard County in 1994 with 34.1 percent and 19.2 percent of total jobs,

respectively. There were 5,922 jobs, or 2.8 percent of total jobs, in the

transportation-communication-public utilities sector in 1994. Manufacturing,
with 13.7 percent of total jobs in 1994, and construction, with 6.1 percent,
provided the bulk of jobs within the goods-producing sectors (agriculture,

mining, manufacturing, and construction). In 1994, state and local

government supported about 8.7 percent of all county jobs, and the federal
government provided about 5.2 percent of total jobs within Brevard County.

An employment forecast prepared by the U.S. Bureau of Economic Analysis
(1996) projected that the number of jobs in Brevard County would increase at
an average annual rate of 2.6 percent between 1994 and 2000. By 2000,
the forecast projected that there would be more than 250,000 jobs in the

county.

The unemployment rate averaged 7.4 percent in 1994, 6.5 percent in 1995,
and 5.4 percent in 1996. By comparison, the state unemployment rate was
6.6, 5.5, and 5.1 percent, respectively, for the same 3 years (U.S. Bureau of

Labor Statistics, 1997).
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3.2.1.2 Population. The total population of Brevard County increased from
398,978 in 1990 to 460,824 in 1997 (Table 3.2-2). A 1997 forecast by the
University of Florida Bureau of Economic and Business Research (BEBR)

anticipates county population growth of 2.3 percent annually between 1997

and 2000, which would increase total population in Brevard County to

492,803 in 2000. A population forecast prepared by the U.S. Bureau of the
Census projects the number of persons in Brevard County to increase at an

average annual rate of 2.2 percent between 1994 and 2000 (U.S. Bureau of
Economic Analysis, 1996a).

Table 3.2-2. Population, Brevard County, Florida, Estimates for 1990, 1996, and 1997
and Forecasts for 2000, 2007, 2015

1990 1996 1997 2000 2007 2015
Brevard County 398,978 450,164 460,824 492,803 557,856 629,314
Cape Canaveral 8,014 8,375 8,457 8,701 8,963 9,047
Cocoa 17,722 17,874 17,939 18,134 18,206 18,227
Cocoa Beach 12,123 12,794 12,940 13,379 13,941 14,156
Indialantic 2,844 2,938 2,961 3,029 3,079 3,081
Indian Harbour 6,933 7,579 7,713 8,114 8,809 9,342
Beach
Malabar 1,977 2,364 2,445 2,687 3,239 3,929
Melbourne 60,034 66,970 68,395 72,668 80,785 88,313
Melbourne Beach 3,078 3,198 3,226 3,309 3,386 3,403
Melbourne Village 591 612 617 632 644 648
Palm Bay 62,543 74,395 76,860 84,254 100,951 121,515
Palm Shores 210 578 641 829 1,098 1,300
Rockledge 16,023 18,434 18,930 20,418 23,530 26,941
Satellite Beach 9,889 10,106 10,166 10,344 10,382 10,463
Titusville 39,394 41,321 41,749 43,033 44,524 45,167
West Melbourne 8,399 9,171 9,331 9,810 10,637 11,261
Unincorporated 149,204 173,455 178,457 193,462 225,682 262,469

Source: University of Florida, 1997.

With an estimated population of 76,860 persons in 1997, Palm Bay is the
largest city in Brevard County. Between 1990 and 1997, Palm Bay’s
population increased by 14,317, an average of 3.3 percent annually. The
population of Melbourne, the second largest city in the county, increased by
8,361, an average of 1.9 percent per year, to 68,395 in 1997. The third
largest city, Titusville, increased in population by 2,355, an average of

0.9 percent per year, to 41,749 in 1997. The cities of Rockledge, Cocoa, and
Cocoa Beach are the next three largest cities in the county, with populations
of 18,930, 17,939, and 12,940, respectively, in 1997.

Almost half of the population growth between 1990 and 1997 occurred in the
unincorporated portion of Brevard County. In 1997, the population of
unincorporated Brevard County was 178,457.
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3.2.2 Vandenberg AFB

Vandenberg AFB is in the western part of unincorporated Santa Barbara
County, California. The Santa Ynez River and SR 246 divide the base into
North and South Vandenberg AFB. North Vandenberg AFB generally
includes the developed portions of the base, whereas South Vandenberg
AFB includes primarily open space. The city of Lompoc lies to the east, the
city of Santa Maria to the northeast, and the city of Guadalupe to the north.
Two unincorporated communities, Vandenberg Village and Mission Hills, are
north of the city of Lompoc, and the unincorporated community of Orcutt is
north of the base.

3.2.2.1 Employment. In 1997, there were 229,107 total jobs within Santa
Barbara County (Table 3.2-3). The number of jobs in the county grew at an

average annual rate of 2.3 percent between 1975 and 1990. By comparison,

the number of jobs in the state of California grew at an average annual rate
of 2.5 percent during the same period. Between 1990 and 1997, the rate of
county job growth averaged 2.4 percent annually.

Table 3.2-3. Summary of Economic Indicators, Santa Barbara County, California, Estimates for 1975,

1990, 1994, 1997 and Forecasts for 1998, 2000, 2001, 2007, 2015

1975 1990 1994 1997 1998 2000 2007 2015
Total Jobs® 137,224 217,428 213,313 229,107 234,371 244,900 271,380 292,600
Average Annual Change(b) 4,232 4,686 (1 ,029) 5,265 2,1 18 5,265 3,782 2,300
Average Annual Change 3.4 2.3 -0.5 2.4 0.9 2.2 14 0.8

(percent)

Notes: (a) Total Jobs are average annual full- and part-time jobs within Santa Barbara County.

(b) Average Annual Change in each column is calculated over the period of years from the preceding column; for the

1975 column, the change is calculated for the 1970-75 period.
Sources: U.S. Bureau of Economic Analysis, 1996a, 1996b, 1997.

The services and retail trade sectors supported the greatest number of jobs in

Santa Barbara County in 1994 with 32.2 percent and 17.6 percent,
respectively. There were 6,027 jobs, or 2.8 percent of total jobs, in the
transportation-communication-public utilities sector in 1994. Manufacturing,
with 8.8 percent of total jobs in 1994, and agriculture (including agricultural
services, forestry, and fishing) with 8.2 percent, provided the bulk of jobs
within the goods-producing sectors. In 1994, state and local government
agencies supported about 11.6 percent of all county jobs, and the federal
government provided about 3.7 percent of total jobs in Santa Barbara
County.

An employment forecast prepared by the U.S. Bureau of Economic Analysis
projects the number of jobs in Santa Barbara County to increase at an
average rate of 2.3 percent annually between 1994 and 2000 to almost
245,000 total jobs by 2000. The Santa Barbara County Association of
Governments is anticipating employment growth to average 1.7 percent
annually between 1995 and 2000 (Damkowitch, 1997). The University of
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California at Santa Barbara (UCSB) Economic Forecast Project projects the
number of county jobs to increase at an average annual rate of 1.6 percent
between 1996 and 2000.

The county unemployment rate averaged 7.2 percent in 1994, 6.7 percent in
1995, and 5.7 percent in 1996. By comparison, the state unemployment rate
averaged 8.6 percent, 7.8 percent, and 7.2 percent, respectively, for those 3
years.

3.2.2.2 Population. The total population of Santa Barbara County increased
from 369,608 persons in 1990 to 399,988 in 1997 (Table 3.2-4). A forecast
by the Santa Barbara Association of Governments anticipates county
population growth of 1.3 percent annually between 1996 and 2000, which
would increase total population in the county to 416,213 in 2000
(Damkowitch, 1997). A population forecast prepared by the UCSB Economic
Forecast Project projects the number of persons in Santa Barbara County to
increase at an average annual rate of 0.9 percent between 1996 and 2000.
A forecast prepared by the U.S. Bureau of the Census projects an average
annual growth rate of 1.6 percent between 1994 and 2000.

Table 3.2-4. Population, Santa Barbara County, California, Estimates for 1990, 1996,
1997 and Forecasts for 2000, 2007, 2015

1990 1996 1997 2000 2007 2015

Santa Barbara County 369,608 394,580 399,988 416,213 445,415 439,320
Buellton® NA 3,509 3,623 3,966 4,234 4,528
Carpinteria 13,747 14,490 14,790 15,689 17,320 17,804
Guadalupe 5,479 6,262 6,431 6,936 7,811 8,916
Lompoc 37,649 41,002 41,804 44,208 47,083 48,026
Santa Barbara 85,571 89,370 90,338 93,241 98,217 103,650

Santa Maria 61,552 68,888 70,454 75,152 83,688 96,573
Solvang 4,741 5,109 5,191 5,437 5,890 6,369

Unincorporated 160,869 165,950 167,359 171,584 181,172 193,454

Note: (a) Buellton became an incorporated city in 1993.
NA = not applicable

Sources: California Department of Finance, 1997; Santa Barbara County Association of Governments, 1994.

Santa Barbara, with an estimated population of 90,338 persons in 1997, is
the largest city in the county. Between 1990 and 1997, Santa Barbara’s
population increased by 4,767, an average of 0.8 percent annually. Santa
Maria, the second largest city in the county, increased in population by 8,902,
an average of 2.0 percent per year, to 70,454 in 1997. The third largest city,
Lompoc, increased in population by 4,155, an average of 1.6 percent per
year, to 41,804 in 1997.

About 20 percent of the population growth between 1990 and 1997 occurred
in the unincorporated portion of Santa Barbara County. In 1997, the
population of the unincorporated portion of the county was 167,359.
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Incorporated in 1993, the city of Buellton, with 3,623 persons in 1997, is
anticipated to experience the greatest rate of growth in the county between
1997 and 2000, at 3.1 percent per year. Lompoc and Santa Maria are
forecast to experience average annual growth rates of 2.6 percent and

2.2 percent, respectively, during the same period.

3.3 LAND USE AND AESTHETICS

This section describes the existing environment in terms of land use and
aesthetics for the areas on and surrounding Cape Canaveral AS and
Vandenberg AFB. Topics addressed are regional land use, on-station/base
land use, coastal zone management, recreation, and aesthetics.

Land use can be defined as the human use of land resources for various
purposes including economic production, natural resources protection, or
institutional uses. Land uses are frequently regulated by management plans,
policies, ordinances, and regulations that determine the types of uses that
are allowable or protect specially designated or environmentally sensitive
uses.

Potential issues typically stem from encroachment of one land use or activity
on another, or an incompatibility between adjacent land uses that leads to
encroachment. Cape Canaveral AS and Vandenberg AFB coordinate with
surrounding local and state jurisdictions to ensure that off-station/base
development does not encroach on installation activities, and that installation
activities do not encroach on, or create land use incompatibilities with, off-
station/base uses.

Visual resources include natural and man-made features that give a particular
environment its aesthetic qualities. The analysis considers visual sensitivity,
which is the degree of public interest in a visual resource and concern over
adverse changes in the quality of the resource.

3.3.1 Cape Canaveral AS

The ROI for land use at Cape Canaveral AS encompasses the station
boundaries and potentially affected adjacent lands, including off-station lands
within launch safety clear zones or land uses that may be affected by
activities on the station.

3.3.1.1 Regional Land Use. Brevard County and the city of Cape Canaveral
are the local planning authorities for incorporated and unincorporated areas
near Cape Canaveral AS. Land uses designated by Brevard County for
Merritt Island (a barrier island located between the Indian River and the
Atlantic Ocean) include residential, industrial, public facilities, agricultural,
recreation, and conservation (Figure 3.3-1). The City of Cape Canaveral
Comprehensive Plan (Briley, Wild and Associates, 1990) designates
residential, commercial, industrial, public facilities and recreation, and open
space land use areas, with continued commercial and industrial uses planned
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for Port Canaveral. Port Canaveral is also used by NASA, the Navy, and the
Air Force to support launch and shipping activities. Neither the county nor the
city of Cape Canaveral has land use authority over Cape Canaveral AS land
because it is federally owned. Cape Canaveral AS designates its own land
use and zoning regulations. The general plans of the county and City of
Cape Canaveral designate compatible land uses around Cape Canaveral AS.

KSC, which is north and west of Cape Canaveral AS, includes predominantly
industrial uses associated with NASA launch programs and open space
associated with the Merritt Island National Wildlife Refuge. Uses of the river
and ocean water areas surrounding Cape Canaveral AS include commercial
fishing, marine recreation, and marine transportation.

3.3.1.2 Cape Canaveral AS Land Use. Cape Canaveral AS encompasses
an area of 15,800 acres, representing approximately 2 percent of the total
land area of Brevard County. Land uses at Cape Canaveral AS include
launch operations, launch and range support, airfield, port operations, station
support area, and open space (Figure 3.3-2).

The launch operations land use category is present along the Atlantic Ocean
shoreline and includes the active (SLCs 17A and B, SLCs 36A and B,
SLC-40, and SLC-41) and inactive (all other SLCs) launch sites and support
facilities. The launch and range support area is west of the launch operations
land use area and is divided into two sections by the airfield (Skid Strip). The
airfield includes a single runway, taxiways, and apron, and is in the central
part of the station. The port operations area is in the southern part of the
station and includes facilities for commercial and industrial activities. The
major industrial area is located in the center of the western portion of the
station, near the Banana River, and is shown on Figure 3.3-2 under the
station support area category. Although many of the activities are industrial in
nature, this land use area includes administrative, recreational, and range
support functions. Open space is dispersed throughout the station. The
areas around SLC-37 and SLC-41 are within the launch operations land use
area. There are no public beaches located on Cape Canaveral AS.

3.3.1.3 Coastal Zone Management. Federal activity in, or affecting, a coastal
zone requires preparation of a Coastal Zone Consistency Determination, in
accordance with the federal Coastal Zone Management Act (CZMA) of 1972,
as amended (P.L. 92-583), and implemented by the National Oceanic and
Atmospheric Administration (NOAA). This act was passed to preserve,
protect, develop and, where possible, restore or enhance the nation’s natural
coastal zone resources, which include wetlands,
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floodplains, estuaries, beaches, dunes, barrier islands, coral reefs, and fish
and wildlife and their habitat. The act also requires the management of
coastal development to minimize the loss of life and property caused by
improper development in a coastal zone. Responsibility for administering the
Coastal Zone Management Program (CZMP) has been delegated to states
that have developed state-specific guidelines and requirements. A federal
agency must ensure that activities within the coastal zone are consistent with
that state’s coastal zone management program.

In Brevard County, the Florida Coastal Management Program, formed by the
Florida Coastal Management Act (FCMA), applies to activities occurring in or
affecting the coastal zone. The entire state of Florida is defined as being
within the coastal zone. For planning purposes, a “no development” zone
has been established. In Brevard County, the no development zone extends
from the mean high water level inland 75 feet. Cape Canaveral AS has
additional siting and facility design standards for construction near the coast,
which require that facilities be set back at least 150 feet from the coast. The
Florida Department of Community Affairs (FDCA) is the state’s lead coastal
management agency. The Air Force is responsible for making the final
coastal zone consistency determinations for its activities within the state, and
the FDCA will review the coastal zone consistency determination.

3.3.1.4 Recreation. Recreational activities near Cape Canaveral AS center
mainly around the coastal beaches and large expanses of inland waters in
the Indian and Banana rivers, the St. John’s River, and large freshwater
lakes. Boating, surfing, water skiing, and fishing are common activities.
Brevard County provides several parks within the area surrounding the
station. Jetty Park is situated immediately south of Port Canaveral on the
beach and is the only park in the area that allows overnight camping. Public
parks in the region are not affected by launch activities from Cape Canaveral
AS. The beaches along Cape Canaveral AS are used for launch operations
and are therefore restricted from public use. Recreational fishing is allowed at
SLCs 34 and 16, and Camera Road A and B for KSC and Cape Canaveral
AS personnel and their guests.

3.3.1.5 Aesthetics. The ROI for aesthetics at Cape Canaveral AS includes
the general visual environment surrounding the station and areas of the
station visible from off-station areas.

The visual environment in the vicinity of Cape Canaveral AS is characterized
by the barrier island on which it is located. The Indian and Banana rivers
separate the barrier island from the mainland. Topography of the island is
generally flat, with elevations ranging from sea level to approximately 20 feet
above sea level. The landscape is dominated by Florida coastal strand,
coastal scrub, and coastal dune vegetation. The most visually significant
aspect of the natural environment is the gentle coastline and flat island
terrain. The area has a low visual sensitivity because the flatness of the area
limits any prominent vistas.
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Cape Canaveral AS is fairly undeveloped. The most significant man-made
features are the launch complexes and various support facilities. These
developed areas are surrounded by disturbed grasses, oak hammocks, and
scrub vegetation. Most of Cape Canaveral AS outside of the developed
areas is covered with native vegetation.

Since public access to the station is prohibited, viewpoints are primarily limited
to marine traffic on the east and west and distant off-site beach areas and
small communities to the south. The station is bordered by approximately 15
miles of the Atlantic coastline on the east and approximately 12 miles of
shoreline on the west. However, marine traffic is limited and public
observation of the coastline is infrequent. Marine traffic consists mainly of
transportation and fishing vessels, pleasure boats, and cruise ships. From
the south, launch complexes can be viewed from various beach areas and
small communities including Port Canaveral and the cities of Cape Canaveral
and Cocoa Beach. Additionally, from KSC (north and west of the station),
views of the launch complexes are available to a limited population.

3.3.2 Vandenberg AFB

The ROI for land use at Vandenberg AFB encompasses the base boundaries
and potentially affected adjacent lands including off-base lands within launch
safety clear zones. Within this EIS, the ROI for land use consists generally of
Northern Santa Barbara County, primarily the cities of Lompoc and Santa
Maria.

3.3.2.1 Regional Land Use. Santa Barbara County and the cities of Lompoc
and Santa Maria are the local planning authorities for both incorporated and
unincorporated areas adjoining the base. Of these planning authorities, only
the county adjoins areas of South Vandenberg AFB near the proposed
launch complexes. Neither the county nor the cities of Lompoc and Santa
Maria have land use authority over Vandenberg AFB land because it is
federally owned. Vandenberg AFB designates its own land use and zoning
regulations. The general plans of the county and cities of Lompoc and Santa
Maria designate compatible land uses around Vandenberg AFB. Figure 3.3-3
shows land uses adjacent to South Vandenberg AFB.

Santa Barbara County land use plans designate much of the area adjoining
the base as agricultural. This designation is applied to the productive
agricultural soils of the Lompoc and Santa Maria valleys. Other nonurban
land east of the base is designated for rural residential use. Two large
ranches, the Bixby Ranch and the Hollister Ranch, are located more than
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10 miles southeast of SLC-6. Although some residential development has
occurred, these ranches have been traditionally used for cattle grazing. The
ranches are zoned AG-I1-320, with a minimum parcel size of 320 acres with
one primary residence per parcel allowed.

Urban land use dominates within the cities of Lompoc and Santa Maria, and
the unincorporated communities of Vandenberg Village and Mission Hills.
Outside of these areas, other land uses adjacent to the base are primarily
agriculture and grazing, with some scattered oil production activities and other
undeveloped uses (primarily recreation). To the west, offshore uses of the
Pacific Ocean and beaches include primarily oil production, commercial
fishing, and recreation. Three public beaches are near the base: Point Sal
Beach State Park to the north, Ocean Beach County Park at the terminus of
SR 246 near the north/south division of Vandenberg AFB, and Jalama Beach
County Park, which is south of the base.

3.3.2.2 Vandenberg AFB Land Use. Vandenberg AFB encompasses
approximately 98,400 acres, representing approximately 6 percent of the total
land area of Santa Barbara County. According to the Base Comprehensive
Plan (U.S. Air Force, 1989d), the base comprises the following land use
areas: airfield operations and maintenance/space and missile launch,
industrial, outdoor recreation, open space, and cantonment (Figure 3.3-4).
The cantonment area includes residential, administrative, industrial,
recreational, open space, airfield, and community land uses and is centrally
located, north of SR 246.

The greatest use of land on Vandenberg AFB (approximately 90 percent) is
for open space, followed by industrial (approximately 6 percent) and aircraft
operations and maintenance/space and missile launch (approximately

2 percent).

Development has occurred mainly on North Vandenberg AFB, primarily within
the cantonment area. The remaining north base development includes an
airfield and test/launch facilities.

The majority of South Vandenberg AFB is undeveloped; the developed
portion includes launch complexes, test/launch facilities, technical support
areas, several mountaintop tracking stations, and a 150-acre administrative/
industrial area. Some of the undeveloped areas on South Vandenberg AFB
are leased for grazing.

3.3.2.3 Coastal Zone Management. Federal activity in, or affecting, a coastal
zone requires preparation of a Coastal Zone Consistency Determination, in
accordance with the federal CZMA Management Act of 1972, as amended
P.L. 92-583), and implemented by the NOAA (see Section 3.3.1.3).
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The California Coastal Zone Management Program was formed through the
California Coastal Zone Conservation Act of 1972. The Air Force is
responsible for making final coastal zone consistency determinations for its
activities within the state, and the California Coastal Commission reviews
federally authorized projects for consistency with the California Coastal Zone
Management Program.

Under the Coastal Plan for Santa Barbara County, the Santa Barbara County
coastline is divided into seven subareas. The subarea along the western
boundary of Vandenberg AFB is the North Coast Planning Area. On
Vandenberg AFB, the coastal zone extends inland from approximately

3/4 mile at the northern boundary to 4-1/2 miles at the southern end of the
base. It varies in width between the northern and southern boundaries, with
the widest portion occurring at San Antonio Creek and south of Cafada
Honda Creek to the southern boundary (Santa Barbara County, 1982).

3.3.2.4 Recreation. The recreational opportunities in the vicinity of
Vandenberg AFB provide limited public access to the base’s shoreline up to
the mean high tide line. Ocean Beach and Jalama Beach county parks may
be closed during launch activities on Vandenberg AFB.

Jalama Beach County Park is situated at the southern end of the base and is
reached via Jalama Road from SR 1 (see Figure 3.3-4). Amenities are
provided for day-use picnicking, and there are approximately 100 sites
available for overnight camping. Approximately 122,400 people visited the
park from June 1995 to June 1996, 60 percent of whom camped overnight.
The park is closed to the public during low-azimuth Atlas, Delta, and Titan
launches. The Santa Barbara County Parks Department, County Sheriff, and
California Highway Patrol are notified of scheduled launch events. Park
rangers post a notice indicating the time and date of park closure. On the
day of a launch, the County Sheriff initiates procedures for beach closures,
and park rangers begin to clear the area 2 to 3 hours prior to each launch.
Following the launch or launch cancellation, the Air Force informs the park
ranger and sheriff, and the park is reopened. Between 1990 and 1995, the
park averaged one closure per year. The park is closed for approximately

3 to 4 hours per launch event. However, longer closures have occurred for a
single launch event due to a launch abort or rescheduled launch resulting
from unsuitable weather conditions or mechanical problems. For night
launches, the park is usually closed by the park rangers at dusk to avoid
potential traffic problems on Jalama Road, thus extending the closure period
for these types of launches.

Ocean Beach County Park is located between North and South Vandenberg
AFB and is reached via SR 246 (see Figure 3.3-4). The park provides
amenities for day-use picnicking and sightseeing and was visited by
approximately 63,000 people in 1993. Ocean Beach County Park is closed
for Atlas, Delta, and Titan launches. Closure procedures for this park are
similar to those used for Jalama Beach County Park. Between 1990 and
1995, the park was closed an average of three times per year.
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The Boathouse Flats area on South Vandenberg AFB, the former location of
the U.S. Coast Guard Rescue Station, provides Air Force personnel and their
guests picnicking, diving, swimming, and fishing recreation opportunities.
Approximately 1,800 persons use this area annually. Boathouse Flats lies on
the coast south of SLC-6. This area would experience the same closures as
Jalama Beach County Park.

3.3.2.5 Aesthetics. The ROI for aesthetics at Vandenberg AFB includes the
general visual environment surrounding the base and areas of the base
visible from off-base areas.

The visual environment in the vicinity of Vandenberg AFB is varied and
characterized by rolling hills covered with chaparral and oak trees, valleys
utilized for grazing or more intensive agriculture, and urbanized areas of the
Lompoc Valley. Topography is largely dominated by the east-west-trending
Santa Ynez Mountains that narrow toward the coast and terminate at Point
Arguello. Views of the coastline are generally not available from inland
locations due to access limitations and intervening topography.

South Vandenberg AFB is characterized by the somewhat rugged terrain of
the western Santa Ynez Mountains, which rise to more than 2,000 feet at
Tranquillon Peak. From this elevation, the mountains drop toward the coast,
terminating at a narrow marine terrace at about 50 to 100 feet above the
ocean. Slopes and terraces are covered with grasses and chaparral or
coastal sage vegetation. With the exception of scattered launch facilities,
South Vandenberg AFB is generally undeveloped. The most visually
significant aspects of the natural environment are the rugged coastline and
adjacent mountain slopes, and the most significant man-made features are
the launch complexes.

Vandenberg AFB has a low visual sensitivity because views of South
Vandenberg AFB from the east, and from the approximately 40 miles of
coastline, are generally restricted by distance from public/private land, limited
roadways, and the topography of the Santa Ynez Mountains that extend to
Point Arguello at Cypress Ridge. Since public access to South Vandenberg
AFB is generally not permitted, viewpoints are primarily limited to marine traffic,
passengers on the Southern Pacific Railroad that traverses through the area
parallel to the coastline, and views from Ocean Beach and Jalama Beach
county parks.

The marine traffic consists primarily of fishing vessels and occasional pleasure
boats. Visibility from the ocean is limited. Passenger railroad traffic provides
the closest views of the area; about four passenger and eight freight trains
pass through Vandenberg AFB daily. From the west, views for marine and
railroad traffic include both SLC-3 and SLC-6. Views of the South
Vandenberg AFB coastline north of Point Arguello are available from Ocean
Beach County Park. Views from this location include SLC-3 and SLC-4;
SLC-6 is not visible from the park.

16

EELV FEIS



From the south, views of the South Vandenberg AFB coastline are available
from Jalama Beach County Park, which offers views north to Point Arguello.
This area offers expansive views reflecting the predominantly undeveloped
nature of the coastline. Existing launch facilities, such as SLC-3 and SLC-6,
cannot be seen from this location due to the intervening topography of the
Santa Ynez Mountains.

TRANSPORTATION

This section addresses roadways and railways. The ROI for the roadways
analysis includes the key road networks that provide access to Cape
Canaveral AS and Vandenberg AFB. The analysis will focus on the
immediate areas and local roadways surrounding the two installations. The
rail networks in the vicinities of the two installations are described.

Roadways. The evaluation of the existing roadway conditions focuses on
capacity, which reflects the ability of the network to serve the traffic demand
and volume, usually expressed in number of vehicles per hour. The capacity
of a roadway depends on the street width, number of lanes, intersection
control, and other physical factors. Depending on the project and data
available, traffic volumes are typically reported as the number of vehicular
movements averaged over a daily period (ADT) or an annual period (AADT).
Peak-hour volume (PHV) is defined as the highest volume of traffic in a
24-hour period that is recorded on a segment of roadway or intersection
during a 1-hour period. The ADT and PHYV values are useful indicators in
determining the extent to which the roadway segment is used, and in
assessing the potential for congestion or other traffic problems.

The performance of a roadway segment is generally expressed in terms of
level of service (LOS). The LOS scale ranges from A to F, with each level
defined by a range of volume-to-capacity (V/C) ratios. LOS A, B, and C are
considered good operating conditions under which minor to tolerable delays
are experienced by motorists. LOS D represents below-average conditions.
LOS E reflects a roadway at maximum capacity, and LOS F represents traffic
congestion. Table 3.4-1 presents the LOS designations and their associated
V/C ratios used in this analysis.

Existing roads and highways within the ROI are described at two levels:

(1) regional roads, representing key regional access, and (2) local roads,
representing roads connecting the project site to regional roads within the
ROI. The local road network selected for analysis was determined based on
the residential distribution of current employees. Traffic data and physical

EELV FEIS 17



Table 3.4-1. Road Transportation Levels of Service

Criteria (V/C)

Multi-Lane 2-Lane
LOS Description Arterial Highway
A Free flow with users unaffected by presence of 0-0.3 0-0.15
other roadway users
B Stable flow, but presence of the users in traffic 0.31-0.5 0.16-0.27
stream becomes noticeable
C Stable flow, but operation of single users 0.51-0.7 0.28-0.43

becomes affected by interactions with others in
traffic stream

D High density, but stable flow; speed and 0.71-0.84 0.44-0.64
freedom of movement are severely restricted;

poor level

of comfort and convenience

E Unstable flow; operating conditions at capacity 0.85-1.00 0.65-1.00
with reduced speeds, maneuvering difficulty,
and extremely poor levels of comfort and
convenience

F Forced breakdown flow with traffic demand >1.00 >1.00
exceeding capacity; unstable stop-and-go

traffic
LOS = level of service
VIC = volume to capacity

Source: Compiled from Transportation Research Board, 1994.

roadway characteristics were obtained primarily from data provided by the
state and local highway departments.

The capacity of each roadway segment surrounding Cape Canaveral AS and
Vandenberg AFB was determined using existing roadway geometric
characteristics.

3.4.1 Cape Canaveral AS

3.4.1.1 Regional. The Cape Canaveral AS area can be accessed from
Daytona Beach and other locations via U.S. Highway (U.S.) 1 or Interstate 95
(Figure 3.4-1). Orlando lies approximately 50 miles to the west on SR 528,
and Miami is approximately 187 miles to the south on U.S. 1 or Interstate 95.

Local. The majority of the employees and other related support services
providers for Cape Canaveral AS reside within the unincorporated areas of
Brevard County and in the cities of Cape Canaveral, Cocoa, Cocoa Beach,
and Rockledge, which are all within 14 miles of the station. The key local
roads providing access to Cape Canaveral AS from KSC and the local
communities include SR A1A, SR 520, SR 528, SR 401, SR 3, and SR 405.
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The NASA Causeway and Beach Road connect KSC and Cape Canaveral
AS (see Figure 3.4-1).

Southern access into Cape Canaveral AS through Gate 1 is provided by

SR 401, SR A1A, SR 520, and SR 528. SR 401 is a 5-lane road that narrows
to a 4-lane divided road as it approaches Gate 1 where it becomes Samuel C.
Phillips Parkway. SR A1A is a north-south, 4-lane divided highway to the
south of Cape Canaveral AS that is used as a transportation corridor
connecting SR 401 with the cities of Cape Canaveral and Cocoa Beach, and
Patrick AFB. SR 520 is a 4-lane, east-west urban roadway that connects the
cities of Cocoa and Rockledge to Merritt Island. By 2010, the road is
expected to be resurfaced to a 6-lane roadway. As it continues east, SR 520
connects with SR A1A. SR 528 is a 4-lane, limited-access toll road that
approaches the southern portion of Cape Canaveral AS from the west,
connecting the mainland to Merritt Island and the barrier islands. The road is
used extensively by KSC personnel. SR 528 and SR A1A merge into SR 401
just south of Cape Canaveral AS.

Western access onto Cape Canaveral AS is provided by SR 3 and SR 405.
SR 3 is a north-south highway that bisects KSC. It becomes Kennedy
Parkway on KSC and provides access to Gate 2. SR 405 is a 4-lane road
providing access to Cape Canaveral AS from the west. It turns into the NASA
Causeway after entering KSC at Gate 3.

From the north, Cape Canaveral AS can be accessed through Gate 4 and
Gate 6 at KSC. SR 3 provides access to Gate 4 from the north, and Beach
Road provides access to Gate 4 and Gate 6 from the west. Beach Road
becomes SR 401 as it approaches Cape Canaveral AS and subsequently
turns into Samuel C. Phillips Parkway. PHVs and existing LOS for key roads
on Cape Canaveral AS are presented in Table 3.4-2.

Table 3.4-2. Peak-Hour Traffic Volumes and LOS on Key Roads - Cape Canaveral AS

Capacity 1996
Roadway Segment/No. of Lanes VPH PHV LOS

SR A1A South from Samuel C. Phillips 8,000 3,950 C
Parkway; 4-lane

SR A1A East from Samuel C. Phillips 8,000 3,750 B
Parkway; 4-lane

NASA Causeway Between U.S. 1 and Samuel C. 8,000 1,750 A
Phillips Parkway; 4-lane

Samuel C. Phillips Between Gate 1 and SR 401 8,000 1,900 A

Pkwy/Hangar Road

(Gate 6); 4-lane

LOS = level of service

NASA =  National Aeronautics and Space Administration

PHV = peak-hour volume

SR =  State Route

UsS. = U.S. Highway

VPH = vehicles per hour
On-Site. The major on-site roadway on Cape Canaveral AS is Samuel C.
Phillips Parkway, a 4-lane divided highway that accommodates most of the
north-south traffic. At its intersection with Skid Strip Road, Samuel C. Phillips
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Parkway becomes a one-way northbound arterial, with Hangar Road serving
as the southbound arterial. Samuel C. Phillips Parkway provides access to
the launch site locations (SLC-41 and SLC-37). To the north and south of
Cape Canaveral AS, Samuel C. Phillips Parkway becomes SR 401.

3.4.1.2 Railways. The ROI for railways includes the Florida East Coast
Railway, which provides rail service to Brevard County through the cities of
Titusville, Cocoa, and Melbourne. An additional railway in the ITL area on
Cape Canaveral AS is accessible by the Florida East Coast Railway through
KSC and Titusville.

3.4.2 Vandenberg AFB

3.4.2.1 Regional. Vandenberg AFB is accessible by U.S. 101, which
connects the base with San Francisco on the north and Santa Barbara on
the south. SR 1, SR 135, and SR 246 provide access to the base from
U.S. 101.

Local. The majority of the workers and other related support services
providers for Vandenberg AFB reside within the unincorporated areas of
Santa Barbara County and in the cities of Lompoc, Santa Maria, Guadalupe,
Buellton, Solvang, and Santa Barbara. The key local roads providing access
to Vandenberg AFB include SR 1, SR 135, Santa Lucia Canyon Road,

SR 246, U.S. 101, and Central Avenue (Figure 3.4-2).

Vandenberg AFB is accessible through the northeast at the Santa Maria
Gate by SR 1, a 4-lane rural expressway extending primarily along the coastal
region of California. SR 1 connects with SR 135 south of the city of Santa
Maria.

SR 246, Central Avenue, and Santa Lucia Canyon Road provide eastern
access to Vandenberg AFB. SR 246 leads to two base gates, the South
Vandenberg AFB Gate and Solvang Gate. SR 246 is a 2-lane rural highway
connecting Lompoc to U.S. 101, a divided, 4-lane, major arterial. SR 246
becomes Ocean Avenue within the city of Lompoc and is one of the main
transportation routes connecting Lompoc with Vandenberg AFB. Ocean
Avenue is a major east-west, 4-lane divided road running through southern
Lompoc. Central Avenue connects SR 1 with Ocean Avenue, and
subsequently, SR 246. Central Avenue is a 2-lane undivided street running
east-west through the northern part of Lompoc. The other western gate is
Lompoc Gate, north of the city of Lompoc, and accessible through Santa
Lucia Canyon Road, a 2-lane undivided highway. Santa Lucia Canyon Road
runs north-south, connecting Ocean Avenue with Lompoc Gate. PHVs and
existing LOS for key roads on Vandenberg AFB are presented in Table 3.4-3.
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Table 3.4-3.

Peak-Hour Traffic Volumes and LOS on Key Roads - Vandenberg AFB

Capacity 1996
Roadway Segment/No. of Lanes VPH PHV LOS

Coast Road Between SLC-6 and Bear Creek 2,800 350 A
Road; 2-lane

Bear Creek Road Between Coast Road and Ocean 2,800 350 A
Avenue; 2-lane

13" Street Between Ocean Avenue and Santa 2,800 1,550 D
Maria Gate; 2-lane

Ocean Avenue Between Bear Creek Road and SR 1; 8,000 250 A
4-lane

SR 1 Between Santa Maria Gate and 8,000 1,550 B
SR 135; 4-lane

LOS = level of service

PHV = peak-hour volume

SR =  State Route

VPH = vehicles per hour

Source: Santa Barbara County Planning Department Traffic Count, 1996

On-Site. The major roads on Vandenberg AFB that provide access to the
project sites are Coast Road, Bear Creek Road, 13th Street, and Ocean
Avenue. Coast Road is a 2-lane undivided roadway providing access to
SLC-6. Coast Road connects to Bear Creek Road, north of SLC-6. Bear
Creek Road is a 2-lane arterial that provides access to the launch site location
SLC-3W. Bear Creek Road is accessible through 13th Street from the north
or Ocean Avenue from the east. The Solvang Gate, Santa Maria Gate, and
El Rancho Gate are connected to 13th Street, a 2-lane arterial that runs
north-south on the base. Ocean Avenue is an east-west road that bisects
Vandenberg AFB and connects with Bear Creek and Coast roads. The
Solvang and South Vandenberg AFB gates are located just north and south,
respectively, of Ocean Avenue.

3.4.2.2 Railways. The ROI for railways includes the Southern Pacific,
Santa Maria Valley, and the Ventura County Railroad companies, which
provide services to the cities of Santa Maria, Lompoc, Santa Barbara, San
Luis Obispo, and Ventura. Three branch lines connect Vandenberg AFB to
the Southern Pacific Railroad main line. Approximately four passenger and
eight freight trains pass through Vandenberg AFB daily. The railroad tracks
pass between the Pacific Ocean and the launch facilities and must be
overflown during launches; however, trains are never overflown during
launches due to the potential risk to people and property. An electronic
surveillance system, posted railroad schedules, and close coordination,
including radio communication, between train engineers and Vandenberg
AFB launch personnel, are used to minimize the possibility of an overflight.
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3.5

UTILITIES

The utility systems addressed in this EIS include the facilities and
infrastructure used for potable water supply, wastewater collection and
treatment, solid waste disposal, and electricity.

The ROI for utilities consists of all or portions of the service areas of each
utility provider that serves the project site, other installation facilities, and
incorporated and unincorporated areas of the applicable county. The major
attributes of utility systems in the ROI are processing, distribution, and storage
capacities, and related factors, such as average daily consumption and daily
peak demand. These factors are used in determining whether the existing
utility systems are capable and adequate to provide services to the project
sites in the future.

ROI utility use was determined from records of purveyors, historic consumption
patterns, and system-wide average annual growth rates.

3.5.1 Cape Canaveral AS

Potable water, wastewater, solid waste, and electrical systems for Cape
Canaveral AS and the surrounding area are discussed in this section.

3.5.1.1 Water. The ROI for water supply and distribution consists of Patrick
AFB, Cape Canaveral AS, KSC, the cities of Cocoa, Cocoa Beach,
Rockledge, Cape Canaveral, unincorporated areas of Merritt Island, and
unincorporated areas north, west, and south of the city of Cocoa. The water
delivered to the ROI comes from the Florida aquifer and is delivered by the
city of Cocoa’s water distribution system, with a capacity of 37 million gallons
per day (MGD). In 1995, the water consumption in the ROl averaged 25
MGD. Cape Canaveral AS used an average of 0.75 MGD including deluge
water in 1995 and has a system capacity of 3 MGD.

Water is supplied to the launch complexes through the domestic water
distribution system. Eight ground-level tanks with a total capacity of
5,200,000 gallons are used to store deluge water, which is supplied to the
launch pads. Because these tanks are used infrequently, the stored water
can become stagnant and chlorine levels can dissipate below acceptable
human consumption levels. This condition also occurs in the large-volume
pipes for the deluge system because average daily water use is small
compared to the quantity in large-volume pipes. To prevent this stagnant
water from contaminating drinking water, Cape Canaveral AS plans to install a
separate piping system. In 1995, there were 16 launches from Cape
Canaveral AS, resulting in use of approximately 3,200,000 gallons of deluge
water.

3.5.1.2 Wastewater. Cape Canaveral AS treats both domestic and industrial
wastewater on site. The wastewater treatment plant has a permitted capacity
of 0.8 MGD and a peak daily flow of approximately 0.3 MGD. Cape
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Canaveral AS has an industrial wastewater permit to discharge deluge water
to grade or to pump to the WWTP for treatment. Maximum total flow of
wastewater from domestic use allows a residual wastewater capability of
approximately 500,000 gpd for treatment of contaminated deluge water, if
required.

3.5.1.3 Solid Waste. The ROI for solid waste management consists of the
cities located within central Brevard County. General solid refuse at Cape
Canaveral AS is collected by a private contractor and disposed of off-site at
the Brevard County Landfill, a 192-acre Class | landfill located near the city of
Cocoa. In 1995, the landfill received between 2,200 and 2,400 tons of waste
per day, of which 8.5 tons per day came from Cape Canaveral AS. The
Brevard County Landfill has a 10- to 12-year life expectancy. Cape
Canaveral AS also operates an on-site landfill that accepts construction and
demolition debris and asbestos-containing material. The landfill has a
capacity of 182 acres but currently uses only 55 acres. Of the remaining 127
acres, there are 7 acres of permitted capacity for construction and demolition
debris disposal. In 1995, Cape Canaveral AS disposed of approximately
2,085 tons of construction and demolition debris, 25,546 tons of concrete,
and 748 tons of asbestos-containing material.

3.5.1.4 Electricity. In 1995, approximately 220,000 megawatt-hours per day
(MWH/day) were delivered to Brevard County, of which 864 MWH/day were
consumed by Cape Canaveral AS. Transmission lines enter the station at
three locations: the southwestern boundary; across the NASA Causeway;
and from Merritt Island. The capacity of the three substations is 55
megawatts (MW); the substations are capable of providing 1,320 MWH/day.
There are also 170 substations on Cape Canaveral AS that convert the
voltage to user voltages.

3.5.2 Vandenberg AFB

Potable water, wastewater, solid waste, and electrical systems for
Vandenberg AFB and the surrounding area are discussed in this section.

3.5.2.1 Water. The ROI for water supply and distribution
consists of the Lompoc and Santa Maria valleys. Water supplies in these
areas are provided by wells located in the Santa Ynez, San Antonio Creek
Valley, and Santa Maria watersheds. In 1997, Vandenberg AFB was
connected to the State Water Project for supplemental water supply. A
maximum of 5,000 acre-feet per year may be obtained through the base’s
entitlement rights. The total potable water consumption in the ROl was
approximately 33.9 MGD in 1995.

Water on Vandenberg AFB is supplied from the San Antonio Aquifer and the
Lompoc Terrace Groundwater Basin. The main portion of the water supply
delivered to North Vandenberg AFB comes from the western portion of the
San Antonio aquifer. The total potable water supplied from this aquifer in
1995 was approximately 3.22 MGD. South Vandenberg AFB obtains water
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from the Lompoc Terrace Groundwater Basin. The water supplied from this
aquifer in 1995 was approximately 0.20 MGD. In 1995, the com