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REPLY TO
ATTN OF:

SUBJECT:

TO:

DEPARTMENT OF THE AIR FORCE

HEADQUARTERS SPACE DIVISION (AFSC)
LOS ANGELES AIR FORCE BASE. PO BOX 92960
LOS ANGELES. CA 90009-2960

9 8 JUL 1988

EA and FONSI for Advanced Launch System (ALS) Down Selection

HQ AFSC/DEV

1. Attached for your immediate review, comment and approval is the EA
and FONSI to support the Defense Acquisition Board (DAB) in the down
selection of ALS concepts from 5 to 2 or 3. The 2 or 3 concepts
selected by the DAB will proceed to Dem/Val. This EA and FONSI
provides the Air Force and DOD decision maker with an over view of the
environmental issues associated with ALS is general and with each of the
5 ALS. The EA is designed to identify specific environmental issues that
are associated with each concept and focuses on those issues that are
particular to one ALS concept. In this may the decision maker will know
at the decision point what environmental factors may become issues
depending on the concepts selected to proceed to Dem/Val.

2. This EA and FONSI is on a very fast track and is required to support
the DAB decision scheduled for mid Aug 88. Therefore, request your
immediate review and approval of the EA and FONSI for public and
agency notification. To meet the DAB schedule requires that the EA and
FONSI be released on or near 1 Aug 88. This requirement and
schedule was discussed with Mr. Terry Yonkers of your staff and
discusses in our letter of 18 July 88.

3. In accordance with AFR 19-2 and CEQ regulations, the EA and FONSI
does not require 30 days of public and agency notification. = The EA and
FONSI is of local and regional interest only and will be released by
SD/DEV in coordination with AFRCE-WR and ER, 6550 ABG/DEEV and
1STRAD/ET. SD/PA will coordinate a news release with the
appropriate PAs at Vandenberg AFB and Patrick AFB.

4. If you have any comments on the EA or FONSI please provide them by
telephone as early as possible on 29 July 88. We will make the
appropriate changes and release the document on 1 Aug 88.




5. If you have any questions, please contact me at AV 833-1409.

%%/d C /7o

ROBERT C. MASON 2 Atch
Chief, Environmental Planning Division 1. EA/FONSI
Directorate of Acquisition Civil Engineering 2. AF 815. 813 & 814
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FINDING OF NO SIGNIFICANT IMPACT (FONSI)

ADVANCED LAUNCH SYSTEM CONCEPT SELECTION

INTRODUCTION:

An Advanced Launch System (ALS) is being considered jointly
by the U.S. Air Force and NASA to give the U.S. the ability to
insert 1large payloads into 1low earth orbit (LEO) and
geosynchronous earth orbit (GEO). Following the Department of
Defense (DOD) Major Acquisition Process (MSAP), the Air Force
Space Division has contracted for the development of ALS con-
cepts. Five concepts have been submitted for review.

PROPOSED ACTION:

Five contractors, Boeing Company, General Dynamics Corpora-
tion, Martin Marietta/McDonnell Douglas, Rockwell International,
and United Technologies Corpcration, have submitted candidate
concepts for the ALS. The general concept for ALS is for a lig-
uid fueled (LO,/LH,) core vehicle with a '"strap on" boosters
added to increase payload lift capability. Boosters being con-
sidered include expendable liquid (primarily LO,/LH,) fueled
boosters, recoverable "fly back" liquid boosters and solid rocket
boosters. Other elements of the proposed ALS launch vehicles may
also include reusable propulsion and avionics (P/A) modules con-
taining engines, nozzles, and guidance and control equipment.
Locations for the ALS facilities include Vandenberg Air Force
Base, Cape Canaveral Air Force Station, Kennedy Space Center, and
the southeast coast of the Island of Hawaii.

The proposed action is the '"narrowing" decision to reduce
the candidate concepts being carried forward to demonstration and
validation from five to two or three.

SUMMARY OF ENVIRONMENTAL IMPACTS:

The narrowing decision was evaluated for potential impacts
to geological, air, water, biological, noise, land use, visual,
cultural, socioeconomic, and health, safety, and hazardous waste
concerns. The decision to narrow the candidate concepts from
five to two or three was found not to have significant impacts on
the environment.




FINDINGS:

Based on the above, a Finding of No Significant Impact is

made. An environmental assessment for the proposed action dated
July 1988 is on file at:

HQ Space Division/DEV
P.O. Box 92960
Los Angeles, CA 90009-2960

ATTENTION: MR. Robert C. Mason
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1.0 EXECUTIVE SUMMARY
1.1 Introduction

The U.S. space program is currently dependent on launch
vehicles developed in the 1950's, 60's and 70's. These
vehicles are used to insert payloads/cargo into a variety
of orbitcs ranging from low earth orbits (LEQO) to
geosynchrorous earth orbit (GEO). Easterly LEOs are
primarily supported out of the eastern test range (ETR) and
near-polar LEOs are primarily out of the western test range
(WTR). Existing payload lift capacities of the current U.S.
launch vehicles are from 500 to 65,000 pounds. However,
future programs, including weather, communications and
surveillance platforms, the Space Station program, and the
Strategic Defense Initiative, have requirements for lift
capability in excess of that available with the current
launch vehicles.

The need to launch large payloads (65,000 to 190,000 pounds
or greater) into easterly LEO, payloads in excess of 65,000
pounds into near-polar LEO, and payloads over 15,000 pounds
into GEO within the relatively near future has resulted in a
joint USAF and NASA program to develop an Advanced Launch
System (ALS) which will meet the required lift capability.
The general concept of the ALS is for a 1liquid-fueled
(liquid oxygen [LO,]/liquid hydrogen [LH,]) core vehicle
with "strap-on" boosters added to increase payload 1lift
capability. Boosters being considered include expendable
liquid fueled (LO,/LH,) boosters, recoverable "flyback"
liquid boosters, and solid propellant rocket boosters (SRB).

Other elements of the ALS launch vehicle may also be
reusable, including propulsion and avionics (P/A) modules
containing engines, nozzles, and guidance and control
equipment.

Under the Department of Defense (DOD) Major Systems
Acquisition Process (MSAP) the Air Force Space Division has
contracted for the development of ALS concepts. Five
contractors, Boeing Company, General Dynamics Corporation,
Martin Marietta Corporation/McDonnell Douglas (team
concept), Rockwell International, and United Technologies
Corporation have submitted candidate concepts for an ALS.
Within the MSAP future efforts and funding for the ALS
program are focused through the implementation of a
"narrowing" decision. DOD will review the candidate
concepts and select two to three concepts for consideration
by the Defense Acquisition Board (DAB) for continued funding
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to the demonstration and validation phase. The narrowing
decision will be based on the technical and economic
requirements of the ALS program, as well as the potential
environmental issues associated with each concept.

This Environmental Assessment (EA) addresses two important
elements of the decision to reduce the number of ALS
concepts carried forward. The first element is compliance
with the National Environmental Policy Act (NEPA) and the
second is to identify the major environmental issues that
may result in constraints to development of ALS or those
issues which will need to be addressed in more detailed NEPA
compliance documentation prior to actual demonstration and
validation or full-scale development and deployment.

1.2 Environmental Assessment

The environmental impact analysis process for the ALS will
be tiered. This document addresses only the decision to
reduce the number of ALS concepts from five to two or three.
Other environmental analyses will be conducted, as required
for future program milestones, for those concepts carried
forward.

The decision to reduce the number of candidate ALS concepts
being carried forward to the demonstration and validation
phase has been evaluated for potential impacts to
geological, air, water, biological, noise, land use, visual,
cultural, socioeconomic, health and safety, and hazardous
waste concerns. The analysis of the potential impacts due
to the narrowing decision indicates the decision will have
no significant impacts on the environment. The impacts of
the narrowing decision will affect those firms not selected
by eliminating or reducing the future funding from this
program.

1.3 ALS Environmental Issues Analysis

In order to support the NEPA compliance requirements for
the ALS narrowing decision, and to provide the Air Force and
DOD decision makers with a broad understanding of the
environmental issues associated with each candidate ALS
concept, an environmental issues analysis was conducted.
This analysis included an evaluation of the major components
of each ALS concept and their potential effects on
environmental resources and elements of public health and
safety.




1.3.1 ALS Concepts

To meet the ALS requirements five ALS concepts have been
submitted to Space Division for evaluation. Brief summzries
of the five concepts are presented here. More detailed
summaries are included in Section 2.2.2.

1.3.1.1 Boeing Company

The Boeing proposal consists of a liquid fueled (LO,/LH,)
core vehicle and three strap-on booster options. The three
basic booster options include liquid (LO,/LH,) boosters,
liquid "flyback" boosters, and solid rocket booster options.
Boeing also proposes to recover the core P/A module on land
near the launch site and the booster P/A module from the
ocean. The land recovery option will require a six square
mile recovery area near the launch site.

For the normal mission model (20-30 launches) Boeing
proposes all ALS missions to be processed at and launched
from two existing, although modified, launch complexes (LC
34 and LC 37) at Cape Canaveral Air Force Station (CCAFS),
Florida. For the expanded mission model (40-50 launches)
Boeing proposes to modify existing launch complex SLC-6 and
monitor proposed SLC-7 (for future use) at Vandenberg Air
Force Base (VAFB).

1.3.1.2 General Dynamics Corporation

General Dynamics proposes a liquid fueled core vehicle with
both a liquid (LO,/LH,) and a solid rocket strap-on booster

options. The liquid booster P/A modules are water-
recoverable while the core engines are expendable and burn
up on re-entry. General Dynamics proposes to modify

existing launch facilities at CCAFS (LC 34 and LC 37) and
construct two launch complexes on Sudden Flats at VAFB.

1.3.1.3 Martin Marietta Corporation/McDonnell Douglas

Martin Marietta Corporation/McDonnell Douglas (MMC/MD)
propose a liquid fueled core vehicle. Three booster options
include expendable liquid (LO,/LH,) boosters, flyback liquid
strap-on boosters, and expendable solid rocket boosters.
The flyback booster is land recoverable near the launch site
and may glide back or be under powered flight.

Proposed launch sites include Kennedy Space Center (KSC)
near LC 3%9a, VAFB (Sudden Flats) and an optional launch
location on the southeast coast of the island of Hawaii
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near South Point. The Hawaiian option could support both
equatorial and near-polar orbits. If Hawaii is selected KSC
and VAFB would not be needed. The optional near-shore and
off-shore launches could be from KSC, and VAFB or Hawaii.

In addition to the land launch concepts, MMC/MD propose
optional near-shore and off-shore launches. An additional
optional west coast staging area for sea launches would be
at Port Hueneme. The off-shore launch concepts include
mobile jack-up platforms and semi-submersible platforms.

1.3.1.4 Rockwell International

Rockwell proposes a liquid fueled core vehicle with two

basic strap-on booster options. The first option is a
single liquid fueled (LO,/LH,, LO,/RP-1 (kerosene), or
LO,/LCH, [methane]) booster. The second booster option

consists of the use of solid rocket boosters. An additional
alternative includes a flyback liquid fueled booster which
will return to a landing strip near the launch site. The
core payload P/A module is also recoverable.

Rockwell proposes a launch complex at KSC (north of LC 39)
and use the existing SLC-6 complex at VAFB with an option
for developing a land launch facility on the southeast coast
of the island of Hawaii near South Point.

1.3.1.5 United Technologies Corporation

United Technologies Corporation (UTC) proposes a liquid-
fueled core vehicle with three basic strap-on booster
configurations. The first booster option incorporates
completely expendable solid rocket boosters. The second is
similar, but portions of the solid rocket booster systems
are recoverable. The third booster option incorporates a
liquid (LO,/LH,) flyback booster with fixed wings. Under
the partially recoverable systen, the P/A module is
parachuted back to the vicinity of the launch site and
requires a relatively level six square mile area. The
proposed launch sites under the UTC concept include two new
launch complexes near existing complexes LC 14 and LC 15 at
CCAFS, and two complexes southeast of SLC-6 at VAFB, which
will require modification.

1.3.2 Environmental Issues

The evaluation of potential environmental issues associated
with the ALS is designed to assist the Air Force and DOD
decision makers in the narrowing decision. The objective of
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the analysis is to identify the resource areas where
significant issues may occur and to provide an indication of
the potential magnitude of these issues as constraints to
the ALS program. The evaluation of the potential issues of
concern and the potential constraints on the ALS system is
not designed to be a detailed environmental analysis of the
various candidate ALS concepts. Rather, it is intended to
provide the Air Force and DOD decision maker with a broad
understanding of the environmental issues associated with
each ALS concept. Following a review of the five basic
candidate ALS concepts, and the various options included
within them, potential environmental issues were identified
and categorized within several broad areas of environmental
concerns, including: geology, air resources, water
resources, biological resources, cultural resources, visual
resources, land use, socioeconomics, health and safety, and
hazardous waste (Section 3.0). Due to the broad and yet
complex nature of the candidate concepts, the variable
nature of the information on the launch sites, the resource
areas evaluated include sub-units that will be addressed in
detail in future NEPA compliance documents. However, a
broad evaluation of the potential affects that construction
and deployment of the ALS may have on the resources of
concern is presented in Section 3.0 and provides the input
for an environmental issues analysis and development of an
environmental issues matrix (Figure 1l.la-1.1c). The matrix
indicates the potential levels of constraint resulting from
the environmental issues associated with each candidate ALS
concept.

The evaluation of potential environmental issues and
potential constraints on the development of the ALS
indicates similarity in the potential constraints for all
concepts (Figure 1.la-1.1c). The largest differences occur
among the three launch areas with the Eastern Test Range
(CCAFS, KSC) having fewer areas of high constraints than the
west coast (VAFB) (Figure 1.la-1.1c). The Hawaii launch
location has the largest number of resource areas with high
constraints.

Although minor differences occur among the candidate ALS
concepts (Figure 1.la-1.1c), some of these differences could
be modified to 1lower or higher constraint levels by
emphasizing elements of one or more of the various
combinations of system options put forward by the
proponents. All candidate concepts have potentially
significant environmental affects which will require further
environmental analysis under NEPA when more detailed design
data is available. The evaluation of the environmental
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issues associated with the ALS concepts, based primarily on
east and west coast constraints, indicates no distinct
discriminators that would allow them to be ranked on an

environmental basis.
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2.0 Description of Proposed Action and Alternatives
2.1 Purpose and Need for the Action
2.1.1 Background

The United States' space program is currently dependent on
launch vehicles developed in the 1950's, 60's, and 70's.
These vehicles are used to insert payloads into a variety of
orbits ranging from low earth orbit (LEO) to geosynchrorous
earth orbit (GEO). LEO is closer to the earth and therefore
requires less energy per pound of payload to achieve.
Higher orbits require additional energy. GEO, the point at
which a satellite's revolution around the earth matches the
earth's rate of rotation, is the most distant orbit to which
standard payloads are sent. GEO is commonly used for
communications and weather satellites since a satellite in
GEO stays over the same point on the earth's surface. 1In
order to achieve GEO, many payloads are first put into LEO
and then boosted into GEO with an upper stage motor.

The rurrent fleet of U.S. launch vehicles has the capacity
to 1lift payloads ranging from 500 to 65,000 pounds to
equatorial LEO and from 500 - 30,000 pounds to near-polar
LEO (Table 2.1). These vehicles can also be used to place
smaller payloads in higher orbits.

Table 2.1. Current Payload Lift Capacities

Payload Lift Payload Lift

Launch Capacity to Capacity to GEO
Vehicle Easterly LEO Near-Polar LEO

Scout N/A 500 lbs NA

Titan II N/A 5,000 lbs NA

Delta II 8,000 1lbs 7,000 lbs 4,000 1lbs
Atlas Centaur 12,000 1lbs NA 5,000 lbs
Titan 34D 30,000 1lbs 30,000 1lbs 5,000 1bs
Titan IV Centaur 39,000 lbs 23,000 1lbs 10,000 1bs
Titan IV IUS 39,000 1lbs 23,000 1lbs 5,300 1bs
Space Shuttle 65,000 lbs 30,000 1bs 5,500 1lbs

The difference in the payload 1lift capacities to equatorial
and near-polar orbits is due to the additional energy
required to achieve near-polar orbit. When a vehicle is
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launched in an easterly direction the earth's rotation helps
to "throw" the payload into orbit (Figure 2.1). A launch to
a near-polar orbit requires much more energy to lift the
same payload because the earth's rotation does not
contribute as much energy to the flight. The direction in
which the launches must occur for the differing orbits are
also important since there are overflight restrictions at
most launch sites to prevent the launch vehicles from
lifting off over populated areas. For this reason the ALS
requirement for both equatorial and near-polar orbits has
resulted in the identification of six alternative sites:

- Existing and/or new launch sites at the Eastern Test
Range (ETR) on Cape Canaveral Air Force Station
(CCAFS) and NASA's Kennedy Space Center (KSC) in
Florida (Figure 2.2);

- Existing and/or new launch sites at the Western Test
Range (WTR) on Vandenberg Air Force Base (VAFB) in
California (Figure 2.3);

- New launch sites on the southeast coast of the
island of Hawaii (Figure 2.4);

- Fixed or mobile off-shore platforms at each of the
three locations listed above and off Port Hueneme
Naval Station, California (Figure 2.5).

The WTR has overflight restrictions which limit launches
primarily to more or less polar orbits while overflight
restrictions at ETR primarily limit launches to equatorial
orbits (Figure 2.6).

The Saturn V, used for the manned lunar missions of the
1960's and early 1970's, and capable of lifting 300,000 1b.
to earth orbit, no longer exists. The U.S.'s largest
current payload delivery systems are the Space Shuttle and
Titan IV Centaur. The launch schedule for the Shuttle has
been set back several years by the 1986 Challenger accident
and payloads scheduled for launch have been backed up for
years. An alternative means of deploying these payloads is
needed.

The Advanced Launch System has been proposed to fill this
vacancy in the U.S. fleet of launch vehicles. It will
provide a lift capability of 150,000 pounds to equatorial
LEO and 65,000 pounds to near-polar LEO with the potential
for future increases. Payloads which were scheduled to be
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DIRECTION OF ROTATION

Figure 2.1

EQUATORIAL AND NEAR-POLAR ORBITS
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delivered on the shuttle may be accommodated on the ALS at a
rate that would put programs which are seriously delayed
back on schedule.

NASA will require many launches to 1lift all of the
components of the space station into orbit. The ALS could
lift much larger pieces at one time, allowing more assembly
to be done on the ground, and the space station to become
operational faster.

The Strategic Defense Initiative Organization (SDIO) is
another potential user of the ALS. In order to deploy a
space-based subsystem of the Strategic Defense System, a
large number of payloads must be delivered to a variety of
orbits.

2.1.2 General ALS Description

The ALS will be the U.S.'s primary means of inserting large
payloads (65,000 to 190,000 pounds) into equatorial and
near-polar LEO and GEO. Configurations are also being
studied which would provide payload 1lift capability in
excess of 300,000 pounds to near-polar orbit. The ALS is
expected to have the capability of achieving 30 to 50
launches per year at a lower cost than current launch
vehicles (Table 2.2).

Five contractors have currently developed concepts for ways
to implement the ALS. These contractors started from a
common baseline (Section 2.2.1) and produced operational
concepts which, while quite similar, differ slightly in
vehicle concept and in the facilities and equipment required
to support the launches (operational concept) (Figure 2.7).

As currently envisioned, the ALS will consist of a liquid
oxygen (LO,), liquid hydrogen (LH,) fueled core vehicle with
strap-on boosters added to increase payload lift capability.
Several types of boosters are being studied. These include
expendable solid rocket boosters, a variety of expendable
liquid-fueled boosters, and a recoverable winged liquid
booster which will fly back to a landing strip near the
launch site.

The currently proposed, 1liquid-fueled boosters, whether
expendable or recoverable, will use the same fuels as the
core vehicle. Optional liquid-fueled boosters include
LO,/RP-1 (kerosene) and LO,/CH, (methane). The proposed
solid boosters will use a solid fuel mixture which has less
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Table 2.2

ALS Operational Requirments

Payload Payload
Weight to Near- Weight to Launch Rate
Payload Equatorial Near-Polar Per Year
Sise Orbit Polar Orbit Equatorial  Polar Total

Normal Mission 16 x 80 ft 100,000 to 65,000 lbs 18 12 30

Model 180,000 lbs
Expanded Mission 43 x 125 ft 100,000 to 65,000 lbs 38 12 50

Model 150,000 Ibs
Standard Launch 48 x 125 ft Not given 160,000 lbs 38 12 60

Vehicles - Maxirnum

Launch Vehicles
Surge Capability 43 x 125 ft Not given 160,000 lbs 48 12 60
Growth Payload 54 x 158 Not given 320,000 1bs Not Not Not

Vehicle given given given
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than three percent hydrogen chloride (HCl) in the exhaust
products. This is expected to reduce the potential for
launch impacts on air quality and biota near the launch.

Other portions of the ALS launch vehicle may also be
reusable. Several concepts call for recovery and
refurbishment of a module (P/A module) which contains the
guidance and control equipment, and liquid-fueled engines
and nozzles from the liquid-fueled boosters. The modules
will be parachuted to recovery points on either land or
water.

2.1.3 The Proposed Action

The Department of Defense's (DOD) Major Systems Acquisition
Process (MSAP) is structured to allow the consideration of
many potential means of achieving program goals in the early
phases of the process. As the process continues and the
concepts become better defined, the number of alternatives
is reduced (Figure 2.8).

As a program proceeds through the MSAP, it progresses
through four major phases. In the first phase, concept
definition, the concepts are researched and emerging
technologies are evaluated for their ability to meet mission
needs. In the second phase, demonstration and validation,
the results of research and technology development are
demonstrated and validated in a systematic manner. The
third phase is full-scale development. In this phase,
engineering drawings, production planning, and fabrication
of test articles are undertaken. Testing of full-scale
prototypes also occur. The fourth phase is production and
deployment of the system.

The MSAP is designed to ensure that succeeding phases are
not undertaken until there is a high probability of their
success. Each phase involves a greater commitment of
resources than the prior one, and must be preceded by a
formal decision to proceed. These "proceed'" decisions are
called "milestones" and are made by the Defense Acquisition
Board (DAB). Milestone I is the transition from concept
definition to demonstration and validation; Milestone II is
the decision to proceed from demonstration and validation
into full-scale development; and Milestone III is the
decision to produce and deploy the system.
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Prior to Milestone I, and sometimes Milestone II, the
candidate concepts are reviewed and a "narrowing" decision
is made to reduce the number of proposals or concepts that
are being funded. The milestone decision is made to begin
the next phase with the most viable concepts. This
progressive reduction in the number of concepts focuses
effort and money on the concepts most likely to achieve the
goals of the program. The decision to reduce the number of
ALS proposals under study is the first step in this
narrowing process.

The ALS is currently in the concept definition phase of the
MSAP. Space Division of the U.S. Air Force Systems Command
(AFSC) is reviewing the five ALS concepts mentioned above
and will recommend two or three of them for consideration by
the DAB for funding to the demonstration and validation
phase. This narrowing decision is the proposed action
considered in this Environmental Assessment (EA).

This EA addresses two important elements of the decision to
reduce the number of candidate concepts carried forward.
The first element is compliance with the National
Environmental Policy Act (NEPA) and the second is to
identify the major environmental issues that may result in
constraints to development or will need to be addressed in
more detailed NEPA compliance documentation prior to actual
demonstration and validation or full-scale development and
deployment.

2.1.3.1 Environmental Assessment

The environmental impact analysis process for the ALS will
be tiered. This document addresses only the decision to
reduce the number of candidate concepts from five to two or
three. Other environmental analyses will be conducted as
required for future program milestones on those concepts
carried forward.

The decision to reduce the number of candidate concepts
being carried forward to demonstration and validation has
been evaluated for potential impacts to geological, air,
water, biological, noise, land use, visual, cultural,
socioeconomic resources, health and safety, and hazardous
waste. The analysis of the potential impacts due to the
narrowing decision indicates the decision will have no
significant impacts on the environment. The impacts of the
decision to reduce the number of ALS concepts carried
forward will affect those firms not selected by eliminating
or reducing future funding from this program.

23




2.1.3.2 ALS Environmental Issues Analysis

In addition to supporting the NEPA compliance requirements
for the narrowing decision, this environmental issues
analysis also provides the DOD with a broad understanding of
the environmental issues associated with each candidate ALS
concept. The Air Force and DOD must consider environmental

factors in the decision process. If one proposal could
result in different or more significant environmental issues
from the others, the decision maker must take this

difference into consideration along with the concept's
ability to meet the technical and economic requirements of
the program.

The environmental input to the narrowing decision is based
on an evaluation of potential environmental issues
associated with each concept. The environmental issues
analysis includes an evaluation of the major components of
each concept and their potential effects on environmental
resources and elements of public health and safety. This
will allow the decision maker to consider these issues
during the decision process. Detailed analysis of the
environmental impacts of candidate concepts selected to
proceed to the next phase will be addressed in future
environmental documentation when more design data are
available.

2.1.4 The Alternative to the Proposed Action

An alternative to the proposed action is to consider all
five proposals for advancement into the next phase of the
MSAP. This would require spreading the funds available fcr
demonstration and validation over five contracts rather than
focusing it on two or three. This dilution of the funds
available to each contractor would impact program schedules
and testing programs. The MSAP is designed to focus the
funds on only the most viable technologies and concepts as
they mature. A decision not to narrow at this point in the
program would ignore this philosophy.

2.1.5 The No-Action Alternative

The no-action alternative would be to cease funding for the

development of the ALS. As a result of the no-action
alternative the U.S. would not have the capability to launch
payloads in excess of 65,000 pounds. The backload of

payloads at the near 65,000 pound level would be expected to
continue to build.
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2.1.5 ALS Program Schedule

This EA is written in support of the narrowing decision
which will occur in August or September of 1988. The
Milestone I decision is scheduled to occur in mid-August of
1988, and Milestone II in August of 1990.

2.2 System Description

The five proposals discussed below have many similarities
since all five contractors started with the same ALS
requirements. Rather than listing all the components of the
system each time, Section 2.2.1 will highlight the
similarities among the five proposals and Section 2.2.2 will
focus mainly on those factors which make each proposal
different from the others.

2.2.1 General Description of the Five Concepts

Five contractors, Boeing Company, General Dynamics
Corporation, Martin Marietta Corporation/McDonnell Douglas,
Rockwell International, and United Technologies Corporation,
have developed proposals for meeting the baseline criteria
in order to achieve ALS mission requirements.

Each of the five proposals either meet or exceed all of the
ALS criteria. The five contractors developed similar
approaches to meeting the criteria, and as a result, all
five are similar in many respects, including vehicle design,
facilities required, and the location of launch sites.

2.2.1.1 Vehicle Concepts

The three main vehicle concepts being proposed all consist
of an expendable core vehicle that wuses a 1liquid
oxygen/liquid hydrogen (LO,/LH,) propellant, an expendable
payload shroud (which covers and protects the payload), and
a variety of "strap-on" boosters to increase the payload
lift capacity of the vehicle. The types of strap-on
boosters being studied include: expendable solid rocket
boosters; expendable liquid-fueled boosters (with engines
similar to those used for the core), and recoverable
liquid-fueled boosters (also similar to the core engines).
One of the recoverable boosters is a liquid-fueled "flyback"
booster, which is capable of flying or gliding back to a
landing strip near the launch site, where it will Dbe
refurbished and reused. The other proposal is a
ligquid-fueled booster which is parachuted to a downrange
ocean recovery site and returned to the ALS complex by boat.
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As a cost-saving measure, some of the contractors envision a
recoverable propulsion/avionics (P/A) module from the liquid
boosters or the core vehicle (Section 2.1.2). The P/A
module contains guidance and control equipment, engines, and
nozzles, and would be recoverable by parachute, either on
land or at sea, and then be refurbished for use in later
missions. The remainder of the vehicle would deorbit after
use, and burn up upon re-entry into the earth's atmosphere.

2.2.1.2 Launch Site Locations

To satisfy the requirement for both equatorial and
near-polar launches, VAFB and KSC are proposed as co-launch
locations. A launch site in Hawaii would satisfy the launch
requirements without an additional facility elsewhere.

All of the concepts involve using new and/or existing launch
facilities at CCAFS or KSC in Florida. Facilities are
proposed near existing launch complexes 39 A/B (the Space
Shuttle launch complexes), 14, 15, 34, and 37.

All of the concepts also propose launch facilities at VAFB
in California. The contractors plan to either utilize the
existing Shuttle Launch Complex (SLC)-6 facilities at VAFB,
or construct new facilities in the Sudden Flats area in the
southern part of the base. Some assembly facilities related
to the ALS program are also planned for the industrial area

in north VAFB. All ALS concepts appear to require some
realignment of the existing Southern Pacific Railroad track
within VAFB or a major shift to the east. Based on the

available information, all ALS concepts are assumed to
require modification of the Point Arguello Harbor through
expansion of the harbor and its associated facilities or
through an increase in frequency of the maintenance
dredgings.

Proposed alternatives for these sites include new assembly
and launch facilities on the southeast coast of the Island
of Hawaii, and an offshore launch complex which uses Port
Hueneme Naval Station, California for its port facility.

2.2.1.3 Facilities Required for ALS

All five contractors propose the operational concept of
integrate, transfer and launch (ITL) for the ALS program.
ITL involves the assembly of the launch vehicle on a mcbile
launch platform away from the launch complex. After the
vehicle is fully assembled on the mobile launch platforms,
it is transported to the launch complex, fueled, znd
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launched. The advantage of ITL is that the launch complex
is not tied up while a vehicle is being assembled, allowing
an increased number of launches from that pad.

Since all of the concepts involve ITL, the types of
facilities required for each concept are somewhat similar.
All of the concepts require a large vehicle integration
facility (VIF) where the components of the vehicle are
assembled and prepared for launch, new or modifications of
existing launch complexes, a launch control center, fuel
storage facilities, and new roads and utilities. Some of
the concepts call for the payload to arrive fully
encapsulated, and ready to mount on the vehicle, while
others propose a cargo integration facility for preparation
of the payload. Some of the contractors proposed separate
facilities for the processing of the booster components,
particularly the solid rocket boosters, which involve the
handling of hazardous materials.

Table 2.3 1lists the common facilities required for the
expendable solid booster, expendable liquid booster, and
recoverable 1liquid booster options. Table 2.4 1lists
facilities common to SRB options. Each contractor has
proposed slightly different facilities than those listed in
Tables 2.3 and 2.4. Those given in the tables are intended
as generic lists.

Those concepts which involve recoverable components (P/A
modules, liquid boosters, or flyback boosters) will require
refurbishment facilities. Runways are required for the
recovery of flyback boosters, and clear landing areas are
needed for the land recovery of P/A modules.

Some of the concepts involve optional capabilities for

near-shore or sea-based launch operations. For both the
near-shore and sea-based operations, vehicle prccessing
would take place at land-based facilities. Near-shore

launch would involve the construction of a stationary launch
facility(s) less than one mile from shore and connected to
land by a causeway for transportation of the launch vehicle.
Sea-based launch would be carried out in deep water three to
five miles from shore, but could be further from shore
depending on water depth and line of site requirements to
the launch control center. The sea launch options would use
either a stationary platform similar to an oil platform, or
a mobile launch pad. For a stationary launch platform, the
rehicle would be placed on a transport vessel and delivered
to the launch site. For a mobile system, the vehicle would
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Table 2.3 Common Facilities Required
for All Booster Options

Operations Control Center

Administrative Offices

Manufacturing Facility

Booster Processing Facility

Vehicle Integration Facility

Cargo Integration Facility

Storage Tanks for Liquid Propellants

Storage Tanks for Purge Gases
(Helium, Nitrogen)

Water Tanks for Deluge System

Retention Pond for Deluge System

Launch Pad

Roads

Railroads

Crawlerways

Table 2.4 Additional Facilities for Solid

Propellant Booster Options

Solid Booster Storage Facility
Booster Refurbishment Facility
(Recoverable SRB)
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be placed directly on the mobile launch pad and towed out to
sea. In all cases, the vehicle would be fueled at sea
from a propellant transport vessel just prior to launch.
Mobile 1launch pads under consideration include a jack-ug
platform, similar to those used for o0il exploration, which
is moved by sea-going tugs and utilizes legs that can be
lowered and anchored to the ocean floor; or a
semi-submersible platform which is basically a free-floating
unit moved by sea-going tugs or its own propulsion systenm,
that can be anchored in place for launch.

2.2.2 Candidate Concept Proposals
2.2.2.1 Boeing
Vehicle Concept

The Boeing proposal consists of three strap-on booster
options, liquid, solid and flyback liquid, all attached to a
liquid-fueled core vehicle (Figure 2.9). The liquid booster
option has a water-recoverable booster P/A module, while the
core P/A module orbits the earth once, deorbits, and is
recoverable on land via parachute landing near the launch
site. The solid booster option could use as many as six
monolithic solid boosters to launch payloads from 76,000 to
160,000 pounds. There is also a two-stage expendable solid
booster option. The core vehicle P/A module is recoverable
on land near the launch site via parachute while the liquid
booster P/A module is water-recoverable, also via parachute.
For recovery near the launch site the core vehicle must
circle once around the earth. Payloads from 76,000 1lbs.
to 160,000 1bs. can be launched with the solid booster
option depending on the payload orbit. The liquid flyback
booster vehicle can launch payloads up to the 110,000 lbs.
The vehicle life is estimated at 50 missions for the T/A
module and 200 mission for the flyback booster which lands
near the launch site using air breathing engines.

Operational Concept

Boeing's proposal includes a family of both liquid and solid
rocket boosters, with each option imposing different

facility requirements. Boeing's consolidated operations
concept includes all three configurations, discussed in
2.2.1.1. Several operations are common to all vehicle

configurations. WTR operations will be identical to those
at ETR, except that WTR will have no major manufacturing
facilities. All 1large tank modules, etc. for WIR will be
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manufactured/fabricated at CCAFS and shipped to VAFB via
barges through the Panama Canal. The components will be
integrated into a completed vehicle at VAFB.

Launch Sites

Florida

For the normal mission model (20-30 launches per year), all
ALS missions are proposed to be processed and launched at
CCAFS. The ALS launch facilities at CCAFS include two
launch pads, one at LC 34 and another near the west pad of
LC 37. Depending on future design, these pads may be new or
involve modifications to existing facilities.

California

For the expanded mission model (40-50 launches per year),
launches from VAFB are required. ALS launch facilities at
VAFB will consist of modifications to SLC-6 and the
assembly, integration, and check-out facilities. Boeing has
assumed that SLC-6 will be available for modification for
ALS use. The facilities required at VAFB for this proposal
would be similar to those listed in Tables 2.3 and 2.4. New
facilities, roads, railroads, and propellant storage sites
would be required. The major vehicle and logistics elements
and possibly propellants would require water transportaticn
via barge.

2.2.2.2 General Dynamics (GD)
Vehicle Concept

The GD vehicle concept uses liquid-fueled core vehicle with
either liquid or solid strap-on boosters (Figure 2.10).
Both core and liquid boosters (LB) are 30 feet in diameter,
approximately 165 feet high and use similar engines. The
liquid booster engines are water-recoverable via parachutes.
The core vehicle contains a solid rocket motor to deorbit
the core after payload deployment in order to safely destroy
the core. The core engines are expendable and burn up
during reentry. The solid booster option uses a variety of
monolithic boosters to meet the various payload 1lift
requirements.
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Operational Concept

The GD operations concept consists of core/booster assembly,
final assembly on the launch site, and a consolidated
assembly-integrate-transfer facility which includes
pre-launch processing and mission operations. GD would
co-locate the pre-assembly and final assembly facility with
the ground processing facilities so that the core vehicle
and boosters can be completely assembled and checked out
prior to integration activities. When fully integrated and
checked out, the vehicle is moved via a mobile launch
platform to a launch complex where it is fueled and
launched.

The core 1is delivered horizontally from the assexkly
facility to the vehicle integration facility (VIF) where ic
is erected onto the mobile launch platform (MLP). The VIF
is used to integrate the solid booster option in order to
isolate the hazardous operations associated with solid
rocket motor handling. The vehicle is then moved to the
cargo integration facility for cargo integration. The VIF
can be used to process the liquid versions if it is not used
for so0lid boosters. Normally, the cargo integration
facility is where the liquid booster and core are integrated
and also used by the payload integration to assemble the
cargo. Cargo elements are delivered to a build-up cell
where they will be integrated with other elements. The
fairing is also delivered and assembled in the cargo
integration facility where it is moved into an encapsulation
room to enclose the cargo. The encapsulated cargo is then
transferred to a high-bay area and mated to the vehicle.

Launch Sites
Florida

The east coast launch locations are proposed at CCAFS at LC
37 and LC 34 (Saturn 1B) pad sites with ground processing
facilities 1located in the CCAFS industrial base area.
Depending on future design, these pads may be new or involve
modifications to existing facilities.

California

The west coast sites are at VAFB with two launch complexes
in the Sudden Flats area. The complexes would be two miles
due east of the Point Arquello harbor with consolidated
assembly/integrate/transfer facilities another four miles
southeast between Point Arguello and Jalama Beach. The
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remaining facilities not directly associated with vehicle
processing would be located in or near the industrial area
of north VAFB. New facilities, roads, railroads, and
propellant storage sites will be required. The major
vehicle and logistics elements and possibly propellants will
require water transportation via barge.

2.2.2.3 Martin Marietta/McDonnell Douglas (MMC/MD)
Vehicle Concept

The MMC/MD proposal consists of a liquid-fueled core vehicle
with either liquid or solid strap-on boosters (Figure 2.11).
The core vehicle contains a deorbit engine which causes the
core to tumble and burn up during reentry after cargo
deployment. The launch vehicle dimensions vary with the
different options and configurations. The launch vehicle
can carry from four to eight expendable solid or
liquid-fueled boosters or one or two liquid flyback boosters
depending on the size of the payload to be lifted.

The solids are monolithic (rather than segmented like the
solid boosters used on the Shuttle). The liquid flyback
booster is land recoverable near the launch site and may
glide back or be under powered flight.

Operational Concept

The MMC/MD ALS operations of ITL has payloads (cargo),
propulsion modules, avionics modules, core vehicle and
boosters assembled and integrated at the launch site.
Payloads arrive at the cargo integration facility where they
are encapsulated and transported to the vehicle integration
facility. The core vehicle is assembled at the core
assembly building and similarly transported to the VIF. The
boosters are assembled at the booster processing facility.
The solid rockets would be manufactured off-site and
transported to the launch site via barge. The boosters
would be moved from a storage facility to the VIF where the
core, booster, and cargo would be integrated prior to
transport to a launch complex via a mobile transporter.

The facilities required for ALS operations under this

concept would be similar to those listed in Tables 2.3 and
2.4.
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Launch Sites

The MMC/MD proposal includes two new launch pads located on
Sudden Flats in south Vandenberg, three new launch complex
options 1located at CCAFS, three new sites on the
southeastern coast of Hawaii (optional;, and Port
Hueneme/Oxnard off-shore area (optional). This is the only
proposal to include an option which uses Port Hueneme Naveal
Station and one of only two to have a fully develoged

sea-based launch capability. This proposal includes three
possible options: near-shore fixed platforms; off-shore
mobile jack-up platforms; and off-shore mobile

semi-submersible platforms.
Florida

Three launch complex options are proposed for KSC near LC
39A. New facilities include the VIF, launch pad, booster
processing and storage, cargo integration facility (CIF),
and launch control complex. Modifications of existing
available facilities will be maximized.

California

Maximum use of existing industrial facilities at north and
south VAFB is planned. New facilities include the VIF, two
launch pads, booster processing and storage facilities, the
cargo integration facility, and the launch control complex.
The existing power facility near SLC-6 may not be adequate.
Barge transportation to Point Arguello harbor will be
required for the sea-based option.

The Port Hueneme/Oxnard location supports sea-based launch
sites. No existing facilities exist; new facilities include
VIF, booster processing and storage, cargo integration
facility, launch control center, launch vehicle transport
vessel, and propellant transfer vessel. The launch pad can
be jack-up platform, fixed platform, or semi-submersible.
The Oxnard Harbor District will require harbor expansion for
the jack-up and semi-submersible access options.

Hawaii

For the Hawaii option MMC/MD recommends two on-land laurch
pads. No existing facilities exist; new facilities include
VIF, launch pad, booster, processing and storage, payload
processing facilities, cargo integration facility, and
launch control complex.
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2.2.2.4 Rockwell
Vehicle Concept

The Rockwell proposal contains two major options, each of
which incorporates parallel stacking of a booster against a
core vehicle (Figure 2.12). 1In every case the core vehicle
utilizes LO, and LH, as the propellants. There are two
basic configurations among the booster proposals. The most
common is the use of a single liquid-fueled booster. The
second version consists of use of solid boosters. Rockwell
proposes using a liquid flyback booster which will separate
on staging and return to a landing strip near the launch
site for recovery and reuse. The core payload avionics
module (PAM) is planned to be recoverable.

Operational Concept

The concept of operations for all three of the Rockwzall
proposed sites have similar facility requirements. zach
proposes the use of ITL, cargo integration at a central
point, horizontal stacking (of the payload/cargo), vertical
stacking of the core, shroud and booster/solid rocket
motors, crawler transportation to the launch pad, loading
and fueling on the mobile launch pad, and launch. Rockwell
proposes local on-site assembly capability to support
launches.

Rockwell proposes using all three of the prospective
operating sites: VAFB, KSC, and Hawaii. VAFB and KSC are
offered as prospective co-locations to satisfy the
requirement for both equatorial and near-polar launches.

While the VAFB option will only satisfy the near-polar
requirement and would have to be in combination with KSC,
the Hawaii option serves the requirements for both
equatorial and polar launches. The facilities required for
ALS operations under this concept would be similar to those
listed in Tables 2.3 and 2.4.

Launch Sites

Florida

Rockwell proposes essentially the same launch facilities as
for the Western Test Range and VAFB. On-site propellant

manufacturing, repair and modification of components,
propellant and inert gases storage, purging, leak detecticr,
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blanket applications, water storage (domestic and
deluge/acoustic dampening) and power requirements are
similar.

California
The Rockwell proposal assumes that SLC-6 at VAFB will

available for use by ALS. Proposed facility constructicn
VAFB will consist of modifying SLC-6 and construction of:

m ty

orm

- a launch control center
- the cargo integration facility

- the primary/launch power generation
building/substation

- road (widening and upgrade) which will be required
between the cargo integration facility/power
generation facility/launch control and SLC-6

- project facility relocation requirements includes
specification for relocation of existing coastal
railroad tracks (several hundred yards).

At VAFB, provisions are made for storage and distribution of
water, propellants, inert gases used to purge systems, and
propellant manufacture. Road and crawlway development will
be extensive.

Hawaii

The Rockwell Hawaii proposal uses Palima Point on the island
of Hawaii. 1Initial construction will provide one each cf
the launch pad and support facilities requirements. Later
phases of construction will add an additional mobile launch
pad, and vertical integration building.

A launch site located on the southern tip of the island of
Hawaii at Palima Point has the advantage of launch
capability to both equatorial and near-polar orbits.
Although not expressed, it is implied that the selection of
this option would obviate the need for VAFB and KSC
operations. A dock for unloading of vehicle components will
be required. A complete infrastructure of warehouses,
shops, landing strips, etc., will have to be constructed or
existing facilities upgraded in order to provide the
industrial base to support the proposed launch site.
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2.2.2.5 United Technologies Corporation
Vehicle Concept

The UTC vehicle concept uses a liquid-fueled core vehicle
featuring expendable, recoverable, and flyback booster
options. There are three basic configurations among the
booster proposals (Figure 2.13). The first is the complete
expendable with either four, six, or eight solid boosters
added depending on payload size. The total structure is 249
feet long and 35 feet in diameter and can orbit a payload
size from 78,000 1lbs. to 177,000 lbs. The second option is
almost the same but is partially reusable and the payload
capacity is 72,000 1lbs. to 110,000 1lbs. With UTC's
partially recoverable ALS mode, the core vehicle reaches
orbit and the payload is deployed. The core vehicle and the
P/A module separate and the core tankage disintegrates and
burns up as it reenters. The P/A module recovery system is
activated and the P/A module reenters and is parachuted back
to its designated landing site. At both the ETR and WTR,
landing sites must be relatively level, at least six square
miles in diameter, and capable of supporting the P/A module
and its transporter. The third option incorporates the
liquid flyback booster concept with fixed wings. The major
expendable flight elements are the core vehicle tanks and
cargo shroud.

Operational Concept

UTC's operations consist of on-site horizontal manufacture
and assembly with vertical integration. 1In order to meet
the normal mission launch requirements, the booster stage
and the P/A module for the core vehicle will be assembled at
the ETR and transported on a barge to the launch site at the
WTR via the Panama Canal.

Launch Sites
Florida

Two ALS launch pads are proposed at CCAFS near abandoned
launch complexes 14 and 15. New facilities, roads, bridges,
and propellant storage sites would be required.

California

Two ALS launch pads are proposed at VAFB, southeast of SLC-6
and the proposed SLC-7. New facilities, roads, bridges,
culvert crossings, railroad and new propellant storage sites
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would be required. Large vehicular and logistics elemen
would require water transportation via barge from thes =
through the Panama Canal.

2.3 Assumptions for Environmental Issues Analysis

The five proposals differ in the level of detail given for
the systems that are being proposed. Information used in an
environmental assessment includes such things as specific
locations where the impacts will occur (exact siting of
facilities); how many people will be required to construct
and operate the system; how much money will be spent in the
local economy during construction and operation; and how
much water, power, concrete, aggregate, steel, etc. will be
required. Some of the candidate concepts and proposals have
fairly detailed information for some of these areas but are
lacking in others. Other proposals took a more general
approach to defining the systems at this point in the MSAP
and are lacking in much of the detailed information. For
this reason, the analyses in this document are based on a
basic set of assumptions which are a consolidation of the
best available information from all five proposals. These
assumptions deal primarily with the major project factors
which are used to determine the type and extent of
environmental impacts.

Estimates of land area required for facilities were prepared
for each of the five contractors (Table 2.5). These
estimates were based on available information and the
assumption that similar facilities would be required. They
are, however, only to estimate relative areas among the five
proposals.

Following a review of the five basic candidate ALS concepts,
and the various options included within them, potential
environmental issues were identified and categorized within
several broad areas of environmental concerns, including:
geology, air resources, water resources, biological
resources, cultural resources, visual resources, land use,
socioeconomics, health and safety, and hazardous waste.

Due to the broad and yet complex nature of the candidate
concepts, and the variable nature of the information on the
launch sites, the resource areas evaluated include sub-units
that will be addressed in detail in future NEPA compliance
documents. At that time, site-specific environmental
documentation will be based on more detailed engineering and
design of the ALS concepts.

42




table 2.5

43




*Pajou 3SLMIBY3O SSI|UN
S9jeW|3Sd dJ4E EBIEP B¥SaY]

suositJedwod 8yl 9New 03 8JdY Ul

‘uoiido

T¢) SwJdej >UuB]3 WNL|3H pue uaBo.jl|N snoaseb

tiemey ayy pue
*(yoea 13934 asenbs 000°‘02) s|@nj Di|oBiadAy .0y sesse abe.ols Jnoy pue

'¥13 'H1IM SUO}3EDO| @84Yy3 dY3l 40 Yoewe juasesdeu jey3 SeNn|BA 4O

‘(so@40®@ G1'2) WJed ao meuD ®

pappe aJe Aayl pasinbas aq

:@Je S9L3L| 100y @Yy
LLIM B@134 408y 853y)

LLe 8adus

‘{yoes audw
‘qua|eAinbe asow
*§£4030BJ3UO0D J43Y3O

9yl AQ pPIsSSNOSIP J0U @aJam yoLym Buiaog AQ pPazis pue palsi| S9I3L 28y @J4p s|sayjuesed u| sJaquwnu pappe ayy :9310N
(mau) ¥y13
je aLiw ¢
Him 3@ (L+)
Buteog se aweg uantb 30N sailw 02 MBU A|ISONW (L+) 8 s8J408 p2 21N
HIM € diMm 3e (1+)
(L+) L s@aJoe 6§
‘yl3 3e IH % Y13 je
Buiraog se aweg uaaLb 30N uanLb 30N Mau A|ISOW (L+4) 8 (L+) s@40€ g¢ [BECLY kel}!]
‘Bulaog se Bwes 8sSLMIIYI0
‘paJinbas ag |[tm IH % ‘HIM
AjiL{Loey uoquey abue| ‘H13 3® (L+)
e uot13do 840ysjj40 404 altiw 1 saiitw o2 mau AISOW (Z+) 11 88408 16 QW/OHWWN ™
4
Ltea Aq pajsodsueaq SgHs (mau) (L+) soLweuiq
1daoxa GuiLaog se aweg S9|LW G'G uaanLb 0N mau ALISONW (L+) €1 €940V @82 LeJauad
*dwL) yoea pabpaup
pue paulejulew ag 03 (AlLuo yi3)
aney || tm Joquiey dg4vA aj3i1s Buipue|
‘abueqg LA Ut 3ybnouq Ltapouw
8Qq 03 aney |[|im v/d saJoe
sjuauodwos afoiyana Aemad|meud 020v (ALuo
@400 abue| Apqtissod (m3u) (mau) pouw g sat3Lioey)
pue $.43318009q p!l [0S 2y 21 saLlw ¢ mMau oz t X4 §9J40V 8€ fuieog
satjiLoey
(A3 LPOW (AJLpon Aq
HiM 3® 40 MaN) 40 M3N) sat3tLLoey satL3L|Loed paqJ4nis.g
PalLj PO 40 MIN peoJ|Ley peoy A3 LpOonW 40 40 €940V
8313t 1tdoe4 J40QJeH 40 S LW 340 SO LW M@N pPLLNE # Le301 # Lejoy §40309¥43UV0D
S3ITILITNIOVS
3deouo) ajeprpue) yoed I10J sjuswairnbay sarv3iTIToRd 9bRiadAY °G°Z 91qel

L _Sh B SN2 SN SEE e ik O b aEs A Bl AN B oae s A SR Samm




3.0 EXISTING CONDITIONS AND ENVIRONMENTAL CONSEQUENCES
3.1 GEOLOGY AND SOILS

3.1.1 Affected Environment

3.1.1.1 West Coast

VAFB is situated in the middle of the 400-square mile Santa
Maria physiographic district. The surface topography of
VAFB is quite varied. The highest topographic relief is in
the northern (Casmalia Hills) and southern (Santa Ynez
Mountains) parts of the base; the central portion consists
of a large mesa and terrace, dissected by San Antonio Creek
and the Santa Ynez River. Lompoc Terrace is on the south
side of Lompoc Valley and has an average elevation of 250
feet. San Antonio terrace, Burton Mesa, and the Lompoc
Terrace are prominent erosional platforms that formed during
a period of variable sea level in the Middle and Late
Pleistocene (900,000 to 10,000 years before present). Each
terrace is actually composed of a series of smaller terraces
that were cut during this time period and are now partially
to entirely covered by vegetation and recent soil
development.

Further to the south, there are several canyons which have
extensively dissected Lompoc Terrace and the slopes of the
western Santa Ynez Mountains. These include La Salle and
Lompoc Canyons which drain to the north into the Santa ¥Ynez
River, and Bear Creek, Spring Canyon, La Honda Canyon, Gray
Canyon, and Red Roof Canyon which generally drain to the
west into the ocean. The west-trending drainages in
particular may follow pre-existing faults. Tranquillon
Ridge and Mountain form the dramatic western terminus of the
Santa Ynez Mountains, where they plunge into the ocean.
Elevations in the Santa Ynez Mountains are commonly greater
than 2000 feet within a couple of miles of the coast. Both
the north and south slopes are very steep, in particular
the south, which are cut by 12 canyons before Jalama is
reached, at the southern end of VAFB.

3.1.1.2 East Coast

The Florida peninsula is a part of a feature known as the
Florida Plateau. The plateau is made up of a complex of
limestone and dolomite several thousand feet thick. Sea
levels, which have fluctuated over geologic time have
resulted in cycles of excavation and erosion followed by
alluviation and deposition.
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The upper formation of the complexes make up the Floridian
aquifer. These formations, from the oldest to the youngest,
are the Avon Park and Ocala. The confining beds of the
Hawthorn Formation overlie the Floridian aquifer. The
modern beach strand and relict inland dunes result from
aeolean drift of quartz sands found on higher terraces.

Soils in the study area are derived from relict beach
ridges, which have been formed by wind and wave action. The
ridges have been eroded, forming the soils and marine
estuary environment. The soils are generally highly
permeable, fine-grained sediments typical of beach and dune
deposits. The soil associations have been identified by the
?.s. )Department of Agriculture Soil Conservation Service
1974).

Refraction surveys and well log investigations conducted by
the U.S. Coast and Geologic Survey show that the underground
structure of ETR is normal and free of voids or anomalies.
Earthquakes are not considered a hazard in the southeastern
central states (NASA 1986).

3.1.1.3 Hawaii

The island of Hawaii is located on the southeastern end cof a
1600-mile long chain of volcanic islands stretching across
the North Pacific Ocean. Hawaii is the largest and youngest
of the main Hawaiian island chain. It rises over 30,000
feet from the sea floor to the summits of Mauna Loa and
Kilauea volcanoes. Both are shield volcanoes, having a
broad summit and base. The southeastern flanks of the
volcanoes are riddled with active faults that, during
periods of subsurface magnetic movement, can cause
significant local earthquakes. Both volcanoces have been
active throughout the past 200 years. Kilauea is located on
the southwest rift zone of the island and over the past 30
years has been the more active of the two. It has been
under almost continuous eruption since January 1983, adding
several acres per week to the island's coastal area. There
is no evidence that this eruptive phase will cease in the
near term.

3.1.2 Environmental Consequences
Potential geologic constraints include:
o erosion resulting from changes in landform, and the

discharge of treated deluge water to grade;
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o landslides;
0 seismic issues in California and Hawaii;

o0 inundation by Tsunami.

Boeing
Sand Dunes

Sand dunes are noticeable features along the coastal strip
on VAFB, in particular on San Antonio Terrace where they are
approximately 12 square miles in size. These dunes are
quite prominent and extend inland as far as four miles. The
Boeing proposal states that a six square mile landing area
would be created by grading the sand dunes flat on San
Antonio Terrace. The destruction of this geologic landform
would constitute a high geologic constraint. It would not
be possible to permanently stabilize an area of sand this
size due to the effect from wind and water erosion.

Landslide Areas

The western slopes of the Santa Ynez Mountains on South
vandenberg, where the topography is very steep, and is
subject to landslides. Landslides could possibly pose a
significant constraint if launch pads or support facility
sites are cut into the steep slopes which surround the
Sudden Flats area.

Soil Erosion

The South Vandenberg area has not been mapped by the Soil
Conservation Service to date; therefore, the problems
associated with soil erosion is not precisely known. Field
tours of the area, however, indicate that erosion and
gullying continues to be a problem around SLC-6 and its
facilities. It is believed that this problem would occur
elsewhere on Sudden Flats, and is of particular concern when
cgnstruction is located on or adjacent to the shoreline
cliffs.

Seismicity/strong Ground Motion
Major earthquakes have been recorded in Santa Barbara County
since the late 1700's. The recurrence intervals for major

quakes of magnitude 5.2 to 7.0 are 14 to 115 years (Thenhaus
et al. 1980). VAFB, though located in an earthquake-prone
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area, has not had any reported damage to its facilities.
Strong ground motion could occur on VAFB from earthquakes on
active faults situated in the Santa Barbara Channel, along
the Hosgri fault system offshore of the Santa Maria basin,
and along the San Andreas fault system. The U.S. Geological
Survey estimates that this area may be subjected to ground
accelerations of between 20 percent and 30 percent of
gravity in a 2500 year period (Thenhaus et al. 1980).

The California Division of Mines and Geology (1981) has
preliminarily determined that the VAFB area could receive a
maximum earthquake intensity between VII and IX on the
Modified Mercalli Intensity scale. Earthquakes with
intensities of VII to VIII would be felt by all people and
damage would probably range from moderate to considerable :in
well-built structures. Earthquakes of IX intensity would
destroy most masonry and frame structures.

Surface Fault Rupture

The potential for surface fault rupture is considered to be
low on VAFB, even though this is in the midst of a
transition zone from offshore fault systems to onshore fault
systems. The onshore faults are numerous, extending to the
southeast across the base, and form a highly complex
structural geologic setting. Any known fault in this area
should be considered potentially active. Movement at the
surface could be in the form of a few centimeters, to a
foot, to no movement at all, depending on the 1nten51ty and
the eplcenter of the quake.

Tsunami Inundation Area

The size and extent of a Tsunami is dependent on the
magnitude of the event, the distance from the sources, the
local sea floor topography, and the coastal zone topography
(santa Barbara County Seismic Safety Element, 1979). VAFB
has been affected by only a few local and a few distant
earthquake-generated tsunamis. The 1927 Lompoc earthquake
located west of Point Arguello produced a six-foot wave
which inundated the coasts of Santa Barbara and San Luis
Obispo counties. The 1964 8.4 magnitude Alaskan earthquake
generated a tsunami which was measured in San Luis Obispo
County at 10.4 feet in height. The hazard of tsunamis is
considered for this area to be very low. Only those
facilities exposed generally less than 40 feet above sea
level could conceivably be inundated by a sea wave run-in
and draw-back.
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Martin Marietta Corporation/McDonnell Douglas

The same geologic constraints and geologic hazards discussed
above apply to the Martin Marietta Corporation/McDonnell
Douglas proposal at VAFB, except that sand dunes will not be
affected by this proposal.

Rockwell

The same geologic constraints and geologic hazards discussed
above apply to the Rockwell proposal at VAFB, except that
sand dunes will not be affected by this proposal.

General Dynamics

There are two geologic constraints which are unique to the
General Dynamics proposal and are discussed below. The sand
dunes will not be affected by this proposal.

The expansion and construction of a two-lane road from
Lompoc to Sudden Flats, across the crest of the wes:tern
Santa ¥Ynez Mountains will pose severe landslide and erosion
hazards. VAFB has had difficulty maintaining the existing
two-lane road network through the Santa Ynez Mountains. The
steep topographic relief creates situation where landslides
and erosion commonly occur.

The relcoation of the Southern Pacific Railrocad off VAFB
would also create severe geologic constraints due to the
steep topography associated with the Santa Ynez Mountains.
This would require a major civil engineering undertaking to
construct such a route through the core of these mountains.

United Technologies Corporation

The same geologic constraints and geologic hazards discussed
above at VAFB, under the Boeing proposal heading, apply to
the United Technologies Corporation proposal.

3.1.2.2 East Coast

In general, there will be only limited impacts resulting
from the various ALS concepts. There are, however,
incremental differences between the concepts depending on
whether existing or new facilities are proposed and whether
deluge water is recycled or is disposed of on the ground
surface.
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Boeing

Boeing is proposing two actions which could result in
significant geological/soils impacts. The six-square mile
P/A module launching area will require significant movement
of soils, and they propose surface discharge for disposal of
treated deluge water. The amount could be as much as
850,000 gallons/launch. Thus, disposal could result in
erosion problems unless it is handled in a manner which
would permit percolation into the underlying structures.

General Dynamics

General Dynamics 1is proposing use of existing launch
facilities at the LC 37 and LC 34 pad sites. They will
require new infrastructure items as well as facilities for
vehicle processing. Construction of the new facilities and
infrastructure will result in impacts to the soil structure.

Martin Marietta Corporation/McDonnell Douglas

MMC/MD's concept calls for new launch pads, new facilities
for processing, port facilities and launch control center.
This new construction will require alteration of the soils,
resulting in impacts to the soil structure.

Rockwell

Rockwell's concept calls for construction of new launch pads
and construction of new facilities and infrastructure. Due
to the proposed location of one launch pad in a marsh, it is
assumed that soil and subsurface alterations will be
required to provide stable launch pad. The new construction
will result in impacts to the so0il structure through
dredging and filling.

United Technologies Corporation

UTC proposes to use facilities near old launch complex CD 14
and 15. New assembly facilities, as well as infrastructure
will be required. Since the concept has a returnable P/A
module there is a requirement for a landing site. It is
assumed that it will also, as with the Boeing concept,
reacquire an area of six-square mile be graded flat to
facilitate recovery.

This alteration could result in significant land form
changes. It may also result in simultaneous changes in the
rainwater run-off flow with possible erosion occurring.
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3.1.2.3 Hawaii

Martin Marietta Corporation/McDonnell Douglas

Soil Erosion

There is poor to no soil development throughout the
southeastern part of the island of Hawaii. Wind ercsicn
could occur in these areas when disturbed due to the lac
vegetative cover.

50

Seismicity/Strong Ground Motion

Seismicity associated with volcanic activity is a common
phenomenon to southeastern Hawaii. Mild earth tremors
usually occur in this area as bodies of magma migrate
through subterranean networks of tubes. The probability of
a large magnitude earthquake occurring on the island is very
low because of the type of basaltic lava that is extruded.

Surface Fault Rupture

Many fissures and cracks have been mapped throughout the
Palima Point area (A.D. Little, 1988). These cracks could
move during a mild earthquake, becoming active faults, and
cause damage to adjacent structures.

Tsunami Inundation Areas

The Hawaiian Islands have been struck by 96 tsunamis in the
last 165 years. A tsunami warning system is in place to
warn coastal dwellers when a wave is approaching. Land use
zoning of coastal areas is based on the heights of tsunami
waves expected for exposure times of 20-, 50-, and
100-years. The greatest threat from incoming tsunamis on
the southeast coast of Hawaii is from submarine earthquakes
generated either locally or off the west coast of Scuth
America.

All of the proposed onshore facilities lie within tsunami
hazard zone Number Four: earthquake-generated waves between
30 and 50 feet could inundate this coastal area (Hays,
1981). There is a ten percent chance that these wave
heights could be exceeded within a 50-year period.
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Basaltic Lava Flows

The majority of the area for proposed onshore facilities lie
within volcanic hazard zone two, number one having the
highest potential of volcanic activity (Telling, et al.
1987). Lava flows from the Kilauea volcano frequently
inundate the area a few miles north of Palima Point. The
large system of cracks and fissures which are common in the
southeastern part of the island could be future sites of
volcanic activity. There is no way to predict the areal
coverage of the lava activity. Palima Point is located on
the southwest rift zone of Kilauea.

Rockwell

The same geologic constraints and geologic hazards discussed
above apply to the Rockwell proposal at Palima Point.
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3.2 WATER RESOURCES

3.2.1 Affected Environment

3.2.1.1 West Coast

3.2.1.1.1 Water Availability and Use

Surface water supplies on VAFB are extremely limited and are

fully wutilized at present. VAFB crosses two major
watersheds of Santa Barbara County: the San Antonio Creek
and the Santa Ynez River basins. Although these water

basins are extensive, they receive very low precipitation
and most water courses are ephemeral, i.e., water flows in
their channels only during and shortly after storms. San
Antonio Creek drains an area of 154 square miles and has a
mean annual discharge of 4.6 cubic feet per second (CFS), or
3,330 acre-feet per year (AFY), with extensive periods of no
flow occurring most of each year (USGS 1983). Peak water
flows are approximately 1000 CFS. The U.S. Army Corps of
Engineers estimate the 100-year flood to be 118,000 CFS. The
Santa Ynez River, which drains an area of about 900 square
miles, is regulated by three reservoirs for municipal use in
the Santa Barbara area. Peak flows are between 20-200 CFS.
The U.S. Army Corps of Engineers estimates the 100-year
flood to be 9,000 CFS (O'Brien, 1981).

In addition, five small lakes on VAFB provide slightly over
200 AF of surface water storage with a total surface area of
27.3 acres. Because surface water supplies are limited by
seasonal stream flows and are of poor water quality, the
base does not presently use water from surface supplies.

Surface water quality at VAFB is generally poor, with high
concentrations of sodium, chloride, iron, aluminum, and
total dissolved solids (TDS). A 1983 study of San Antonio
Creek found TDS ranging from about 900 to 3,600 parts per
million (PPM) and increased concentrations of sodium,
chloride, and sulfate (USAF 1986a). TDS in the Santa Ynez
River within VAFB ranged from 602 to 1,180 ppm during 1983.
Groundwater quality varies significantly from aquifer to
aquifer. The aquifer under the Lompoc Terrace produces
potable water, while the aquifer at SLC-4 is high in TDS.

VAFB withdraws water from three groundwater basins -- the
San Antonio basin and the Santa Ynez basin supplies north
VAFB, and the Lompoc Terrace area in South Vandenberg
within the Santa Ynez watershed supplies south VAFB. These
basins meet all of the base's water supply needs. However,
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increased withdrawals by off-base agricultural, industrial,
and domestic users have created overdraft conditions which
lower water availability and quality in all three basins.

The San Antonio basin, contained mostly within the San
Antonio Creek Valley, has an estimated working storage
capacity of 500,000 AF (DWR 1985). Dames and Moore (1985)
reported the safe yield of the San Antonio groundwater basin
to be 8,000 AFY. Current pumpage from the basin includes
34,000 AFY for use on VAFB from a well field just north of
Barka Slough (USAF 1986a), 290 AFY for municipal and
industrial uses mostly in the town of Los Alamos, and about
16,000 AFY for off-base agriculture (Dames and Moore 1985).
Current pumpage exceeds the estimated safe yield of the
groundwater basin by more than 11,000 AFY. At this rate,
the groundwater reservoir will be depleted in approximately
50 years (ICFT 1987).

South VAFB draws groundwater from three interconnected
basins that make up the 1lower half of the Santa Vnez
groundwater basin. Together, these three basins provide a
total working storage capacity of 300,000 AF with a safe
yield estimated at 33,000 AFY. Pumpage currently exceeds
the estimated safe yield of these basins by about 4,600 AFY.
In a study for VAFB, Earth Sciences Associates (1982)
projected that water use in the Lompoc-Santa Maria area will
increase by over 13,000 AFY by the year 2000, with an
additional increase of approximately 2,700 AFY for VAFB.

3.2.1.2 East Coast

Surface water in the ETR includes portions of the Indian
River, the Banana River, Mosquito Lagoon, and all of Banana
Creek. These water bodies are shallow except for portions
maintained as part of the Intracoastal Waterway. In
general, the surface waters of the area are best described
as shallow estuarine lagoons.

In compliance with the Clean Water Act (CWA), surface waters
have been classified by the State of Florida. Mosquito
Lagoon and the northern segment of the Indian River are
designated as Class II areas (shellfish propagation and
harvesting). Class II waters establish more stringent
limitation of bacteriological and fluoride pollution, and
the discharge of treated wastewater effluent is prohibited.
The remaining surface water areas are designated as Class
III (recreation, propagation and management of fish and
wildlife). Class II standards are intended to maintain
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water quality suitable for body-contact sports and
recreation, and the production of diverse fish and wildlife
communities.

The surface waters adjacent to Merritt Island National
Wildlife Refuge (MINWR) have been designated as an
Outstanding Florida Waters (OFW). OFW's establishes the
primary water quality standards for regulatory purposes.
This level of protection prohibits any activity which would
reduce water quality below existing levels.

Surface water quality in the area is generally good. NASA
and the CCAFS maintain water quality sampling stations
throughout their management areas to determine physical and
chemical characteristics. These include: temperature,
dissolved oxygen, nutrients, heavy metals, and pesticides.
The water quality sampling program is intended to identify
potential sources of pollutants which contributes to surface
water degradation., The U.S. Fish and Wildlife Service
(USFWS) monitors salinity, dissolved oxygen, Ph, and water
levels at 78 locations in the area.

Water quality within Mosquito Lagoon is mostly unaffected by
human sources. The lack of significant upland drainage
basin and the absence of point and non-point discharges may
account for the high salinities in this water body.

The Indian River surface water quality is more likely to be
influenced by the City of Titusville than KSC and CCAFS.
Quality of the Banana Creek is influenced by non-point
source run-off from the Space Shuttle Landing Facility, the
VAB area, the Kennedy Parkway, and from undeveloped areas.
Banana Creek experiences regular fish kills when shallow
waters are warmed to high temperatures and when extensive
cloud cover reduces the dissolved oxygen levels.

The Banana River segment within the ETR is influenced by KSC
as well as CCAFS. Several facilities provide run-off to the
northern segment resulting in lower salinities. Point
Source discharges from KSC and CCAFS influence the Banana
River southern segment. Efforts are underway to eliminate
discharges from a secondary treatment plant at KSC. At
CCAFS a secondary treatment plant discharges, via canal, to
the Banana River. Despite potentially significant point and
non-point sources, water quality within the Banana River
segment is good.

54




Groundwater in the ETR area occurs in confined (artesian)
and unconfined (non-artesian) conditions. Confined
groundwater is located in the Floridian aquifer, which
serves as the primary groundwater source in coastal
lowlands.

The State of Florida adopted water quality standards for
groundwater in 1983. There are four classes, but all cf
Florida's groundwater aquifers are either G-II or G-III.
G-II is potable groundwater in aquifers with Total Dissolved
Solids (TDS) content less than 10,000 mg/1. Class III is
non-potable groundwater with TDS greater than 10,000 mg/1.

The Floridian Aquifer is made up of limestone formation
several thousand feet thick. Recharge occurs mainly in
northern and central Florida. Because of confining clays of
the Hawthorne Formation and artesian conditions, potential
contamination of this aquifer in the ETR is limited.

The water in the Floridian 