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BACKGROUND: Pursuant to the Council on Environmental Quality regulations for
implementing the procedural provisions of the National Environmental Policy Act (40
Code of Federal Regulations [CFR] 1500-1508); 32 CFR Part 651, Environmental
Analysis of Army Actions (Army Regulation 200-2); and Executive Order 12114,
Environmental Effects Abroad of Major Federal Actions, the Missile Defense Agency
(MDA) conducted an Environmental Assessment (EA) to analyze the environmental
consequences of conducting test flights of the Theater High Altitude Area Defense
(THAAD) missile over the Pacific Ocean. Up to 50 THAAD interceptor missiles and up
to 50 target missiles could be launched over a 4-year period. The next phase of THAAD
flight testing is currently scheduled to begin in late FY 2005 and would continue through
at least FY 2010.

THAAD flight tests and intercepts of target missile launches over realistic distances (50—
3,000 kilometers [31-1,860 miles]) are required to validate the performance capability
and overall effectiveness of the THAAD weapon system (i.e., interceptor missiles, radar,
and support components) against representative threat ballistic missiles. The THAAD
Pacific Test Flights Environmental Assessment (EA) analyzes the activities designed to
confirm the effectiveness of the THAAD missile system before its procurement and
deployment, including construction and operational procedures.

After a Department of Defense 2001 review and reorganization, THAAD, formerly a part
of Theater Defense, became an element of the Terminal Defense Segment. THAAD,
under development since the early 1990s, is designed to intercept ballistic missiles during
the terminal phase of their flight, before their reentry into the Earth's atmosphere. Some
aspects of its testing at White Sands Missile Range, New Mexico were analyzed in earlier
analyses performed pursuant to the National Environmental Policy Act.

As noted above, the THAAD missile flight tests are needed to obtain radar data and to
test intercept capability against ballistic missiles with this range. However, THAAD
missile tests using realistic distances cannot be conducted at White Sands Missile Range;
therefore, the MDA needs to conduct tests at a range that allows those distances in order



to confirm the effectiveness of the THAAD weapon system prior to its procurement and
deployment.

The attached EA considers all potential impacts of the Proposed Action and Alternatives,
including the No Action Alternative, both as solitary actions and in conjunction with
other activities. This Finding of No Significant Impact (FONSI) summarizes MDA’s
evaluation of the proposed THAAD Pacific Flight Tests and alternatives.

DESCRIPTION OF THE PROPOSED ACTION: The Proposed Action would
involve THAAD interceptor missile launches and THAAD radar operation from a site at
the Pacific Missile Range Facility (PMRF) located on the island of Kauai, Hawaii. An
alternative to the Proposed Action, would be the use of the Ronald Reagan Ballistic
Missile Defense Test Site (RTS) in the Republic of the Marshall Islands. A second
alternative would involve a combination of some or all of the proposed activities
described in the Proposed Action, test flights at PMRF, and some or all of the alternative
actions at RTS. The Proposed Action and alternatives would also require the
construction of test support facilities and site preparation for THAAD launcher, radar,
and support equipment. Some clearing and road construction would be associated with
the THAAD test facilities.

Target missiles would be launched from the air, sea, and/or land. Land launches of target
missiles would occur from either Toton or Bigen islands in the Republic of the Marshall
Islands or from Wake Island if RTS were used as the THAAD missile flight test location.

The THAAD interceptor missile is basically a non-explosive war head (a kinetic kill
vehicle (or KV)) that is attached to a missile body/booster. The THAAD KV includes an
infrared seeker that detects and homes in on the target missile to destroy the target by
high-speed collision. For testing, one or more THAAD missiles would be loaded in the
missile round pallet, an eight-round container that doubles as the launch tubes for the
launcher. The missile round pallet is mounted on to a modified U.S. Army Heavy
Expanded Mobility Tactical Truck, which serves as both the transporter and launcher for
the THAAD interceptor missile.

MDA is proposing to use an upgraded version of the THAAD Prototype Radar, which
has already undergone assembly and integration. The upgraded radar is a wide-band, X-
band, single faced, phased array radar system of modular design that can be transported
by truck or aircraft. The radar system consists of four individual units: (1) Antenna
Equipment Unit, (2) Electronic Equipment Unit, (3) Cooling Equipment Unit, and (4)
Prime Power Unit. There would be a maximum of two radars on location during flight-
testing; however, only one radar would be operated at any given time. The other radar
would be stored nearby for use as a spare, should problems be encountered with the
primary radar.



THAAD flights could use a variety of solid or liquid propellant target missiles to satisfy
testing requirements. Some target missiles represent fully integrated systems, while
others can be assembled using surplus rocket boosters to create particular test conditions
or to emulate specific missile threats. Surplus booster motors that potentially could be
used on solid propellant target missiles include the SR-19, GEM-40, Castor IV, Orbus-1,
Polaris A3 and A3R, and the M-57A1. These motors vary in size, boost capability, and
in the amount of emissions created during launch, and the most energetic motor stack that
would potentially be used would be a combination of two SR-19 boosters.

Liquid propellant target missiles use a kerosene-based fuel mixed with an oxidizer to
provide thrust. The liquid propellant targets are represented by systems already in use
and a new system represented by the Liquid Fuel Booster Target System. The current
liquid propellant target system uses inhibited red fuming nitric acid as the oxidizer,
whereas the Liquid Fuel Booster Target System in development would use hydrogen
peroxide.

Prior to a THAAD interceptor missile launch, the aim point and launch time to intercept
the target would be computed. This information would then be downloaded to the
THAAD interceptor missile. Upon launch, the THAAD interceptor missile would fly out
using inertial and radar-provided guidance and seek, detect, and home in on the target
missile to destroy the target by high-speed collision.

At intercept, interceptor missile and target debris would fall in the ocean west and north
of PMRF in areas previously analyzed. Missile impact zones would be confined to open
areas at sea and not over landmasses. Standard operating and safety procedures for
missile launching and testing would be followed throughout the test program. At the
conclusion of testing activities, THAAD program personnel would remove all equipment
and assets brought to the range. Final ownership and disposition of permanent facilities
constructed in support of THAAD testing would be determined by an inter-service
agreement between the MDA and the host installation.

ALTERNATIVES CONSIDERED: White Sands Missile Range has been the THAAD
program’s baseline flight test range. However, White Sands Missile Range does not offer
realistic test distances (50 to 3,000 kilometers [31 to 1,860 miles]) against target missiles
emulating threat ballistic missiles.

A THAAD Alternate Range Study was initiated in 2001 to determine if a long-range
alternative to White Sands Missile Range exists to support THAAD’s flight test program.
Cost, schedule and technical issues were evaluated at potential test ranges to support the
determination. The study process was designed using the Ballistic Missile Defense
Organization Directive 6051, “Comprehensive Siting Analysis Process.” This study was
conducted in phases.



In Phase I, the following ranges were considered: Atlantic Fleet Weapons Training
Facility, Vieques, Puerto Rico; Eastern Range, Florida; Eglin Air Force Base, Florida;
Kodiak Launch Complex, Alaska; RTS; PMRF; Poker Flat Research Range, Alaska;
Utah Test and Training Range; Wallops Flight Facility, Virginia; White Sands Missile
Range; and Vandenberg Air Force Base/Naval Air Warfare Center, California. Based on
the Phase II screening criteria, PMRF and RTS emerged as the two best candidate sites.

The No-action Alternative was also considered. Under the No-action Alternative, the
MDA would not proceed with THAAD Pacific Flight Testing. Flight test data for tactical
missiles, needed for development of Terminal Missile Defense radars, interceptor
missiles, and technology, would not be collected. Flight-testing would be continued at
White Sands Missile Range to the maximum extent possible and within the constraints of
the operational area of the range. The capability of the THAAD element against longer-
range ballistic missiles would not be evaluated. Another range with a suitable operational
area would potentially have to be developed at a substantial cost and delay to the
program.

CONCLUSION: Based on the environmental analysis in the THAAD Pacific Test
Flights EA, MDA has determined that no significant impacts would occur as a result of
the construction and operation of any of the THAAD test sites and related support
facilities. Under the No-action Alternative, no environmental consequences associated
with THAAD test flights activities would occur. Preparation of an EIS, therefore, is not
required.

DEADLINE FOR RECEIPT OF WRITTEN COMMENTS: 20 January 2003

POINT OF CONTACT: Submit written comments or requests for a copy of the EA to:
U.S. Army Space and Missile Defense Command
Attention: SMDC-EN-V (Thomas M. Craven)
Post Office Box 1500
Huntsville, Alabama 35807-3801
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EXECUTIVE SUMMARY

Introduction

The Theater High Altitude Area Defense (THAAD) Project Office of the Missile Defense
Agency proposes to conduct THAAD missile flight tests over the Pacific Ocean. The
Missile Defense Agency proposes to establish THAAD flight test launch capabilities at
Pacific Missile Range Facility (PMRF) located on the island of Kauai, Hawaii. The Proposed
Action would involve THAAD interceptor missile launches and THAAD radar operation from
a site at PMRF. An alternative to the Proposed Action would be the use of the Ronald
Reagan Ballistic Missile Defense Test Site (RTS) in the Republic of the Marshall Islands. A
second alternative would involve a combination of some or all of the proposed activities
described in the Proposed Action, test flights at PMRF, and some or all of the alternative
actions at RTS. The Proposed Action and alternatives would also require the construction
of test support facilities and site preparation for THAAD launcher, radar, and support
equipment. Some clearing and road construction would be associated with the THAAD
test facilities.

Target missiles would be launched from the air, sea, and/or land. Land launches of target
missiles would occur from either Toton or Bigen islands in the Republic of the Marshall
Islands or from Wake Island if RTS were used as the THAAD missile flight test location.

The THAAD flight test program would determine the capabilities of THAAD to (1) work
together as an element, (2) intercept endoatmospheric and exoatmospheric targets
threatening its defended area, (3) integrate into the larger Ballistic Missile Defense
architecture, and (4) anchor simulations.

The THAAD test program is divided into developmental cycles called “Blocks.” The flight
test program would be conducted in two biennial blocks, Block 04 and Block 06. The
Block 04 flight test program would consist of four flight tests (F/Ts): an interceptor
controls flight test, a seeker characterization test, and two intercept flight tests. The
interceptor controls flight test would be conducted to confirm proper flight control
operations in the exoatmospheric intercept regime. The seeker characterization flight test
would ensure proper functioning of the interceptor’s seeker in a live intercept environment.
The remaining two flight tests would focus on demonstrating and characterizing
exoatmospheric performance capability, ultimately with soldier operation of the element.

The Block 06 flight test program would be conducted to demonstrate endoatmospheric and
exoatmospheric engagement capability. Block 06 would consist of 2 radar data collection
missions and 12 flight tests: an interceptor controls flight test, a seeker characterization
flight test and 10 intercept flight tests. The two radar data collection missions would be
non-interceptor (target only) flights using separating target missiles to gather data to
support the development of radar software required later in the Block 06 flight test
program. The interceptor controls flight test would be conducted to confirm proper flight
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control operations in the endoatmospheric intercept regime. The seeker characterization
flight test would characterize the seeker in the endoatmospheric intercept environment.
The F/T 9 would consist of two THAAD interceptors launched against a single target. The
F/T 13 would be conducted as a multiple simultaneous engagement mission (two
interceptors against two targets, conducted simultaneously). All other Block 06 flight tests
would be single intercept missions (single interceptor, single target). The F/Ts 15 and 16
would demonstrate expanded capability for THAAD to acquire and intercept threat-
representative targets at higher velocities and longer ranges. Block 06 flight testing would
resolve critical technical issues and critical operational suitability and effectiveness issues
associated with the THAAD element design using the production representative missile
configuration, BMC2 and radar software upgrades.

THAAD has been under development since the early 1990s. Some aspects of its testing at
White Sands Missile Range, New Mexico were analyzed under earlier analyses performed
pursuant to the National Environmental Policy Act, such as the 1994 Theater High Altitude
Area Defense (THAAD) Initial Development Program Environmental Assessment and the
1995 Theater Missile Defense Flight Test Environmental Assessment, which analyzed
follow-on testing at White Sands Missile Range, New Mexico. The decisions to be made
by the Missile Defense Agency and supported by information contained in this
environmental assessment include the selection of a range to test the THAAD missile and
the specific range sites and targets that would be used in THAAD testing.

The THAAD missile is intended to intercept and destroy incoming ballistic missiles with
ranges of 50 to 3,000 kilometers (31 to 1,860 miles), which are currently fielded
throughout the world by a large number of nations. THAAD flight tests and intercepts of
target missile launches over these ranges are required to validate the performance
capability and overall effectiveness of the THAAD weapon system (i.e., interceptor
missiles, radar, and support components) against representative threat ballistic missiles.
Because THAAD missile tests using realistic distances cannot be conducted at White
Sands Missile Range, the Missile Defense Agency needs to conduct tests at a range that
allows those distances in order to confirm the effectiveness of the THAAD weapon system
prior to its procurement and deployment.

Proposed Action

The THAAD missile round is a certified round encased in a canister and consists of a
booster and a Kill Vehicle. The THAAD interceptor missile is basically a non-explosive war
head (a Kill Vehicle) that is attached to a missile body/booster. The Kill Vehicle consists of
a shroud, fore-cone, seeker, divert and attitude control system, and guidance and control
electronics. The infrared seeker detects the target vehicle and homes in on the target
missile to destroy the target by body-to-body contact. The booster is a single stage, solid
propellant rocket motor with a flare. The flare consists of overlapping petals that lock into
position after deployment. The inter-stage provides physical interface between the KV and
the booster. For testing, one or more THAAD missiles would be loaded in the missile
round pallet, an eight-round container that doubles as the launch tubes for the launcher.
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The Missile Defense Agency is proposing to use an upgraded version of the THAAD
Prototype Radar, which has already undergone assembly and integration. The upgraded
radar is a wide-band, X-band, single faced, phased array radar system of modular design
and can be transported by truck or aircraft. There would be a maximum of two radars on
location during flight testing. Only one radar would be operated at any given time. The
other radar would be stored in an existing area of the installation and would be available
for use should problems be encountered with the primary radar. An electromagnetic
radiation hazard exclusion area would be established in front and to the side of the THAAD
radar antenna. The electromagnetic radiation hazard exclusion area for personnel would
extend for 400 meters (1,312 feet) in front and to the side of the radar.

THAAD flights could use a variety of target missiles to satisfy testing requirements. Some
target missiles represent fully integrated systems. Others can be assembled using surplus
rocket boosters to create particular test conditions or to emulate specific missile threats.
Two categories of target missiles could be used, solid or liquid propellant. Booster motors
that potentially could be used on solid propellant target missiles include the SR-19,
GEM-40, Castor IV, Orbus-1, Polaris A3 and A3R, and the M-57A1. These motors vary in
size, boost capability, and in the amount of emissions created during launch. The most
energetic motor stack that would potentially be used would be a combination of two SR-
19 boosters.

Liquid propellant target missiles use a kerosene-based fuel mixed with an oxidizer to
provide thrust. The liquid propellant targets are represented by systems already in use and
a new system represented by the Liquid Fuel Booster Target System. The current liquid
propellant target system uses inhibited red fuming nitric acid as the oxidizer, whereas the
Liquid Fuel Booster Target System in development would use hydrogen peroxide.

At intercept, interceptor and target missile debris would fall in the ocean west and north of
PMRF in areas previously analyzed. Missile impact zones would be confined to open areas
at sea and not over landmasses. Standard operating and safety procedures for missile
launching and testing would be followed throughout the test program. At the conclusion
of testing activities, THAAD program personnel would remove all equipment and assets
brought to the range. Final ownership and disposition of permanent facilities constructed
in support of THAAD testing would be determined by an inter-service agreement between
the Missile Defense Agency and the host installation.

No-action Alternative

Under the No-action Alternative, the Missile Defense Agency would not proceed with
THAAD Pacific Flight Testing. Flight test data for tactical missiles, needed for
development of Terminal Missile Defense radars, interceptor missiles, and technology,
would not be collected. Flight-testing would be continued at White Sands Missile Range to
the maximum extent possible and within the constraints of the operational area of the
range. The capability of the THAAD element against longer range ballistic missiles would
not be evaluated. Another range with a suitable operational area would potentially have to
be developed at a substantial cost and delay to the program.
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Methodology

To assess the significance of any impact, a list of activities necessary to accomplish the
Proposed Action was developed. The affected environment at all applicable locations was
then described. Next, those activities with the potential for environmental consequences
were identified. The degree of analysis of proposed activities is proportionate to their
potential to cause environmental impacts.

Thirteen broad areas of environmental consideration were considered to provide a context
for understanding the potential effects of the Proposed Action and to provide a basis for
assessing the severity of potential impacts. These areas included air quality, airspace,
biological resources, cultural resources, geology and soils, hazardous materials and waste,
health and safety, infrastructure, land use, noise, socioeconomics, water resources, and
environmental justice. The areas were analyzed as applicable for each proposed location or
activity.

Results

This section summarizes the conclusions of the analyses made for each of the areas of
environmental consideration based on the application of the described methodology.
Within each resource summary, only those activities for which a potential environmental
concern was determined are described. A summary of the potential environmental effects
is provided in table ES-1.

Cumulative Impacts

THAAD test flight activities are proposed for a number of widely separated geographic
areas. Consequently, there is little or no potential for significant cumulative impacts
between the various THAAD-related sites. THAAD activities would not increase the total
number of launches currently allowed at the Pacific Missile Range Facility, the Ronald
Reagan Ballistic Missile Defense Test Site, or Wake. Launches from Bigen or Toton would
not exceed U.S. Army Kwajalein Atoll standards. There may be some temporary minor
cumulative impacts to air quality, increase in the use of hazardous materials, generation of
hazardous waste, and demand on infrastructure and utility systems during construction
and operation (testing). There would be no long-term, significant cumulative impacts to
biological resources, since activities would be performed at varying times and locations.
There would be no net loss of wetlands. Some cumulative beneficial impacts on local
economies in the vicinity of construction and operation of THAAD test flight sites would be
expected.
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Table ES-1: Summary of Environmental Impacts

Resource Category

Pacific Missile
Range Facility

Reagan Test Site

Wake

Bigen

Toton

Open Ocean

No-action

Air Quality Temporary localized Temporary localized Temporary localized Temporary localized Temporary localized Temporary localized | No change to the
increase in air increase in air increase in air emissions | increase in air increase in air emissions | minor emissions from | region's current
emissions from emissions from from construction and emissions from from construction and missile/target flights | attainment status
construction and minor | construction and minor | minor emission levels construction and minor | minor emission levels
emission levels from emission levels from from launches/operation; | emission levels from from launches/operation;
launches/operations; launches/operation; no | no change to the region's | launches/operation; no | no exceedance of U.S.
no effect to region's exceedance of U.S. current attainment status | exceedance of U.S. Army Kwajalein Atoll
current attainment Army Kwajalein Atoll Army Kwajalein Atoll Environmental Standards
status Environmental Environmental

Standards Standards

Airspace No impacts No impacts No impacts No impacts No impacts No impact No impact

Biological Short-term noise- Short-term noise- Short-term noise-related Short-term noise- Short-term noise-related Short-term noise- No impacts, resources

Resources related impacts to related impacts to impacts to wildlife. No related impacts to impacts to wildlife; related impacts to would continue to be

wildlife; no impacts to
Essential Fish Habitat;
minimal impacts are
expected to vegetation
and wildlife, including
threatened or
endangered species
during operations; no
direct impacts to

wildlife. No impacts to
Essential Fish Habitat;
minimal impacts are
expected to vegetation
and wildlife, including
threatened or
endangered species
during operations

impacts to Essential Fish
Habitat; minimal impacts
are expected to
vegetation and wildlife,
including threatened or
endangered species
during operations

wildlife; minimal
impacts are expected
to vegetation and
wildlife, including
threatened or
endangered species
during operations

minimal impacts are
expected to vegetation
and wildlife, including
threatened or
endangered species
during operations

wildlife; minimal
impacts are expected
to wildlife, including
threatened or
endangered species
during operations

managed in
accordance with
applicable regulations

wetlands
Cultural Resources | Proposed launch site No impact to historically | No impacts to identified No impacts to No impacts to identified N/A No impacts, resources
was moved, no significant World War Il | cultural resources identified cultural cultural resources would continue to be
impacts to identified or Cold War facilities resources managed in
cultural resources accordance with
cultural resource
regulations
Geology and Soils Minor localized soil Minor localized soil Minor localized soil Minor localized soil Minor localized soil N/A No impact

erosion during
construction

erosion during
construction

erosion during
construction

erosion during
construction

erosion during
construction

Hazardous
Materials and
Hazardous Waste
Management

No substantial impact

No substantial impact

No substantial impact

No substantial impact

No substantial impact

No substantial
impact

Continued use of
hazardous materials
and generation of
hazardous waste
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Table ES-1: Summary of Environmental Impacts (Continued)
Resource Pacific Missile Reagan Test Site Wake Bigen Toton Open Ocean No-action
Category Range Facility
Health and Safety | Minimal increase in Minimal increase in Minimal increase in Minimal increase in Minimal increase in Minimal increase in No impact
personnel and public personnel health and personnel health and personnel health and personnel health and health and safety risks
health and safety risks | safety risks during safety risks during safety risks during safety risks during during launches
during construction construction and construction and construction and construction and
and operation operation operation operation operation
Infrastructure Transportation and Transportation and Transportation and utility | No transportation or No transportation or N/A No impact
utility systems are utility systems are systems are adequate to | utility system onisland | utility system on island
adequate to handle adequate to handle handle demand
demand demand
Land Use No impact No impact No impact Would temporarily Would temporarily N/A No impact
convert land use from | convert land use from
copra processing to copra processing to
launch facility launch facility
Noise No substantial impact | No substantial impactto | No impact to public No impact to public No impact to public N/A No impact
to public public
Socioeconomics | Slight beneficial Slight beneficial Slight beneficial Slight beneficial Slight beneficial N/A No impact
economic impact from | economic impact from economic impact from economic impact to economic impact to the
increase in jobs increase in jobs increase in jobs the Republic of the Republic of the Marshall
associated with associated with associated with Marshall Islands Islands
Proposed Action Proposed Action Proposed Action
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1.0
PURPOSE AND NEED




1.0 PURPOSE AND NEED

1.1 INTRODUCTION

The Theater High Altitude Area Defense (THAAD) Project Office of the Missile Defense
Agency (MDA) proposes to conduct THAAD missile flight tests over the Pacific Ocean
(figure 1-1). The Proposed Action would involve THAAD interceptor missile launches and
THAAD radar operation from a site at the Pacific Missile Range Facility (PMRF) located on
the island of Kauai, Hawaii (figure 1-2). An alternative to the Proposed Action would be
the use of the Ronald Reagan Ballistic Missile Defense Test Site (RTS) on the U.S. Army
Kwajalein Atoll in the Republic of the Marshall Islands (RMI) (figure 1-3). A second
alternative would involve a combination of some or all of the proposed activities described
in the Proposed Action, test flights at PMRF, and some or all of the alternative actions at
RTS. The Proposed Action and alternative would also require the construction of test
support facilities and site preparation for THAAD launcher, radar, and support equipment.
Some clearing and road construction would be associated with the THAAD test facilities.

Target missiles would be launched from the air, sea, and/or land. Land launches of target
missiles would occur from either Toton or Bigen islands in the Republic of the Marshall
Islands or from Wake Island if RTS were used as the THAAD missile flight test location.

1.2 BACKGROUND

The National Environmental Policy Act (NEPA) of 1969, as amended, and the Council on
Environmental Quality regulations implementing NEPA (40 Code of Federal Regulations
[CFR] 1500-1508) require MDA to consider the potential environmental consequences of
major federal actions. This Environmental Assessment (EA) was done in accordance with
32 CFR Part 651, Environmental Analysis of Army Actions (Army Regulation 200-2) and
Executive Order 12114, Environmental Effects Abroad of Major Federal Actions. The EA
analyzes the potential environmental consequences of missile test flights, intercepts, and
target missile launches from a variety of locations in support of the THAAD program, as
well as operation of radar in support of THAAD flight tests. The environmental resource
areas analyzed herein reflect the unique features of the THAAD Pacific flight tests and the
environmental setting.

The development, production and initial testing of the THAAD missile system was
described and analyzed in the Theater High Altitude Area Defense (THAAD) Initial
Development Program Environmental Assessment (U.S. Army Space and Strategic Defense
Command, 1994). Follow-on testing at White Sands Missile Range, which included flight
preparation, launch, flight/intercept, and data collection, was analyzed in the Theater
Missile Defense Flight Test Environmental Assessment (U.S. Army Space and Strategic
Defense Command, 1995).
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1.2.1 THEATER HIGH ALTITUDE AREA DEFENSE AS PART OF THE BALLISTIC
MISSILE DEFENSE SYSTEM

Within the Department of Defense (DoD), the MDA is responsible for developing and
testing a conceptual Ballistic Missile Defense System (BMDS). The concept of a BMDS is
to provide an effective defense for the United States, its deployed forces, and its friends
and allies from limited missile attack during any phase of an attacking missile's flight. The
BMDS would increase overall effectiveness by incrementally deploying layered, yet
independent, defenses that use complementary interceptors, sensors, and battle
management, command and control (BMC2) components to provide multiple engagement
opportunities against all classes of ballistic missile threats (short-, medium-, and long-
range) in the boost, midcourse, and terminal phases of flight. The BMDS would be
composed of three segments: Boost Phase Defense, Midcourse Defense, and Terminal
Defense, based on the three phases of missile flight.

Each segment of the BMDS could include several elements. Elements are different ways of
providing a defense during the same phase, or segment, of a threat missile flight. All
segments and elements are designed to be interoperable as each element is developed. At
the same time, each element is being developed to provide an effective stand-alone
defense against a specific type of threat. No element is dependent upon the other for its
usefulness, and each provides a different defense capability.

After a DoD review and reorganization, THAAD, formerly a part of Theater Defense,
became an element of the Terminal Defense Segment. THAAD, under development since
the early 1990s, is designed to intercept ballistic missiles during the terminal phase of their
flight, before their reentry into the Earth's atmosphere. Some aspects of its testing at
White Sands Missile Range, New Mexico were analyzed in earlier analyses performed
pursuant to NEPA, such as the THAAD Initial Development Program EA (U.S. Army Space
and Strategic Defense Command, 1994) and the Theater Missile Defense Flight Test EA
(U.S. Army Space and Strategic Defense Command, 1995).

1.3 PURPOSE OF AND NEED FOR THE PROPOSED ACTION

1.3.1 PURPOSE

THAAD flight tests and intercepts of target missile launches over realistic distances (50—
3,000 kilometers [31-1,860 miles]) are required to validate the performance capability and
overall effectiveness of the THAAD weapon system (i.e., interceptor missiles, radar, and
support components) against representative threat ballistic missiles.
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1.3.2 NEED

As stated above, the THAAD missile is intended to intercept and destroy incoming ballistic
missiles with ranges of 50 to 3,000 kilometers (31 to 1,860 miles), which are currently
fielded throughout the world by a large number of nations. Flight test experiments are
needed to obtain radar data and to test intercept capability against ballistic missiles with
this range. Such experiments would facilitate research and enable the development of the
THAAD missile to counter the threat presented by short- and mid-range ballistic missiles.

White Sands Missile Range has been the THAAD program’s baseline flight test range.
However, White Sands Missile Range does not offer realistic test distances (50-3,000
kilometers [31-1,860 miles]) against target missiles emulating threat ballistic missile
parameters. Because THAAD cannot conduct tests using realistic distances at White
Sands Missile Range, MDA needs to conduct tests at a range that allows those distances
in order to confirm the effectiveness of the THAAD weapon system prior to its
procurement and deployment.

1.4 THEATER HIGH ALTITUDE AREA DEFENSE ELEMENT DESCRIPTION

This section describes the existing THAAD element, including the interceptor missile,
launcher, radar, and BMC2 components and support equipment. The development and
manufacture of the THAAD missile system was analyzed in the THAAD Initial Development
Program EA (U.S. Army Space and Strategic Defense Command, 1994). The THAAD
flight test interceptor missile is a hit-to-kill anti-tactical missile. It is transported on and
launched from a modified M-1120 Heavy Expanded Mobility Tactical Truck (HEMTT)-Load
Handling System (LHS) Truck. Missile launch procedures are controlled from separate
BMC2 shelters mounted on XM-1113 High Mobility Multi-Purpose Wheeled Vehicles
(HMMWYVs). Surveillance and fire control are provided by the THAAD radar components.
Launch commands to the M-1120 HEMTT-LHS are transmitted via fiber-optic cable.

1.4.1 INTERCEPTOR

The THAAD missile round is a certified round encased in a canister and consists of a
booster, and a kill vehicle (KV) as shown in figure 1-4. The booster is a single stage, solid
propellant rocket motor with a flare. The flare consists of overlapping petals that lock into
position after deployment. The inter-stage provides physical interface between the KV and
the booster. The KV consists of a shroud, fore-cone, seeker, divert and attitude control
system and guidance and control electronics. The KV has an uncooled sapphire window
with an infrared seeker mounted on a two-axis stabilized platform. The KV uses liquid bi-
propellant for divert and attitude control.

The missile round is approximately 7 meters (22 feet) long and weighs 975 kilograms
(2,145 pounds). The missile as it flies is approximately 6 meters (20 feet) long with a
major diameter of 0.4 meters (1 foot) (KV base diameter).
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The THAAD interceptor missile is basically a non-explosive war head (a KV) that is attached
to a missile body/booster. The THAAD EKV includes an infrared seeker that detects the
target vehicle and homes in on the target missile to destroy the target by body-to-body
contact. It contains a Divert and Attitude Control System, which is a pressure fed,
propellant managed, hypergolic bi-propellant system (4.3 liters (1.1 gallons) of monomethyl
hydrazine and 5 liters (1.3 gallons) of a 25 percent solution of mixed oxides of nitrogen).

The booster solid propellant is a hydroxyl-terminated polybutadiene composition that is
rated as a Class 1.3 explosive. A deployable flare is located on the aft of the booster to
provide aerodynamic stability during separation while avoiding added drag during boost.
The flare consists of individual petals that are deployed by a pressurized gasbag. After the
booster and interstage separate from the KV, the Divert and Attitude Control System
steers the KV to intercept the target missile by the systematic firing of small motors to
obtain proper direction and alignment of the KV. The THAAD missile is equipped with a
flight termination system to terminate thrust if unsafe conditions develop during powered
flight. The Class 1.3 booster rating includes the additional high-explosives energy
associated with the flight termination system.

The interceptor missile would be obtained from contractor or government facilities, and no
additional assembly would be required at the test installation. The missile booster, Divert
and Attitude Control System, and solid-fueled Separation Motor are fully fueled at the
production plant. For testing, one or more THAAD missiles would be loaded in the missile
round pallet (MRP), an eight-round container that doubles as the launch tubes for the
launcher. It has two tiers of four launch tubes. The remaining tubes would be filled with
dummy missiles, which serve only to balance the load across the breadth of the MRP. The
live THAAD missiles would be sealed in their container in the MRP. The live missile
container would have internal monitoring devices that would alert should any traces of
leaked fuel be detected inside the container.

The interceptor missile produces emissions during each launch event. Table 1-1 lists the
constituents and general amounts of emissions.

The THAAD launcher (figure 1-5) uses a modified U.S. Army M-1120 HEMTT-LHS to
perform the functional requirements of the transporter. The MRP can be quickly loaded
onto or removed from the transporter using the integral HEMTT-LHS. The M-1120 HEMTT-
LHS also provides all launcher mobility requirements on improved and unimproved roads.
Final preparation would involve installing the MRP on the M-1120 HEMTT-LHS. THAAD
missiles could be extracted from one MRP and loaded to another on the M-1120 HEMTT-
LHS. No hazardous materials or wastes would be generated as a result of this activity.

1.4.2 RADAR

The radar component to be used in the proposed flight tests is an upgraded version of the
THAAD Prototype Radar, which has already undergone assembly and integration.
Therefore, no assembly or integration at the operation site would be required. This
upgraded version would include:
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Table 1-1: Total Interceptor Emission Constituents

Constituent Amounts

Kilograms Pounds
Al203 (aluminum oxide) <159 <350.0
CO (carbon monoxide) <113 <250.0
HCI (hydrogen chloride) <90.7 <200.0
N2z (nitrogen) <45.3 <100.0
H20 (water) <22.6 <50.00
H2 (hydrogen) <22.6 <50.00
COz2 (carbon dioxide) <6.80 <15.00
CI* (chlorine) <2.26 <5.00
CaCl* (1) (calcium chloride) <2.26 <5.01
NaCl (sodium chloride) <2.26 <5.00
AICI* (2) (aluminum chloride) <0.45 <1.00
AICIz2* aluminum chloride) <0.22 <0.500
AICIz (aluminum chloride) <0.22 <0.500
AIOCI (aluminum chloride) <0.22 <0.500
AIOH* (aluminum hydroxide) <0.22 <0.500
H* (hydrogen) <0.22 <0.500
KCI (potassium chloride) <0.22 <0.500
OH* (hydroxide) <0.22 <0.500
PN* (phosphorous nitride) <0.22 <0.500
PO* (phosphorous oxide) <0.22 <0.500
Bi (bismuth) <0.045 <0.100
FeClz (2) (ferrous chloride) <0.045 <0.100
FeCls (3) (iron chloride) <0.045 <0.100
FeCla (4) (iron chloride) <0.045 <0.100
FeH20: (iron hydroxide) <0.045 <0.100
Na (sodium) <0.045 <0.100
PO2 *(phosphorous dioxide) <0.045 <0.100
AIOOOH?* (aluminum hydroxide) <0.005 <0.010
Clz (chlorine) <0.005 <0.010
K (potassium) <0.005 <0.010
NO (nitric oxide) <0.005 <0.010
P (phosphorous) <0.005 <0.010
Al (aluminum) <0.0005 <0.001
CHa4 (methane) <0.0005 <0.001
NaOH (sodium hydroxide) <0.0005 <0.001
NHs (ammonia) <0.0005 <0.001
O* (oxygen) <0.0005 <0.001
PH* (phosphinidine) <0.0005 <0.001

Source: THAAD Missile Directorate, 2002
Note: * = radicals, (#) = valence
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m  Upgraded transmit/receive module, which has a higher power output and
improved reception

Increased overall system bandwidth
Increased ruggedness and reduction in weight and simplified maintenance

The upgraded radar is a wide-band, X-band, single faced, phased array radar system of
modular design that can be transported by truck or aircraft. Its development and
manufacture was analyzed in the Ground Based Radar Family of Radars Environmental
Assessment (U.S. Army Space and Strategic Defense Command, 1993). The radar system
consists of four individual units: (1) Antenna Equipment Unit, (2) Electronic Equipment
Unit, (3) Cooling Equipment Unit, and (4) Prime Power Unit (figure 1-6). The Antenna
Equipment Unit includes all transmitter and beam steering components as well as power
and cooling distribution systems. The Electronic Equipment Unit houses the signal and
data processing equipment, operator workstations, and communications equipment. The
Cooling Equipment Unit contains the fluid-to-air heat exchangers and pumping system to
cool the antenna array and power supplies. The Prime Power Unit, used to power the
THAAD radar system, is a self-contained trailer with a noise-dampening shroud that
contains a diesel generator, governor and associated controls, a diesel fuel tank, and air-
cooled radiators. Each individual unit is housed on a separate trailer interconnected with
power and signal cabling, as required.

There would be a maximum of two radars on location during flight testing. However, only
one radar would be operated at any given time. The other radar would be stored nearby in
an existing area of the installation for use as a spare should problems be encountered with
the primary radar.

An electromagnetic radiation (EMR) hazard exclusion area would be established in front and
to the side of the THAAD radar antenna. The EMR hazard exclusion area for personnel
would extend for 400 meters (1,312 feet) in front and to the side of the radar.

Operation of the Prime Power Unit would require refueling operations. The fuel tank of the
Prime Power Unit would be filled from a fuel truck as necessary. Impermeable ground-
covering material and spill containment berms would be emplaced for containment of fuel
during coupling/uncoupling of the fuel tanker to the Prime Power Unit. Spill control
procedures would be established in cooperation with the host installation, and spill control
kits would be present at the site in the unlikely event of a fuel leak or spill.

The Cooling Equipment Unit is a closed system, and no emissions of the ethylene glycol
solution are planned. However, because of a potential for leaks or spills to occur during
system hook-up, or the possibility of ruptured hoses or accidental disconnections,

impermeable ground cover would be in place as was described for the Prime Power Unit.
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1.4.3 BATTLE MANAGEMENT COMMAND AND CONTROL

The BMC2 component is connected both internally and externally to allow the exchange of
data and commands among the various components of the THAAD element. It uses a
netted, distributed, and replicated flow of information to ensure uninterrupted execution of
engagement operations. Key engagement operations include surveillance, threat
evaluation, weapon assignment, engagement control, target engagement, and Kkill
assessment. The BMC2 would be in shelters mounted on XM-1113 HMMWYVs. These
BMC2 shelters are lightweight yet rugged enclosures designed to offer protection under
extreme environmental conditions. The BMC2 would be collocated with the radar for
testing. A Data Analysis Team 186-square meter (2,000-square foot) facility (two trailers)
supporting approximately 45 people would be required.

1.5 TARGET MISSILE ALTERNATIVES CONSIDERED

THAAD flights could use a variety of solid or liquid propellant target missiles to satisfy
testing requirements. Some target missiles represent fully integrated systems, while others
can be assembled using surplus rocket boosters to create particular test conditions or to
emulate specific missile threats. Both solid and liquid propellant target missiles can be
launched by a variety of means. The target missiles being proposed for use as part of the
THAAD test flights are missiles currently used in the proposed locations or missiles, which
would have applicable environmental documentation prepared prior to their use. Specific
launch technigues and locations are discussed in chapter 2.0.

1.5.1 SOLID PROPELLANT TARGET MISSILES

Solid propellant target missiles would be stacked with one or two solid rocket boosters.
The selection of target missile boosters for each test flight would be based on the distance
and trajectory needs of each flight.

Booster motors that potentially could be used on target missiles include the SR-19,
GEM-40, Castor IV, Orbus-1, Polaris A3 and A3R, and the M-57A1. These motors vary in
size, boost capability, and in the amount of emissions created during launch. The most
energetic motor stack that would potentially be used would be a combination of two
SR-19 boosters, with guidance sections and payloads (figure 1-7).

The target missile would consist of a single reentry vehicle, a guidance and control unit,
one or two solid fuel boosters, and an aft skirt assembly. In its largest configuration with
two SR-19s, the target missile is approximately 11 meters (36 feet) long with a maximum
diameter of approximately 154 centimeters (61 inches), and weighs approximately 15,876
kilograms (35,000 pounds).
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The guidance and control unit includes a telemetry system, with associated batteries,
power supply, encoders, and transmitters. There is also an attitude control system
containing pressurized nitrogen gas stored in lightweight bottles. The single reentry
vehicle currently weighs approximately 400 kilograms (882 pounds) and contains a
separate telemetry system with associated batteries, power supply, encoders, and
transmitters.

Solid rocket boosters are equipped with a flight termination system to terminate thrust if
unsafe conditions develop during powered flight. The flight termination system is initiated
by receipt of a radio command from the Missile Flight Safety Officer. The flight
termination system also contains the logic to detect a premature separation of the booster
stages and initiate thrust termination action. Thrust is terminated by initiation of a linear
shaped charge, which splits the motor casing, venting any gases into the atmosphere. For
an air launched target, the missile is designed to be safe while in the aircraft and in the
vicinity of the aircraft. When the aircraft is clear and system checks are complete, the
Missile Flight Safety Officer sends an enable signal that arms the flight termination system
on the missile while it is descending via parachutes. Should some malfunction occur
following its release from the aircraft, and descent by parachute, the Missile Flight Safety
Officer would not send the command and the missile would descend on the parachutes to
the ocean, resulting in a whole body impact.

Small solid propellant “kick motors” (M26) might be used in combination with the boosters
previously described. The kick motors, which also power the artillery rockets used for the
Army’s Multiple Launch Rocket System, would be attached to the sides of first stage
boosters to provide extra thrust during launch.

Table 1-2 lists the characteristics of various solid propellant target boosters. Table 1-3
lists the emissions for the various potential solid propellant boosters, including the kick
motors.

Table 1-2: Solid Propellant Target Booster Characteristics

Name Length Diameter Launch Weight
in meters (feet) in meters (feet) in kilograms (pounds)

SR19-AJ-1 4 (13) 1 (4) 7,024 (15,485)
GEM-40 15 (49) 1(3) 12,966 (28,590)
Castor IV 9 (30) 1(3) 10,488 (23,122)
Orbus-1 1.3 (4.3) 0.7 (2.3) 471 (1,038)
Polaris A3 4.6 (15) 1.4 (4.6) 10,846 (23,911)
M57A-1 2 (7) 1 (3) 1,927 (4,248)
M26 4 (13) 0.2 (0.7) 307 (677)

Source: U.S. Army Space and Strategic Defense Command, 1995a.
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Table 1-3:

Combustion Products for Representative Target Rocket Motors

Species M57A-1 SR19-AJ-1 Castor Orbus-1 Polaris A3 M26
kilograms kilograms  IV/GEM 40* kilograms
(pounds) (pounds) kilograms (pounds)
(pounds)
Aluminum oxide (Al203) 533 (1,174) 1,763 2,450 156 (344) 3,555 (7,837) --
(3,886) (5,402)
Hydrogen chloride (HCI) 331 (731) 1,399 2,009 74 (163) 1,575 (3,472) -
(3,084) (4,430)
Carbon monoxide (CO) 420 (927) 1,324 2,600 93 (205) 2,354 (5,190) 50 (110)
(2,919) (5,733)
Water (H20) 148 (325) 775 (1,708) 786 (1,732) 23 (51) 5,998 (3,223) 19 (41)
Nitrogen (N2) 135 (297) 544 (1,200) 807 (1,779) 48 (106) 874 (1,927) 15 (33)
Carbon dioxide (CO2) 48 (106) 287 (633) 381 (840) 9 (20) 192 (424) 26 (57)
Hydrogen (Hz2) 39 (87) 117 (257) 226 (498) 10 (22) 220 (485) 1(3)
Other 3.5 (7.7) 74 (164) 3 (6) <1 (2) 19 (42) --
Total 1,658 6,283 9,262 414 (913) 14,787 111 (244)
(3,655) (13,851) (20,420) (32,600)

*Castor IV and GEM 40 have the same emissions. The GEM 40 has a graphite fiber/epoxy case.

Source: U.S. Space and Missile Defense Command, 2001a; U.S. Army Space and Strategic Defense Command, 1994;

Chemical Propulsion Information Agency, 1994.

1.5.2 LIQUID PROPELLANT TARGET MISSILES

Liquid propellant target (LPT) missiles use a kerosene-based fuel mixed with an oxidizer to
provide thrust. The LPTs are represented by Scud systems already in use and a new
system represented by the Liquid Fuel Booster Target System. The Scud system uses
inhibited red fuming nitric acid (IRFNA) as the oxidizer, whereas the Liquid Fuel Booster
Target System in development would use hydrogen peroxide. Table 1-4 lists
characteristics of the launcher, although LPTs can also be launched from fixed rails and
sea-based platforms. Table 1-5 provides the emissions for the systems. The LPTs and
Liquid Fuel Booster Target Systems are similar in size and weight.

Table 1-4: Liquid Propellant Target Launcher Characteristics

Characteristic

Parameter

Wheels

Fuel

Length

Width

Height

Height with missile erected

Weight without missile

8

Diesel

13 meters (43 feet)

3 meters (10 feet)

3 meters (10 feet)

13 meters (43 feet)

27,800 kilograms (61,287 pounds)

Source: U.S. Army Space and Strategic Defense Command, 1995a.
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Table 1-5: Liquid Propellant Target Emission Constituents

Constituent Amount of Emission in kilograms (pounds)
Scud Liquid Fuel Booster
Target System
CO (carbon monoxide) 982 (2,165) 230 (508)
COz2 (carbon dioxide) 922 (2,033) 1,755 (3869)
H2 (hydrogen) 38 (84) 30 (65)
H20 (water) 961 (2,119) 2,388 (5264)
Nz (nitrogen) 674 (1,486) --
Other 9 (20) -

Source: U.S. Army Space and Strategic Defense Command, 1995b; 2002.

As with solid propellant target missiles, LPTs would also be equipped with a flight
termination system to terminate flight if unsafe conditions developed. The flight
termination system used is a fuel shut-off, which cuts off the fuel or oxidizer flow and
interrupts the burning of fuel when a missile hits the no fly zone. This causes the missile
to fall to earth essentially intact, since forward thrust is immediately terminated.

1.5.3 PAYLOADS FOR TARGET MISSILES

Target missiles could house optical sensors, guidance and control electronics, radio
transmitters and receivers, a power supply (possibly including lithium, nickel-cadmium, or
other types of batteries), or a payload section for simulated biological or chemical
munitions or decoys.

THAAD element test activities associated with the MDA lethality program may include
development and testing of nuclear, biological, or chemical (NBC) material simulants within
a laboratory or other indoor and outdoor test facilities. These activities are analyzed in the
Programmatic Environmental Assessment, Theater Missile Defense Lethality Program (U.S.
Army Space and Strategic Defense Command, 1993c). Testing could involve the use of
simulated environmental conditions and simulated NBC agents to determine how each
material would react to stresses expected from a typical engagement. The simulant would
serve as a substitute for live chemical, biological, and bulk payloads, and would mimic the
significant qualities of the NBC agent for test purposes. No live NBC agents would be used
during flight test activities. The purpose of using simulants in target missiles would be to
assess the effectiveness of THAAD interceptors against threat missiles carrying chemical
and biological agents as payloads. Proposed simulants could include water, tri-butyl
phosphate, diatomaceous earth, and other materials. Diatomaceous earth is a light
colored, porous, and friable sedimentary rock that is composed of the siliceous shells of
diatoms (unicellular aquatic plants of microscopic size). It is often used as a filter and has
been adapted to almost all industrial filtration applications. The use of simulants is
considered the best available and most practicable approach to obtain required data for
testing Ballistic Missile Defense effectiveness.
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Proposed activities associated with the MDA test program could include packaging of
simulants within sub-munitions, transportation of simulants and sub-munitions, laboratory
and outdoor testing, and disposal of any wastes produced as a result of test activities.
Handling procedures for the simulants would follow material safety data sheet
recommendations or other appropriate task-specific guidance. Although potential human
health effects may result from exposure to any chemical (or simulant), these simulants are
safe to use under existing, established laboratory, range, and installation operating
procedures. Any hazardous materials used in testing would be handled and disposed of in
accordance with existing compliant procedures.

Decoys such as chaff and small spheres, which are normally fabricated from non-
hazardous materials such as graphite, stainless steel, and tungsten, could also be used.
The decoys would not be recovered.

1.6 DECISIONS TO BE MADE

The decisions to be made by the MDA and supported by information contained in this EA
include the selection of a range to test the THAAD missile and the specific range sites and
targets that would be used in THAAD testing.

m  Construction and testing at PMRF (Proposed Action)

— Whether to prepare THAAD launch sites and supporting facilities at PMRF
— Selection of the site locations for THAAD radar and support equipment to
support the potential launch scenarios
— The selection of a target missile launch means and locations
m  Construction and testing at RTS (Alternative 1)

— Whether to prepare THAAD launch sites and supporting facilities at RTS
— Selection of the site locations for THAAD radar and support equipment to
support the potential launch scenarios
— The selection of a target missile launch means and locations
m  Construction and testing at both PMRF and RTS (Alternative 2)

— Whether to prepare THAAD launch sites and supporting facilities at both
PMRF and RTS
— Selection of the site locations for THAAD radar and support equipment to
support the potential launch scenarios
— The selection of a target missile launch means and locations
m  No-Action Alternative

— Under the No-Action Alternative, the THAAD missile would continue to be
tested at White Sands Missile Range and would not be tested at more
realistic distances
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1.7 RELATED ENVIRONMENTAL DOCUMENTATION

THAAD activities and the target missiles in this document have been described and
analyzed in several previous environmental analyses. This environmental analysis will
summarize and incorporate by reference analyses in these documents, where appropriate.
Affected environment information and conditions of the earlier analyses have been updated
where applicable. Some analyses that provide information for more than one of the areas
below may have multiple listings.

Theater High Altitude Area Defense

U.S. Army Space and Strategic Defense Command, 1993. Ground-Based Radar Family of
Radars Environmental Assessment.

U.S. Army Space and Strategic Defense Command, 1994. Environmental Assessment for
Theater Missile Defense Ground Based Radar Testing Program at Fort Devens,
Massachusetts.

U.S. Army Space and Strategic Defense Command, 1994. Theater High Altitude Area
Defense (THAAD) Initial Development Program Environmental Assessment.

U.S. Army Space and Strategic Defense Command, 1995. Theater Missile Defense Flight
Test Environmental Assessment.

Activities at Pacific Missile Range Facility

U.S. Army Strategic Defense Command, 1992. Environmental Impact Statement for the
Strategic Target System.

U.S. Army Space and Strategic Defense Command, 1993. Environmental Impact
Statement for the Restrictive Easement, Kauai, Hawaii.

U.S. Navy, 1998. Pacific Missile Range Facility Enhanced Capability Environmental Impact
Statement.

Activities at Reagan Test Site

U.S. Army Strategic Defense Command, 1989. Environmental Impact Statement,
Proposed Actions at U.S. Army Kwajalein Atoll.

U.S. Army Space and Strategic Defense Command, 1993. Supplemental Environmental
Impact Statement, Proposed Actions at U.S. Army Kwajalein Atoll.

U.S. Army Space and Strategic Defense Command, 1995. U.S. Army Kwajalein Atoll
Temporary Extended Test Range Environmental Assessment.
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Target Missile Launches from Wake Island

U.S. Army Space and Strategic Defense Command, 1992. Theater Missile Defense
Countermeasures Mitigation Program Environmental Assessment.

U.S. Army Space and Strategic Defense Command, 1994. Wake Island Environmental
Assessment.

U.S. Army Space and Missile Defense Command, 1999. Wake /sland Launch Center
Supplemental EA.

Use of Land Based Liquid Propellant Target Missiles

U.S. Army Space and Strategic Defense Command, 1995. U.S. Army Kwajalein Atoll
Temporary Extended Test Range Environmental Assessment.

Use of Sea Launched and Air Launched Target Missiles

U.S. Army Space and Strategic Defense Command, 1994. Theater Missile Defense
Extended Test Range Environmental Impact Statement.

Ballistic Missile Defense Organization, 1998. Air Drop Target System Program
Programmatic Environmental Assessment.

U.S. Navy, 1998. Pacific Missile Range Facility Enhanced Capability Environmental Impact
Statement.

U.S. Department of the Air Force, 1998. Theater Missile Defense Extended Test Range
Supplemental Environmental Impact Statement—Eglin Gulf Test Range.

U.S. Department of the Air Force, 2002. Development and Demonstration of the Long
Range Air Launch Target System Environmental Assessment.
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2.0 DESCRIPTION OF PROPOSED ACTION
AND ALTERNATIVES

The MDA proposes to establish THAAD flight test launch capabilities at PMRF. An
alternative would be to establish these capabilities at RTS. A second alternative would be
to establish the capabilities at both PMRF and RTS. Up to 50 THAAD interceptor missiles
and up to 50 target missiles could be launched over a 4-year period. The Proposed Action
and alternative would require the construction of test support facilities and the site
preparation for THAAD launcher, radar, and support equipment. Some clearing and road
construction would be associated with the THAAD test facilities.

The initial THAAD flight test is currently scheduled for the third quarter of fiscal year
2005. Tests would continue until at least fiscal year 2010. The Proposed Action and
alternatives would involve the potential use of ground, sea, and air launched target
missiles. Land-based target missile launches would occur from either Bigen (Aur Atoll) or
Toton (Wotje Atoll) in the RMI, or from Wake. Minimal site preparation activities would be
required to establish a temporary launch site on these islands.

The THAAD flight test program would determine the capabilities of THAAD to (1) work
together as an element, (2) intercept endoatmospheric and exoatmospheric targets
threatening its defended area, (3) integrate into the larger Ballistic Missile Defense
architecture, and (4) anchor simulations.

The THAAD test program is divided into developmental cycles called “Blocks.” The flight
test program would be conducted in two biennial blocks, Block 04 and Block 06. The
Block 04 flight test program would consist of four flight tests (F/Ts): an interceptor
controls flight test, a seeker characterization test, and two intercept flight tests. The
interceptor controls flight test would be conducted to confirm proper flight control
operations in the exoatmospheric intercept regime. The seeker characterization flight test
would ensure proper functioning of the interceptor’s seeker in a live intercept environment.
The remaining two flight tests would focus on demonstrating and characterizing
exoatmospheric performance capability, ultimately with soldier operation of the element.

The Block 06 flight test program would be conducted to demonstrate endoatmospheric and
exoatmospheric engagement capability. Block 06 would consist of 2 radar data collection
missions and 12 flight tests: an interceptor controls flight test, a seeker characterization
flight test and 10 intercept flight tests. The two radar data collection missions would be
non-interceptor (target only) flights using separating target missiles to gather data to
support the development of radar software required later in the Block 06 flight test
program. The interceptor controls flight test would be conducted to confirm proper flight
control operations in the endoatmospheric intercept regime. The seeker characterization
flight test would characterize the seeker in the endoatmospheric intercept environment.
The F/T 9 would consist of two THAAD interceptors launched against a single target. The
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F/T 13 would be conducted as a multiple simultaneous engagement mission (two
interceptors against two targets, conducted simultaneously). All other Block 06 flight tests
would be single intercept missions (single interceptor, single target). The F/Ts 15 and 16
would demonstrate expanded capability for THAAD to acquire and intercept threat-
representative targets at higher velocities and longer ranges. Block 06 flight testing would
resolve critical technical issues and critical operational suitability and effectiveness issues
associated with the THAAD element design using the production representative missile
configuration, BMC2 and radar software upgrades.

Section 1.4 provides a description of the THAAD element. Section 2.1 describes the
Proposed Action of THAAD activities at PMRF and associated target missile launches.
Section 2.2 is an alternative to the Proposed Action and describes THAAD activities at
RTS and associated target missile launches. Section 2.3 discusses another alternative to
the Proposed Action, activities at both PMRF and RTS. The No-action Alternative is
presented in section 2.4. Section 2.5 describes alternatives that were considered but not
carried forward for analysis. Section 2.6 provides a description of activities that would be
occurring concurrently with the proposed THAAD test flights.

2.1 PROPOSED ACTION—-THEATER HIGH ALTITUDE AREA DEFENSE
TEST FLIGHTS AT PACIFIC MISSILE RANGE FACILITY

PMRF is an instrumented, multi-environment military test range capable of supporting
subsurface, surface, air, and space operations. PMRF consists of 3,425 square kilometers
(1,322 square miles) of instrumented underwater ranges and 144,000 square kilometers
(55,599 square miles) of controlled airspace. PMRF is located in Hawaii on the western
shore of the island of Kauai, and includes broad ocean areas to the north, south, and west.

2.1.1 TRANSPORTATION TO PACIFIC MISSILE RANGE FACILITY

All components of the THAAD element and required support equipment would be
transported from U.S. Government installations or contractor facilities to a designated air
base or port for transport to PMRF by aircraft or ship. Materials arriving via ship or barge
would be received at the Port of Nawiliwili on the island of Kauai and then trucked over
roads to PMRF. If equipment is flown in, it would be transported from U.S. Government or
contractor installations to a designated U.S. Air Force Base for transportation to the airfield
at PMRF by U.S. Air Force Air Mobility Command C-5, C-17, C-130, or C-141 cargo
aircraft. Once missiles arrive at the PMRF airfield, they would be handled per the range's
operation procedures.

If a military sea-borne platform (see section 2.1.6) is used for target missile launches, it
would be anchored at a safe explosive distance off the island of Oahu or Kauai when not in
operation. The platform would be initially serviced in the San Francisco Bay area and
moved to Pearl Harbor, Hawaii for loading.
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All transportation within the Continental United States and Hawaii would be performed in
accordance with U.S. Department of Transportation (DOT)-approved procedures and
routing as well as Occupational Safety and Health Administration requirements, U.S. Army
safety regulations, and U.S. Air Force regulations. Appropriate safety measures would be
followed during transportation of the propellants as required by the DOT and as described
in 49 CFR 171-180, Hazardous Materials Regulations of the Department of Transportation.
For ship or barge transportation, U.S. Coast Guard and/or applicable U.S. Army
transportation safety regulations would also be followed. For aircraft transportation,
Federal Aviation Administration (FAA) and Air Force Joint Manual 24-204, Preparing
Hazardous Materials for Military Shipment, would be followed.

Safety concerns involved with transporting the THAAD missiles involve the transportation
of hazardous materials, which includes Class 1.3 hydroxyl-terminated polybutadiene solid
propellant explosives and a small amount of hypergolic chemical located in the Divert and
Attitude Control System. The MRP would serve as a limited duration containment barrier
for the hypergolic chemicals. The MRP would be equipped with passive and active sensors
to detect any leak that may occur. Should a leak occur during transport, the aircraft would
land at designated airfields where trained personnel would be standing by to deal with the
leaking missile. Once the MRP arrives at PMRF it would 