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FINAL SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT
FOR AIRBORNE LASER PROGRAM

AT KIRTLAND AIR FORCE BASE (AFB) AND WHITE SANDS MISSILE RANGE/HOLLOMAN AFB,

NEW MEXICO, AND EDWARDS AFB AND VANDENBERG AFB, CALIFORNIA
Responsible Agency: Missile Defense Agency
Cooperating Agencies: U.S. Air Force, Federal Aviation Administration (FAA)

Proposed Action: Conduct Airborne Laser {ABL} test activities at Edwards AFB, Kirtland AFB,
White Sands Missile Range (WSMR)/Heolloman AFB, and Vandenberg AFB.

Written comments and inquiries regarding this document should be directed to: Mr. George H.
Gauger, HQ AFCEE/ECE, 3207 Sidney Brooks, Brooks AFB, Texas 78235-5344; facsimile,
{210) 536-3890.

Designation: Final Supplemental Environmental Impact Statement (EIS)

Abstract: This Supplemental Environmental Impaci Statement has been prepared in accordance
with the National Environmental Policy Act to analyze the peotential environmental consequences
of the Proposed Action and No-Action Alternative. The environmental consequences of testing
the ABL were analyzed in the Final Environmental Impact Statement for the Program Definition
and Risk Reduction Phase of the Airborne Laser Program, dated April 1997. Since that date, the
proposed test aclivities have been refined sufficiently to warrant analysis in a supplemental EIS.
Changes to the test activities that support a supplemental analtysis include the addition of a
second ABL aircraft, refinement of both ground- and flight-test activities, and analysis of the
potential for laser energy to continue off the test ranges. The document includes analysis of local
community, airspace, health and safety, hazardous materials and hazardous waste management,
air quality, noise, biclogical resources, cultural resources, and socioeconomics. The Proposed
Action involves both ground-level and flight testing of the ABL systems. Two ABL aircraft (Block
04 and Biock 08 aircraft) would be utilized during test activities. Software upgrades to the Block
2004 aircraft would be tested and added to that test articie under a Block 2006 effort. Once
upgraded with the newer operating system the Block 2004 aircraft would be designated as the
Block 2006 aircraft. Ground-testing activities would be conducted at Edwards AFB within the
installations’ boundaries and on existing test ranges. Kirtland AFB and WSMR/Holloman AFB
have been identified as alternative ground-test locations in the event ground testis cannot be
conducted at Edwards AFB. Flight test activities would be conducted at WSMR (including
FAA-coordinated airspace and airspace utilized by Fort Bliss), at R-2508 Airspace Complex
utilized by Edwards AFB, and at the Western Range over the Pacific Ocean off the coast of
Vandenberg AFB. There is a possibility that the aircraft would fly within FAA-controlled airspace
while lasing (firing the lasers) missile targets launched at WSMR. Under the No-Action
Alternative, ABL test activities would be conductec as analyzed in the 1997 FEIS.

Potential impacts from implementation of the Proposed Action include temporary employment
increases, increases in airspace conflicts, management of additional hazardous materials and
hazardous waste, negligible increased air pollutant emissions, negligible increased noise, and
disturbance of biological resources. Short-term employment increases would not adversely affect
the communities near the proposed test locations. Flight test activities would be conducted in
controlled airspace (restricted as well as FAA-controlled). The Air Force would conduct laser test
activities in accordance with applicable safely standards and would implement appropriate
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engineering, administrative, and personal protection equipment controls to prevent expasure to
unsafe levels of laser energy. Hazardous materials and hazardous waste would be managed in
accordance with applicable regulations and established plans. Air emissions associated with
additional personnel and test activities would not affect the regional attainment status at any of the
installations. Noise from ground-test activities would not cause an adverse effect as compared to
the active runways adjacent to test iocations; noise from flight test activities would not cause an
adverse effect due to the altitude (approximately 35,000 feet or higher) in which tests would be

conducted. No adverse impacts to biological resources is anticipated from proposed ABL test
activities.

Potential effects of implementing the No-Action Alternative would be the same as those discussed
under the Proposed Action in the 1997 Final EIS.

A copy of the 1997 final EIS and this SEIS are available for viewing on the Air Force Center for
Environmental Excellence website at www.afcee brooks.af. mil/fec/ecproducts.asp.
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EXECUTIVE SUMMARY

PURPGSE OF AND NEED FOR ACTION

The United States requires a more accurale and effective defense against
ballistic missiles by destroying them during the boost phase, just after launch.
The United States and its allies have a limited capability to effectively defend
against hostile missile attacks. Current capabilities are limited to defense of
troops or high-value assets within a small area of a theater of operations as the
missile nears its largel. tmprovements in missile range and accuracy, the rapid
increase in the nrumber of missile-capable nations, and the absence of arms
limitation treaties increase ihe threat.

The Airborne Laser (ABL) aircraft is a modified Boeing 747 aircraft that
accommeodates a laser weapon system and laser-fuel storage tanks. The ABL
aircraft incorporates an Active Ranging System (ARS} laser, a Track llluminator
Laser (TILL), and a Beacon IHluminator Laser (BILL); a laser-beam centrol sysiem
designed to focus the beam on target; and a High-Energy Laser (HEL)

(i.e., chemical, oxygen, iodine laser [COIL]) designed to destroy the target. The
ARS is a lower-power gas laser, and the BILL and TILL are lower-power solid-
slate lasers. An onboard Battle Management Command Center provides
compuierized control of aspects of the laser-weapon system, communications,
and intelligence. The ABL aircraft would fly at high altitudes and would detect
and track launches of ballistic missiles using onboard sensors. Active tracking of
the missile with the BILL and TILL would begin at approximately 35,000 feet
above mean sea level (MSL).

The purpose of the Proposed Action is to test the ABL system to determine its
effectiveness in meeting the need for a more accurate and effective defense
against missile attacks. This supplemental environmental impact statement
(SEIS) provides informaltion lo be considered in making a decision concerning
the proposed test activities of the ABL Program at Kirtland Air Force Base (AFB)
and White Sands Missile Range (WSMR), New Mexico, and Edwards AFB and
Vandenberg AFB, California, The SEIS provides the Missile Defense Agency
(formerly the Ballistic Missile Defense Organization) decision maker and the
public with the information required to understand the potential environmental
consequences of the proposed test activilies and the No-Action Alternative.

This SEIS sets forth the supplemental environmental analysis required based
upon changes in the proposed test program that have occurred since the Final
Environmental impact Statement for the Program Definition and Risk Reduction
Phase of the Airborne Laser Program was published in April 1997. The 1957
Final Environmental Impact Statement (FEIS) has previously examined all test
activities and test locations and is considered the No-Action Alternative for this
SEIS. The following is a list of new or refined actions thal require the preparation
of an SEIS:
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o  Testing of two ABL aircraft (the Block 2004 aircraft and an improved
follow-on aircraft, the Block 2008) rather than the individual aircraft
addressed in the 1997 FEIS

e Proposed ground testing that was not considered in detail within the
1987 FEIS

» Potential effects due to off-range lasing during test activities

» Potential effects of lowering the test altifude of the ABL aircraft from
40,000 feet to 35,000 feet or higher

o Testing the ARS |aser, the BILL, and the TILL systems that were not
considered in detail within the 1997 FEIS

« Refinement of proposed ABL test activities {i.e., location of {ests,
types of tests, and number of tests).

The ABL program is one of the elements of the Missile Defense Agency’s
{MDA/'s} ballistic missile defense system, which is intended to provide an
effective defense for the United Stales, its deployed forces, and its friends and
allies from limited missile attack during all segments of an attacking missile’s
flight. The ballistic missile defense system involves separate elements to provide
a defense during all three segments of missile flight. Missile flight segments
include the boost segment when the missile is under power and thrusting
skyward, the midcourse segment when the missile is in a ballistic arc heading
loward its target, and the terminal segment, which is the few remaining moments
of the missile’s flight before striking a target. Each ballistic missile defense
system element is designed to work independently to provide a significant
military defense.

The ABL element of this ballistic missile defense system is being developed to
provide an effective defense to limited ballistic missile threats during the boost
segment of an atlacking missile's flight. The Air Force began development of the
ABL program in 1993. In October 2001, the ABL program was transferred from
the Air Force to the Ballistic Missile Defense Organization, which was renamed in
January 2002 as the MDA.

The ABL program and the Ground-based Midcourse Defense (GMD} elements of
missile defense have each proposed test activities at Vandenberg AFB. The
ABL and GMD elements are independent of each other.

ALTERNATIVES INCLUDING THE PROPOSED ACTION

The 1997 FEIS anatyzed several alternatives for establishing the Home Base,
the Diagnostic Test Range, and the Extended-Area Test Range that are required
to effectively demenstrate the ability of the ABL system. The 1997 FEIS
considered Edwards AFB and Kirtland AFB as possible Home Base locations;
WSMR and China Lake Naval Air Warfare Center as the Diagnostic Test Range;
and the Western Range, including Vandenberg AFB and/or the Point Mugu Naval
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Air Warfare Center Weapons Division and their operational areas as the
Exlended-Area Test Range.

The Record of Decision (ROD) for the 1997 FEIS identified Edwards AFB as the
Home Base {io support the ABL aircraft and conduct ground-test activities of the
ABL sysiems), WSMR as the Diagnostic Test Range, and the Western Range as
the Expanded-Area Test Range (both for supporting proposed flight-test activities
of the ABL sysiems). Based upon operational and environmental concerns,
Edwards AFB is considered the primary location for conducting ground-test
activities. Kirlland AFB and WSMR/Holloman AFB have been identified as
alternative ground-test locations in the event that ground testing is not possible at
Edwards AFB.

Proposed Action. The Proposed Action is to conduct lest activities of the ABL
system at {est ranges assccialed with Kirtland AFB and WSMR/Holloman, New
Mexico, and Edwards AFB and Vandenberg AFB, California. Test activities
would involve testing the laser components on the ground and in fiight to verify
that laser components operate together safely and effectively. Two ABL aircraft
{Block 2004 and Block 2008 aircraft) would be utilized during test activities.
Software upgrades and other improvements to the Block 2004 aircraft would be
tested and added to that test article under a Biock 2006 effort. Once upgraded
with the newer operating system the Block 2004 aircraft would be designated as
the Block 2006 aircraft. Ground testing of the ABL system is proposed at
Edwards AFB. Kirtland AFB and WSMR/Holloman AFB have been identified as
alternative ground-test locations in the event ground tests cannot be conducted
al Edwards AFB. Flight testing is proposed at R-2508 Airspace Complex
(Edwards AFB), Western Range (Vandenberg AFB}, and WSMR (including
Federal Aviation Administration [FAA] airspace and airspace utitized by Fort
Bliss). MDA proposes to maximize testing efficiencies and reatism by conducting
ground and flight tests at the proposed locations. MDA may elect to conduct
tests at a more limiled number of the test jocation alternatives; however, if a
mission conflict or some other reason arises, reasonable test location
alternatives are available to continue test activities.

The ABL aircraft would be housed at Edwards AFB. An existing hangar
{Building 151) al Edwards AFB wouid be utilized to house the ABL aircraft.
Edwards AFB is also the location where the laser device would be integrated into
the aircraft, where ground tests would occur, and is the location for initial aircraft
flight tests. Although flight {esting of the ABL system wouid occur within the
R-2508 Airspace Complex, Western Range, and WSMR, ABL test flights would
begin and end at Edwards AFB. The ABL aircraft could be used to support other
Ballistic Missile Defense System (BMDS) incidental exercises and deployments
from other iocations. If these operations are outside the scope of this SEIS, they
would be supported by other environmental anatysis as appropriate. The ABL
aircraft would also be flown to Kirtland AFB to conduct ground testing. The ABL
aircraft would use existing runways at Edwards AFB and Kirtland AFB. If itis
deiermined that the WSMR range is to be used for ground-test activities, the ABL
aircraft would be flown to Holloman AFB adjacent io WSMR,
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In the event the ABL aircraft is unable to land at Edwards AFB after conducting
flight-test activities (e.g., due to Edwards AFB runway closure), pre-planned
“divert bases” have been established to which the aircraft would be diverted. The
three bases identified include Vandenberg AFB, Holloman AFB, and Kirtland
AFB. Although nothing would prevent the ABL aircrafi from landing at any
suitable base in time of emergency, personnel at these three installations would
be specifically trained to support the ABL aircraft and appropriate equipment to
handle ABL hazardous materials (e.g., chemical transfer and recovery
receptacles) would be in place. Exercise and deployment locations would have
sufficient equipment and training to meet the mission needs. The ABL aircraft
would remain at these installations until the Edwards AFB runway is cleared for
incoming traffic.

A description of the proposed ground- and flight-test activities at the installations
is presented below.

Ground-Testing Activities. Ground iests of the lower-power laser systems
(i.e., ARS, BILL, TILL, and Surrogate High-Energy Laser {SHEL]) would be
performed at Edwards AFRB. Ground-testing aclivities would be conducted from
an aircraft parking pad or the end of a runway with the laser beam directed over
open land toward ground targets with natural features (e.g., mountains, hills,
buttes) or earthen berms as a backstop. The lower-power lasers could also be
fired from the System Integration Laboratory at the Birk Flight Test Facility to
range targets for atmospheric testing. Appropriate avtomatic hard-stop limits
and/or laser bianking devices would be incorporated into the test design to
ensure that laser energy does not exiend beyond natural features and backstops.
Additionally, the proposed ground-test area would be cleared of personnel prior
to initiating test activities. The ARS ground-testing activities could be conducted
using a ground-based simutator within Building 151 at Edwards AFB. No open
range testing of the high-power HEL (COIL) would be conducted. Ground testing
of the HEL wouid be conducted at Edwards AFB within Building 151 and the
System Integration Laboratory (SIL) using a ground-based simulator or an
enclosed test cell. In the event that ground testing is not possible at Edwards
AFB, ground testing of the ARS, BILL, TILL, and SHEL systems only could be
conducted at Kirtland AFB or Holloman AFB from the western end of the base
runway, 04-22. The laser systems would be direcied westward at targets placed
within WSMR. Ground-test activities would involve testing the laser components
after they have been integrated into the aircraft.

Flight-Testing Activities. Test flighis at ranges associated with WSMR
(including airspace utilized by Fort Bliss), Edwards AFB (R-2508 Airspace
Complex), and Vandenberg AFB {(Western Range) would be used to test the
ARS, BILL, TILL, SHEL, and HEL systemns.

The ABL tests would include acquisition and tracking of missiles at short-range
as well as high-energy tests. These tests would be conducted against
instrumented diagnostic target boards carried by balloons, missiles, or aircrait.
Missiles would incorporate a flight-termination system, when required, to ensure
that debris would be contained on the range in the eveni the target must be
destroyed during flight. Proteus aircraft (a manned aircraft with a target board
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SCOPE OF STUDY

attached) and Missile Alternative Range Target Instrument (MARTI) drops
(balloon with target board attached) would be utilized for testing of the lower-
power laser systems {i.e.,, ARS, BILL, TILL, and SHEL). MARTI drops would
also be used for testing the HEL.

During flight tests with the ABL aircraft, up to two “chase aircrafl” may be utilized
to monitor test activities. The ABL aircraft would fly at or above 35,000 feet. The
laser systems would be directed above horizental and track targets in an upward
direction during test activities to minimize potential ground impact or potential
contact with other aircraft. The energy from the HEL would heat the missile's
booster compenents and cause a stress fracture, which would destroy the
missile. Missile debris would be contained within the range boundaries. The
geometry of the tests would preclude operation of the laser except at an upward
angle. The onboard sensors and laser clearinghouse ephemeris data would be
used to confirm that no other aircraft or satellites are within the potential path of
the beam, although controlled airspace would be utilized during ABL test
activities and would be verified cleared. Airborne diagnostic testing would
revalidate and expand on-the-ground test activities, confirm computer model
predictions, and enable complete system tests,

No-Action Alternative. The No-Action Alternative would be a decision to
proceed with ABL testing activities as addressed in the 1997 FEIS and
associated RCD.

Alternatives Eliminated from Further Consideration. The 1997 FEIS
presenied a discussion of alternatives considered but eliminated from further
consideration with regard {o test demonsiration methods, laser sysiem types, and
test installation/range locations. No other alternatives were considered for this
SEIS. This SEIS addresses the Proposed Action and No-Action Alternative only.

Based upon the activities to be addressed and actions that have already been
addressed within the 1997 FEIS, resources that have a potential for impact were
considered in more detail. The resources analyzed in more detail are; airspace,
hazardous materials and hazardous waste management, health and safety, air
guality, noise, biological resources, cullural resources, and socioeconomics.

Initial analysis indicated that the 1997 FEIS either addressed the potential
environmental concern sufficiently or the proposed test activities would not result
i either short- or long-term impacts fo utilities, land use and aesthetics,
transportation, storage tanks, Installation Restoration Program {IRP) sites,
pesticide usage, asbestos, lead-based paint, polychlorinated biphenyls (PCBs),
radon, medical/biohazardous waste, soils and geology, water resources, or
environmental justice.

The proposed activities addressed in this SEIS do not change the scope,
quantity, or quality of the actions analyzed in the 1997 FEIS. Specific issues that
were addressed in the 1997 FEIS that do not require additional analysis in this
SEIS include:
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« Selection of “Home Base” and test ranges to be utilized during ABL
test aclivilies

e ABL aircraft accident/emergency scenarios

e Upper atmosphere air quality analysis.

SUMMARY OF ENVIRONMENTAL IMPACTS

Following is a brief description of potential environmental impacts of the
Proposed Action and No-Action Alternative.

Proposed Action. The current regional airspace restrictions would continue
during ABL testing activities. Flight-testing activities occurring within FAA-
controlled airspace would be coordinated with the FAA prior to conducting test
activities. Hazardous materials used and hazardous waste generated during
ABL testing activities would be managed in accordance with applicable federal,
state, Department of Defense, and Air Force regulations regarding the use,
storage, and handling of hazardous materials, hazardous waste, and hazardous
chemicals identified under the Hazardous Materials Management Plan. ABL
testing activities would involve ground-level and in-flight lasing. Performance of
ABL testing activities in accordance with appropriate safety measures would
minimize polential health and safety impacts. There would be short-term,
negligible increases in pollutant emissions due to ground- and flight-testing
activities at Edwards AFB, Kirtland AFB, Vandenberg AFB, and WSMR/Holloman
AFB. The minimal increases would not delay regional progress toward
attainment of any air quality standard. The negiigible increases in pollutants
would not exceed the de minimus threshold of any regional air basin. Due to the
location of the ground-test activilies and the altitude of the flight-test activities, no
residential areas would be exposed to continuous noise levels exceeding

65 decibels (ABA). Because ABL testing activities would be conducted in
accardance with applicable regulations and existing standard operating
procedures for debris recovery, adverse biological resource and cultural resource
impacts are not anticipated. The proposed ABL testing activities would create a
long-term increase of approximately 750 personnel at Edwards AFB to support
the ABL program and a short-term increase of up to 50 program related
temporary personnel during test activities. These personnel would provide a
small, positive, yet largely unnoticeable effect on population, income, and
employment in the vicinity of the installations.

No-Action Alternative. ABL test activities would proceed in accordance with
those actions addressed in the 1997 FEIS and associated ROD. The regicnal
airspace resirictions at the installations would continue due to ongoing mission
activities. Management of hazardous materials and waste at the installations
would continue in accordance with current practices. Current range safety
measures at the installations would continue to ensure public safety and the
environment are protected. Based on the 1997 FEIS, no adverse air quality,
noise, or biological resources impacts are anticipated.
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| CHAPTER 1
PURPOSE AND NEED FOR ACTION



1.0 PURPOSE AND NEED FOR ACTION

1.1 INTRODUCTION

This supplemental environmental impact stalement (SEIS) evaluates the
potential environmental impacts associated with the proposed changes to the
test program of the Airborne Laser (ABL} Program at test ranges associaled with
Kirtland Air Force Base (AFB) and While Sands Missiie Range (WSMR)/
Holioman AFB, New Mexico; and Edwards AFB and Vandenberg AFB, California
(Figure 1.1-1). Appendix A presents a glossary of terms, acronyms, and
abbreviations used in this document.

This document has heen prepared in accordance with the National
Envirenmental Policy Act (NEPA) of 1969, as amended, the Council on
Environmental Quality (CEQ) regulations implementing the procedural provisions
of NEPA (40 Code of Federal Regulations [CFR] Parts 1500-1508), and the Air
Force Environmental Impact Analysis Process (Air Force Instruction [AFI]
32-7081, as promulgated at 32 CFR Part 989, Air Force policy and procedures).
This SEIS sets forth the supplemental environmental analysis reqguired based
upon changes in the propesed test program that have occurred since the Fipai
Environmental Impact Statement for the Program Definition and Risk Reduction
Phase of the Airborne Laser Program, was published in April 1997. The SEIS
does not repeat the lengthy descriptions and analyses presented in the final
environmenial impact statement (FEIS). The FEIS is incorporated by reference
throughout this document. Readers are referred tc the FEIS Executive
Summary, presented in Appendix B of this document, to understand the context
in which this SEIS applies.

A copy of the 1997 FEIS and this draft SEIS are available for viewing on the Air
Force Center for Environmental Excelience website at
www afcee brooks.af. milfec/ecproducts.asp.

1.2 PURPOSE AND NEED FOR ACTION

The Secretary of Defense has directed the Missile Defense Agency (MCA) to
develop a capability to defend the United States, deployed forces, U.S. allies,
friends, and areas of vital interest from baliistic missile attack. In response, MDA
is developing the Ballistic Missile Defense System (BMDS) to provide layered
defense in-depih. The ABL is an element of the BMDS and will contribute o the
Boost Phase Defense (BPD) Segmeni. An ABL program definition and risk
reduction phase was begun, to design, fabricate, integrate, and test an ABL
aircraft with a laser device (designated as the Block 2004 aircraft) as part of the
BPD segment in the BMDS. The Block 2004 phase culminates in a lethality
demonstration (missile shootdown) against boosting ballistic missile threat-
representative targels and delivers one aircraft for integration and testing in the
BMDS. This effort has been expanded since the 1997 FEIS to include
maturation to a second ABL aircraft, ABL Block 2008, that includes new
fechnoiogies, with enhanced lethality, and additional operational suitability.
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The Block 2008 aircraft will be similar to the Block 2004 aircraft (747-40C outfitted
with chemical, oxygen, iodine laser [COIL] technology and tracking and ranging
lasers) but would utilize approximately 30 percent more chemicals to obtain
increased performance. New laser module designs and advances in optics and
control systems would be tesied in the System Iniegration Laboratory (SIL) and
irtegrated ontc the Block 2008 aircraft. Additionally, software upgrades and
other improvements to the Block 2004 aircraft would be tested and added io that
test article under a Block 2006 effort. Once upgraded with the newer operating
system, the Block 2004 aircraft would be designated as the Block 2006 aircraft,
The Block 2006 effort would also develop field transportable hardware to support
deployment of the ABL aircratft.

The Uniled States and its allies have a limited capability to effectively defend
against hostile ballistic missile attacks. Current capabilities are limited {0 defense
of troops or high-value assets within a small area of a theater of operations as
the missile nears its target. Improvements in missile range and accuracy, the
rapid increase in the number of missile-capable nations, and the absence of
arms limitation treaties increase the threat. Missite launchers are difficudt to
detect because the launchers and support equipment are highly mobile.

The purpose of this SEIS is to provide information to be considered in making a
decision concerning the proposed test activilies of the ABL Program at Kirtland
AFB, WSMR/Holioman AFB, Edwards AFB, and Vandenberg AFB. The SEIS
provides the MDA decision maker and the public with the information required to
understand the potential environmental consequences of the proposed test
aclivities and the No-Action Alternative.

The ABL aircraft is a modified Boeing 747 aircraft that accommodates a laser-
weapon system. The aircraft would fly at high altitudes and would detect and
track launches of ballistic missiles using onboard sensoers. Active tracking of the
missile Beacon llluminator Laser (BILL) and Track llluminator Laser (TILL) would
begin at approximately 35,000 feet above mean sea level (MSL}, The laser
would then be directed ioward the missile. The energy from the laser would heat
the missile body canister causing an overpressure and/or stress fracture, which
would destroy the missile.

ENVIRONMENTAL IMPACT ANALYSIS PROCESS

NEPA established a national policy to protect the environment, and ensure that
federal agencies consider the environmental effects of actions in their decision
making. This policy recognizes humankind’'s impact on the biosphere and the
importance of restoring and maintaining the overall quality of our natural
environment. The CEQ is authorized to oversee and recommend national
policies to improve the quality of the environment. The CEQ published
regulations that describe how NEPA shoutd be implemented. The CEQ
regulations encourage federal agencies to develop and implement procedures
that address the NEPA process in order to avoid or minimize adverse effects to
the environment. For this SEIS, the MDA is using as a model the Air Force
environmental impact analysis process as described in Title 32 CFR Pari 989,
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The draft SEIS is filed with the U.S. Environmental Protection Agency (EPA), and
is circulated to the interested public and government agencies for a period of at
least 45 days for review and comment. During this period, one or more public
hearings are held so that the public can make comments on the drafi SEIS. At
the end of the review period, all substantive comments received must be
addressed. A final SEIS will be produced that contains responses to commenis
on the draft SEIS, as well as changes to the document, if necessary.

The final SELS will then be filed with the U.S. EPA and disiributed in the same
manner as the draft SEIS. Once the final SEIS has been available for at least
30 days, the Record of Decision {(ROD) for the action may be signed.

1.3.1 Scoping Process

Regulations implementing NEPA require early participation by the public and
interested parties in determining the scope and content of the environmental
impact statement (EIS), providing comments regarding the Proposed Action and
alternatives, and ideniifying significant issues related to the Proposed Action.
This is called the scoping process. The Air Force initiated the scoping process
far the 1997 EIS on 20 March 1995, by publication in the Federal Register (FR)
{60 FR 14737) of a Notice of Intent (NOI} to prepare an EIS, Copies of the NOI
were sent to federal, state, and local agencies and other parties known or
expected to be interested in the Proposed Action. Concerned parties were
encouraged to participate in public scoping meetings conducted during April and
May 1995, in Albuguerque and Las Cruces, New Mexico, and in Lancaster and
Lompoc, California. Public hearings on the draft EIS were held in those
communities in December 1996.

Comments and questions received as a result of scoping were used in identifying
potential environmental impacts 1o the quality of the human and natural
environment.

The scoping process identifies the significant environmental issues relevant to
the proposed ABL test activities, and provides an opportunity for public
involvement in the development of the SEIS. The NOI (Appendix C) to prepare
an SEIS for ABL. Program test actions was pubiished in the Federal Regisier on
27 March, 2002. The scoping process is not required in the preparation of an
SEIS; however, the MDA decided it was appropriate to conduct meetings to
inform the public of ABL test activities. Nctification of public scoping was made
through local newspapers as well as press releases to local officials, media, and
newspapers.

Public meetings were held on the following dates to solicit comments and
concerns from the general public:

» 1 April 2002 al the Antelope Valley Inn in Lancaster, California

» 3 April 2002 af the Lompoc City Council Chambers in Lompoc,
California
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= 15 April 2002 at the Aibuguerque Marriott in Albuguerque, New
Mexico

o 17 April 2002 zt the Holiday Inn de Las Cruces in Las Cruces, New
Mexico,

Al each of these mesetings, representatives of the MDA presented an overview of
the meeting's objectives, agenda, and procedures, and described the process
and purpose for the development of the SEIS. In addition to oral comments,
written comments were received during the scoping process. These comments,
as well as information from the local community, experience with similar
decisions to be made, and NEPA requirements, were used to determine the
scope and direction of studies/analyses needed to accomplish this SEIS.

1.3.2  Public Comment Process

The Draft SEIS was made available for public review and comment in September
2002. Copies of the Draft SEIS were made available for review in local libraries
and provided to those requesting copies (Appendix D). At public hearings held in
California and New Mexico in October 2002, the findings of the Draft SEIS were
presenied and the public was invited to make comments. Ali comments were
reviewed and addressed, when applicable, and have been included in their
entirety in this document. Responses to comments offering new or changes to
data and questions about the presentation of data are also included. Comments
simply stating facts or opinions, although appreciated, did not require specific
response, Chapter 8, Public Comments and Responses, more thoroughly
describes the comment and response process.

1.4 CHANGES FROM THE DRAFT SEIS TO THE FINAL SEIS

The text of this SEIS has been revised, when appropriate, to refiect concerns
expressed in public comments. The responses to the comments indicate the
relevant sections of the SEIS that have been revised. The major comments
received on the Draft SEIS were:

» Concern was raised over how much hazardous waste would be
produced and how it would be disposed.

« The SEIS should clarify evacuation and debris recovery procedures
for test activities affecting White Sands National Monument.

s Concern was raised regarding the potential for harm to the pubtic if
there is an accident of the ABL aircraft.

o Concern was expressed over the possibility of the laser being
directed downward.

s Concern was expressed regarding the possibility for safety measures
to fail during test activities posing a potential high risk to the safety
and health of people in the area.
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= (Concern was raised regarding the influx of 50 people to the
Albuquergue area during test activities having an adverse effect on
the regions natural resources and economy,

e The existing Storm Water Pollution Prevention Plans should be
amended to incorporate any additional activities and pollutant
controls dictated by the proposed test activities.

» California comimercial and recreational fishing could be impacted,
especially below the Western Range, and fiight tests may require the
closure of one or more of the state or national parks.

Based on more recent studies or comments from the public, the following
sections of the SEIS have been updated or revised:

» Tesxt has been revised throughout the SEIS to further clarify the
Block 2004 and Block 2008 ABL aircraft activities.

» Text has been added as appropriate to define Block 2006 activities.

» Text has been added as appropriate to describe activities that would
occur during incidental exercises and deployments for “targets of
opportunity” during the development of the ABL aircraft.

» Text has been added as appropriate to define a test cell at Edwards
AFB to utilize the High-Energy Laser {HEL) cutput rather than
durnping to a heat sink.

» Text has been added to Section 2.2.1 to indicate that ground testing
frorn Holloman AFB across the White Sands National Monument
could require closure and evacuation of the public.

« Table 3.1-3, Estimated Quantities of Wastes to be Disposed of at
Edwards AFB, has been revised to indicate estimated "annual”
guantities of wastes to be generated rather than “life of the test
program.”

o Table 3.1-9, Estimated Emissions from ABL Testing Activities at
Edwards AFB, has been revised based on increased numbers of
ground support equipment and increased hours of operation.

e Text has been added to Section 3.3.4 .2 to indicate that any debris
recovery and restoration activities within the White Sands National
Monument would be conducted under terms of a special use permit
issued by the National Park Service at White Sands National
Monument.

o The text and tahles in Sections 3.2.7 and 3.3.7 regarding threatened
anc endangered species have been updated as appropriate based
on input from the U.S. Fish and Wildlife Service.
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1.5

e Text has been added 1o Section 3.3.9 regarding annual visitation to
White Sands National Monument and the short-term increase of
closures from public use of the National Monument, resulting in
inconvenience to the public.

SCOPE OF THE ENVIRONMENTAL REVIEW

The 1987 FEIS considered options for siting a Home Base, a Diagnostic Test
Range, and an Expanded-Area Test Range in support of the ABL Program. The
decision possibilities included selecting the Proposed Action, selecting one of the
alternatives, or selecting the Ne-Action Alternative. The Assistant Secretary of
the Air Force for Acquisilions was the decision maker. A screening process was
developed to narrow the number of allernative locations for detailed analysis.
This process was designed to identify a number of candidate locations that could
meet a threshold of operational considerations necessary to conduct the ABL
Program. In addition, the 1997 FEIS also addressed the operational
characteristics and polential environmental effects of the HEL.

The ROD for the 1997 FEIS identified Edwards AFB as the Home Base {fo
support the ABL aircraft and conduct ground-test activities of the ABL systems),
WSMR as the Diagnosiic Test Range, and the Western Range as the Expanded-
Area Test Range (for supporting proposed flight test activities of the ABL
sysiems). Based upon operational and environmental concerns, Edwards AFB is
considered the primary location for conducting ground-test activities. Kirtland
AFB and WSMR/Holloman AFB have been identified as alternative ground-lest
locations in the event that ground testing is not possible at Edwards AFB

{=.g., mission cenflict, weather conditions).

This SEIS is being prepared due to refinement of proposed test aclivities, and to
address various aspects of the proposed ABL tests. The following is a list of new
or refined actions that require preparation of an SEIS:

e Assessment of two ABL aircraft {the Block 2004 aircraft and an

improved follow-on aircraft, the Block 2008), rather than the
individual aircraft addressed in the 1997 FEIS

» Assessment of proposed ground testing that was not considered in
detail within the 1997 FEIS

o Assessment of potential effects due to off-range lasing during test
activities

e Assessment of effects of lowering the testing allitude of the ABL
aircraft from 40,000 feet to 35,000 feet or higher

e Assessment of testing the Active Ranging System (ARS) laser, ihe
BiLL, the TILL, and the Surrogate High-Energy Laser (SHEL)
systems that were not considered in detail within the 1987 FEIS

» Refinement of proposed ABL test activities (i.e., location of tests,
types of tests, and number of tests).
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The ABL program is one of the elemenis of the MDA’s BMDS, which is intended
to provide an effective defense for the United States, its deployed forces, and its
allies from limited missile atlack during all segments of an attacking missile's
flight. The BMDS involves separate elements to provide a defense during al
three segments of missile flight. Missile flight segments include the boost
segment when the missile is under power and thrusting skyward, the midcourse
segment when the missile is in a ballistic arc heading toward its target, and the
terminal segment which is the few remaining moments of the missile's flight
before striking a target. Each BMDS element is designed to work independently
to provide a significant military defense.

The ABL element of this BMDS is being developed to provide an effective
defense to limited ballistic missile threats during the boost segment of an
attacking missile's flight. The Air Force began development of the ABL program
in 1993. In 2001, the ABL program was iransferred from the Air Force to the
Ballistic Missile Defense Organization, which was renamed in January 2002 as
the MDA,

The ABL and the Ground-based Midcourse Defense (GMD) etements of missile
defense have each proposed test activities at Vandenberg AFB. The ABL and
GMD elements are independent of each other.

Based upon the activities to be addressed and actions that have already been
addressed within the 1997 FEIS, resources that have a polential for impact were
considered in more detail. The resources analyzed in more detait include
airspace, hazardous materials and hazardous waste management, health and
safety, air quality, noise, biological resources, cultural resources, and
socioeconomics. The affected environment and the potential environmental
consequences relative to ithese resources are described in Chapter 3.0.

The proposed activilies addressed in this SEIS do not change the scope,
quantity, or quality of the aclions analyzed in the 1997 FEIS. Initial analysis
indicated that the 1997 FEIS either addressed ihe potential environmental
concern sufficiently, or the proposed test activities would not resuit in either
short- or long-term impacts to utilities, land use and aesthelics, fransportation,
slorage tanks, Installation Restoration Program (IRP) sites, pesticide usage,
asbestoes, lead-based paint, polychlorinaied biphenyls (PCBs), radon,
medical/biohazardous waste, soils and geclogy, water resources, or
environmental justice. A determination was made that further analysis was not
warranted for these resources on Holloman AFB because they were considered
to be similar to those previously analyzed at WSMR, which is immediately
adjacent to Holloman AFB. The reasons for not addressing these resources are
briefty discussed in the following paragraphs.

Utilities. Because no substantial permanent employment changes would occur
and utility requirements for test activities would not change, impacis to utilities
{water, wastewater, gieclricity, and natural gas) are not expected, and are not
further analyzed in this SE!S.
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Land Use and Aesthetics. Because proposed test activities would occur on
existing test ranges and no new consiruction would occur, no land use changes
would oceur. Impacts to land use and aesthelics are not expecied, and are not
further analyzed in this SEIS.

Transportation. Because no permanent empioyment changes would occur and
procedures are in place to control traffic during proposed test activities, impacts
to roadways, air transportation, and rail transportation are not expected, and are
not further analyzed in this SEIS. However, potential effects to airspace are
addressed in this SEIS.

Storage Tanks. Storage tanks associated with the ABL Program were
adequately addressed in the 1997 FEIS. The proposed activities addressed in
this SEIS do not change the scope, quantity, or quality of the actions analyzed in
the 1997 FEIS. Refinement of the test program has not changed the use or
management of storage tanks. The Block 08 ABL aircraft may utilize up to

30 percent more laser fuel. The designated chemical storage facility at Edwards
AFB has adequate storage capacity for this fuel. Therefore, storage tanks are
not further analyzed in this SEIS.

IRP. There are no IRF sites situated in the vicinity of proposed ground targat
locations. Therefore, impacts to the IRP are not expecied, and are not further
analyzed in this SEIS,

Pesticide Usage. The Federal insecticide, Fungicide, and Rodenticide Act
(FIFRA), 7 United States Code {(U.5.C.) Sections 136-136y, regulates the
registration and use of pesticides. Pesiicide management activities are subject
to federal regulations contained in 40 CFR Parts 162, 165, 166, 170, and 171.

The proposed activities would not require an increase in the use of pesticides;
therefore, impacts from pesticide usage are not expected, and are not further
analyzed in this SEIS.

Asbestos. Asbeslos-containing material (ACM} is regulated by the U.S. EPA
and the Occupational Safety and Health Administration {OSHA). Asbestos fiber
emissions into the ambient air are regulated in accordance with Section 112 of
the Clean Air Act (CAA), which established the National Emissions Standards for
Hazardous Air Pollutants (NESHAP). The Asbestos Hazard Emergency
Response Act (AHERA) (Public Law [P.L.] 99-519 and P.L. 101-637) and OSHA
regulations cover worker protection for employees who work around or remediate
ACM. Friable ACM is defined as any material containing more than 1 percent
ashestos thal, when dry, can be crumbled, pulverized, or reduced to powder by
hand pressure. Nonfriable ACM is material that contains more than 1 percent
asbestos, but does not meet the rest of the criteria for friable ACM.

Because no facility construction or demelition activities are proposed {0 support
test aclivities, no impacts from asbestos are expected. Therefore, asbestos is
not further analyzed in this SEIS.

ABL Final SEIS 1-9



Lead-Based Paint. Human exposure to lead has been determined to be an
adverse health risk by agencies such as OSHA and the U.S. EPA. Sources of
exposure to lead are through contact with dust, scil, and paint. In 1973, the
Consumer Product Safety Commission (CPSC) established a maximum lead
content in paint of 0.5 percent by weight in a dry film of newly applied paint. In
1978, under the Consumer Product Safety Act (P.L. 101-608, as implemented by
16 CFR Part 1303), the CPSC lowered the allowable lead level in paint to

0.06 percent. The Act also restricied the use of lead-based paint in nonindustrial
facilities.

Because no facility construction or demolition activities are proposed tc support
test activities, no impacts from lead-based paint are expected. Therefore, lead-
based paint is not further anatyzed in this SEIS.

PCBs. Commercial PCBs are industrial compounds produced by chiorination of
biphenyls. PCBs are used in electrical equipment, primarily in capacitors and
transformers, because they are electrically nonconductive and are stable at high
temperatures. PCBs persist in the environment, accumulate in organisms, and
concentrate in the food chain.

No PCB-containing equipment would be utilized during proposed test activities.
Therefore, impacts from PCBs are not expecied, and are not further analyzed in
this SEIS.

Radon. Radon is a naturally occurring, colorless, and odorless radioactive gas
that is produced by radioactive decay of naturally occurring uraniurm. Radon is
found in high concentration in rocks containing uranium such as granite and
shale. Radon that is present in the soil can enter a building through small spaces
and openings, accumutating in enclosed areas such as hasements. The cancer
risk caused by exposure through the inhaiation of radon is a topic of concern.
There are no federal or state standards regulating radon exposure at the present
time, However, the U.S. EPA has made testing recommendations far both
residential structures and schools.

Because the proposed test activities woudd not be conducled in facilities that
would be permanently occupied, potential impacts from radon are not expected,
and are not further analyzed in this SEIS.

Medical/Biohazardous Waste. Medical/biohazardous waste would not be
generated during proposed lest activilies; therefore, impacts from medical/
biohazardous waste are not expected, and are not further analyzed in this SEIS,

Sotls and Geology. Beczuse no facility construction or demolition activities are
preposed fo support test activities, no ground disturbance would occur. Some
soil disturbance would be expected during missile debris recovery actions at
WSMR. Any debris from target missiles would be recovered in accordance with
WSBMR Standard Operaling Procedures (SOPs) to minimize potential impacts to
soil and 1o reduce the potential for soil erosion. Impacts to soils and geology are
not expected, and are not further analyzed in this SEIS.
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Water Resources. Because no facility construction or demolition activities are
proposed to support test aclivities, no ground disturbance wouid occur that could
potentially affect surface water. Some soil disturbance would be expecied during
missile debris recovery actions at WSMR. Any debris from target missiles would
be recovered in accordance with WEMR SOPs to minimize potential impacis to
soil and to reduce the poteniial for erosion. Washdown aclivities of the ABL
aircraft at Edwards AFB would be conducted in accordance with Air Force Flight
Tesi Center (AFFTC) Instruction 32-6, Edwards AFB Wastewater Instruction
{Edwards Air Force Base, 1995), and the Edwards AFB Follution Prevention Plan
(Edwards Air Force Base, 1996). These plans include the use of such controls
as contaminant dikes, curbs, drainage difches, evaporation ponds, oilfwater
separators, and training of personnel in materials handling. Impacts to water
resources are not expected, and are not further analyzed in this SEIS.

Environmental Justice. Polential environmental justice impacis were
addressed within the 1997 FEIS. No impacts to low-income and minority
populaiions were identified.

Under the Propased Action, proposed ground-testing activities of the ABL
systems would be conducted at Edwards AFB with Kirtland AFB and
WSMR/Holloman AFB as alternative ground-iest locations. Potential impacts
would be contained within the installations’ boundaries in areas that are not
populated and are restricted {o the general public. During proposed flight testing
activities of the ABL systems, the ABL aircrafi and targets would be at
approximately 35,000 feet or higher and would be conducted within controlled
airspace over WSMR (including the Northern and Western call-up areas, Federal
Aviation Administration [FAA]-coordinated airspace, and Fort Bliss-controlied
airspace), the Western Range, and within the R-2508 Airspace Complex. There
are no foreseeable impacts outside of the ranges that are not populated and are
restricted to the general public. Because ground- and flight-testing activiies of
the ABL systems would be conducted and contained within the installation/range
boundaries {with FAA coordination), no disproportionately high and adverse
impacts to low-income and minority populations would cccur. Therefore,
potential environmental justice impacts are not further analyzed in this SEIS.

The proposed activities addressed in this SEIS do not change the scope,
guantity, or quality of the actions analyzed in the 1997 FEIS. Specific issues that
were addressed in the 1997 FEIS that do not require additional analysis in this
SEIS include:

» Selection of "Home Base” and test ranges to be utilized during ABL
lest activities

= ABL aircraft accidentVemergency scenarios

& Upper atmosphere air quality analysis.
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1.6

ENVIRONMENTAL PERMITS AND LICENSES

The ABL Program Office and the regulatory compliance organization at each
hosti installation would work together io apply for or seek to modify various
permits or licenses in accordance with federal, state, or local regulatory

requirements. Table 1.6-1 provides a summary of the required permits and
licenses.
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Table 1.6-1. Environmental Permits and Licenses

Permit, License, or

Activity, Facility, or Category of Persons
Required 1o Oblain the Permit, License, or

Altribule Entitlement Entitlement Regulations Regulatory Agencies
Air Quality Tille V Operating GPRA and AGE must be included in Base CAA (42 1).5.C. Section 7401) Albuguerque Environmental Health
Permit Title V Operating Permit Department; Kern County APCD; Santa
Barbara County APCD; New Mexico AQCR &
Hazardous Hazardous material Coordination with base Environmental RCRA, as amended (42 U.S.C. EPA; New Mexico Environment Department;
Materials/ storage authorization | Departments for authorization and the public | Section 6901), California Hazardous Waste Califormia EPA - DTSC
Hazardous and notification for notification of hazardous material storage | Control Law (California Health and Safety
Wasle Code Section 25100); EPCRA; Pollution
Prevention Act; Executive Order 13148
Biological Coordination with Required for missite launch activities at White | ESA (18 U.S.C. Sacticn 1531); Migratory Bird | USFWS; NMFS; New Mexico Department of
Resources wildlife agencies Sands Missile Range and Vandenberg AFB Treaty Act (16 U.8.C. Section 703-71 2); Game and Fish; California Department of
Biological May be required i selected launch site has Bald and Goldeh Eagle Frotegtion Act Fi§h and Game; New Mexicc Energy,
Assessment not been previously assessed (all ranges) {16 U.S.C. Section 668); Mamrje Mammal ‘ Minerals, and Natural R.e.so.urces ‘ .
Protection Act (16 U.S.C. Section 1361); Fisti 1 Department, Forestry Division; California
and Wildlife Coordination Act (16 U.8.C. Coastal Commission
Section 661); Marine Protection Research
and Sanctuaries Act (33 U.S.C. Section
1401)
Cuitural Archaeological Excavation andfor remova! of archaeological | Archaeological Resources Proteclion Act of U.5. Department of the interior — National
Resources Resources Protection | resources from public lands or Indian lands 1979, 16 U.5.C. Section 470cc Park Service; State Historic Preservation
Act permit and carrying out activities associated with Office
such excavation and/or removal
Airspace Coordination with Required for airspace use at ranges; FAA (Public Law 85-728) FAA
FAA operation of GPRA near runway areas
AFB = Air Force Base
AGE = aerpspace ground equipment
APCD = Air Pollution Controf District
AQCR = Air Quality Contral Region
CAMA = Clean Air Act
OTSsC = Department of Toxic Substances Contro!
ERPA = Envirenmental Protection Agency
EPRCA = Emergency Planning and Communily Right-to-Know Act
ESA = Endangered Species Act
FAA = Federal Aviation Administration
GPRA =  Ground Pressure Racovery Assembly
NMFS = National Marine Fishertes Service
RCRA = Resource Conservation and Recovery Act
Ut.S.C. = U.S. Code
USFWS = U.S. Fish and Wildiife Service
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CHAPTER 2
ALTERNATIVES
INCLUDING THE PROPOSED ACTION



2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1 INTRODUCTION

The 1997 FEIS analyzed several alternatives for establishing the Home Base,
the Diagnostic Test Range, and the Extended-Area Test Range that are required
to effectively demonstrale the ability of the ABL system. The 1997 FE!IS
considered Edwards AFB and Kirtland AFB as possible Home Base locations;
WBEMR and China Lake Navai Air Warfare Center as the Diagnostic Test Range;
and the Western Range, including Vandenberg AFB and/or the Point Mugu Naval
Air Warfare Center Weapons Division and their operational areas, as the
Extended-Area Test Range.

The ROD for the 1997 FEIS identified Edwards AFB as the Home Base {io
support the ABL aircraft and conduct ground-iest activities of the ABL systems),
WSMR as the Diagnostic Test Range, and the Western Range as the Expanded-
Area Test Range (both for supporting proposed flight-test activities of the ABL
sysiems). Based upon operational and envirenmenial concerns, Edwards AFB is
considered the primary location for conducting ground-test activities. Kirtland
AFB and WSMR/Holloman AFB have been identified as alternative ground-tfest
locations in the event that ground {esting is not possible at Edwards AFEB

(e.g., mission conflict, weather conditions).

This chapter describes the Proposed Action and No-Action Allernative. The
potential environmental impacts of the Proposed Action and No-Action
Alternative are summarized in table form at the end of this chapter. The
Proposed Action is to conduct test activities of the ABL system at tesl ranges
associated with Kirtland AFB and WSMR/Holloman AFB, New Mexico, and
Edwards AFB and Vandenberg AFB, California (see Figure 1.1-1). Test activilies
would involve testing the laser components on the ground and in flight to verify
that laser components operate together safely and effectively. Two ABL aircraft
(Block 2004 and Block 2008 aircraft) would be utilized during lest activities.
Ground testing of the ABL system is proposed at Edwards AFB. In the event that
ground testing is not possible at Edwards AFB, Kirtland AFB and
WSMR/Holloman AFB have the appropriate facilities and ranges to conduct
ground testing of the laser systems. Flight testing is proposed at R-2508
Airspace Complex (Edwards AFB), Western Range (Vandenberg AFB), and
WSMR (including FAA-controlled airspace and airspace utilized by Fort Bliss}).
Software upgrades and other improvements to the Block 2004 aircraft and
development of {ransportable support equipment for the ABL would be
accomplished under the Block 2006 effort.

2.1.1 Airborne Laser System Description

The ABL aircraft is 2 modified Boeing 747 aircraft that accommodates a iaser-
weapon system and laser-fuel storage tanks. The aircraft incorporates an ARS
taser, a laser-beam control system designed to focus the beam on target {a TILL
and a BILL), and an HEL {i.e., chemical, ocxygen, icdine laser [COIL]) designed to
destroy ihe target, (Figure 2.1-1). A Battle Management Command Cenler
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provides computerized control of aspects of the laser-weapon sysiem,
communications, and inteliigence systems onboard the aircraft.

The ABL aircraft would fly at high altitudes, and wouid detect and track launches
of ballistic missiles using onboard sensors. Active tracking of the missile with the
BILL and TILL would begin at approximately 35,000 feet above MSL. The HEL
would then be directed in an upward direction, toward the missile. The energy
from the laser would heat the missile body canister causing an overpressure and
or stress fracture, which would destroy the missile. The geometry of the tests
would preciude operation of the laser, except at an upward angle. Onboard
sensors and laser clearinghouse ephemeris data would also be used to confirm
that no olher aircraft or satellites were within the potential path of the beam,
although controlled airspace would be ulilized during ABL test activities, and
would be verified as cleared. Figure 2.1-2 shows the engagement scenario.

The Block 2004 and Block 2008 ABL aircraft designate capability levels. The
Block 2004 aircraft would be tested and integrated into the BMDS testbed. The
Block 2004 aircraft would have a contingency capability for providing rudimentary
protection of the United States, if directed. The Blogk 2008 aircraft includes
maturation of a second ABL aircraft for development of the Air-Based capability
that includes new technologies with enhanced lethality and additional operational
suitability.

The Block 2004 ABL aircraft would undergo testing first. Once test activities of
the Block 2004 aircraft are completed, sollware upgrades and other
improvements through the Block 2006 effort wouid be accomplished. Shortly
afterwards, the follow-on Block 2008 ABL aircraft would then be tesied.
Proposed ground- and flight-testing activities wouid be similar for both aircraft.

2.2  DESCRIPTION OF PROPOSED ACTION AND ALTERNATIVES

Two ABL aircraft would be based at Edwards AFB. Edwards AFB is also the
location where the laser device would be inlegrated into the aircraft, where
ground tesis would occur, and is the location for initial aircrafi flight tests.

Although flight testing of the ABL system would occur within the R-2508 Airspace
Complex, Western Range, and WSMR, ABL {est flights would begin and end at
Edwards AFB. The ABL aircraft could be used to support other BMDS incidental
exercises and deployments from other locations. These operations would be
supported by other environmenial analysis as approprizte. The ABL aircraft
could also be fiown to Kirtland AFB and WSMR/Holloman AFB to conduct ground
tesling. The ABL aircraft would use existing runways at the installations. Table
2.2-1 shows the possible number of ground and flight tests that would occur at
the specified test locations.

In the event the ABL aircraft is unable to land at Edwards AFB after conducting
test activities (e.g., due to Edwards AFB runway closure), pre-planned “divert
bases” have been established to which the aircraft weuld be diverted. Two laser
chemical handling options are heing considered if the ABL aircraft uses a divert
base. The first option is to jettison the laser chemicals at a minimum altitude of
15,000 jeel. Chemical dispersion modeling, using the same analysis engine as
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Table 2.2-1. Airborne Laser Program Tests

(a)

. Estimated Number | Low-Power Ergagement | High-Power En%agemeni Proposed Time Frame
Target™ of Targets (ARS, BILL, TILL, SHEL) | (ARS, BILL, TILL, HEL) (Block 2004/2006)
Edwards AFS
Rotoplane {G) NA Yes No 1-2Q, CY 2004/
1-3 (3, CY 2006
Ground Target Board (G} NA Yes No 1-2Q, CY 2004/
1-3 Q, CY 2006
MARTT Crop (F) 50 Yas Yes 20, CYy 2004 1o
4Q,CY 2006
Proteus Aircraft {F} 50 Yes No 4Q,CY 200510
4Q, CY 2007
Kirtland AFB
Rotoplane {G) NA Yes No 1-27Q, CY 20047
1-3Q, CY 2006
Ground Target Board (G) NA Yes No 1-2°Q, CY 2004/
1-3Q, CY 2006
White Sands Missile Range/Holloman AFB
Rotoplane (G) NA Yes No 1-2Q, CY 20047
1-3 Q, CY 2006
“Ground Target Board {G) NA Yas No 1-2Q, CY 20047
1-3Q, CY 2006
Missile (F) 35 Yeas Yes 3Q,CY 200410
4.Q, CY 2007
MARTT Drop (F) 50 Yes Yes 2Q, CY2004To
4 Q, CY 2006
Proteus Aircraft (F) 50 Yes No 20, CY 200410
4, CY 2007
Vandenberg AF
Missile {F} 25 Yes Yes 40Q), CY 2004 to
4Q, CY 2007
Targets of Opportunity
Various TR Sources™ 25 Yes Yes 1TQ,FY 2206)61710 40 CY
Various"™ 25 Yes Flash*™ 3G, CY 2004 -
4 Q, CY 2007

Notes: '{a}
{b)

Table represents the number of proposed ABL tests per aircrafl (the Biock 2008 aircraft would conducl a similar number of lest activilies approximalely 4 years
after start dates shown for Block 2G04).
Ground Target Board is a stalic larget used during ground testing. Roloplane is a Ferris wheel-like ground target used to test the tracking ability of the laser

system. MARTI Drop is a balloon with a target board altached used during fiight tests. Proleus Aircraft is a manned aircraft with a targelt board attached that is
used during flight tests. The estimated number of targets refers to the number of missile launches, MART! drop tests, and Proteus aircraft flights that will lake

lace. The ABL aircraft would be in flight durin

missile, MARTI drop, and Proteus aircraft test activities.

ests with the Infrared Search and Track (IRST, passive-only sensors) and/or low power engagement conducted as part of test flights already mentioned.
Missile activities under BMDS integration efforts.

Flash

o
_nm Q.
1

X

m

— o
e mwneuni

Air Force Base
Active Ranging System
Beacon llluminator Laser
calendar year
Flight Test
Ground Test
High-Energy Laser
Infrared
not applicable

uarter

urrogate High-Energy Laser
Track llluminater Laser

Source: Airborne Laser System Program Qffice, 2001a.

of missiles only when it would not interrupt the activities of others. Similar to high-power flashes during MARTI drops.

[$]

ABL Final SEIS




an approved agricultural model (Bird, et al., 2002} has shown that releases of
tiquids used by the ABL at this altitude will not reach the ground. The second
option would be to land the ABL aircraft with the laser chemicats on board. The
three bases identified include Vandenberg AFB, Hollioman AFB, and Kirtiand
AFB. Although nothing would prevent the ABL aircraft from landing at any
suitable base in time of emergency, personnel at these three instaliations would
be specifically irained to support the ABL aircraft, and appropriate equipment to
handle ABL hazardous materials (e.g., chemical iransfer and recovery
receptacles) would be in place. Exercises and depioyment locations would have
sufficient equipment and irained personnel to meet the mission needs. The ABL
support equipment that would be pre-deployed at each divert base includes
chemical transfer and recovery receptacles to capture laser fluids from the
aircrafl. The disposal of any chemicals from the ABL aircraft would be conducted
through existing contract mechanisms run by the divert base's Environmental
Management office. Existing aerospace ground equipment (AGE) at each divert
base would be utllized to support the ABL aircraft, as needed {e.g., generator to
run the aircraft's electrical system). The ABL aircraft would remain at these
installations uniil the Edwards AFB runway is cleared for incoming traffic.

An existing hangar (Building 151) at Edwards AFB would be utilized to house the
ABL aircraft. Estimated guantities of laser-weapon sysiem chemicals that would
be stored at Edwards AFB for the Block 2004 ABL aircraft are listed in Table
2.2-2. These chemicals would be delivered by commercial vendors and stored in
a conforming and compatible chemical storage facility. The Block 2008 aircraft is
anticipated to utilize approximately 30 percent more laser fuel than the Block
2004 aircraft.

Routine maintenance of the aircraft would occur at Edwards AFB, and would be
performed by contractor and Air Force personnel using established, on-site
equipment, Routine maintenance may include repair of aircraft engines and
other equipment, tire changes, engine-oil changes, and washing the aircraft at an
existing aircraft wash rack.

ABL testing aclivilies would be conducted in accordance with a Hazardous
Material Management Program and poliution prevention program to ensure
environmental compliance, and to minimize the use of hazardous materials
(U.S. Air Force, 2001b).

Test activities would include {esting of both lower- (ARS, BILL, TILL, and SHEL)
and high-power (HEL) lasers. These lasers are described briefly below.

Active Ranging System laser (ARS). This is a lower-power carbon dioxide
{CO;) laser. Its purpose is to acquire the target and io assess range to the
target.

Track llluminator Laser {TILL). This laser is a lower-power, diode-pumped,
solid-stale device. Its purpose is to track the intended target. Reflected light
refurned io sensors onboard the ABL aircraft is interpreted as information about
the targets speed, elevation, and vector.
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Table 2.2-2. Estimated Storage Requirements for Bulk Chemicals at Edwards AFB

Source: Airborne Laser System Program Cffice, 2002a.

Localions
SIL or
Chemical Compound Delivery Method Slorage Quantilies Aircraft | GPRA MF
Ammonia (Anhydrous) Liquid DOT «2,000 pound Cylinders 2,000 {0 4,000 Ib. X X
Chiorine Liguid DOT 2,000 pound Cylinders 1.000 to 2,000 b, X X
Hydrogen Peroxide (50 % concentrate) Liquid 1SO Tanker, Class 1 Tank 8,000 gal. X
Hydrogen Peroxide (70 % concentrate) Liquid ISO Tanker, Class 1 Tank 1,000 to 4,000 gal. X X
lodine Solid (crystalline) 5 kg Packages 65- 100 Ih. X X
BHP Liquid (SIL/IMF transfer with BHP cart) 1,200 gal. X X
Lithium Hydroxide (Monohydrate) Solid {powdered/crystalline 2,200 Ib. Totes) 4,400 - 6,600 ih. X
Scdium Hydroxide {50 % concentrate)} Liquid {IBC/Totes, 300 gal.} 900-1,200 gal. X
Potassium Hydroxide {50 % concentrate) Liquid (IBC/Totes, 300 gal.) 900-1,200 gal. X
Sulfuric Acid (93% conc.-IMF Aspirator Fluid) Liguid {Drop-Shipped 55 gal drums) 660 gal. X
Fhosphoric Acid (2 Mol. [20 %} TMS/NH3 Scrubber) Liquid {(Delivered 1ISO-DOT tankers) 8,500 gal. X
Sulfuric Acid (25 % concentrate, TRICS-A Scrubber) Liquid {Delivered ISO-DOT tankers) 2,800 gal. X
Sodium Hydroxide (20 % concentrate, Liquid (Deiivered 1SO-DOT tanker) 1,700 gal. X
TRICS-C Scrubber)
Sodium Hydroxide (10 % concentrate, Liquid (Delivered 1ISO-DOT tanker} 3,360 yal. X
GPRA Ci2 & 12 Scrub)
Liguid Nitrogen Liquid (Drop-Shipped ISO-DOT tankers) 3.500-6,000 gal. X
Liquid Carbon Digxide Liquid (Drop-Shipped 1SO-DOT tankers) 34 tons X
Helium Gas {Drop-Shipped 1SO-DOT tankers} 1,800-3.000 lb. X
BHP =" basic hydrogen peroxide
DOT = Department of Transportation
gal. = gallon
GPRA = Ground Pressure Recovery Assembly
IBC = Intermediate Bulk Conlainer
IMF = Integrated Maintenance Facility
SO = International Standards Grganization
th. =  pound
SIL = Systems Integration Laboratory
TMS =  Thermal Management System
TRICS-A = Transporiable Integrated Chemical Scrubber - Ammonia
TRICS-C = Transportable Integrated Chemical Scrubber - Chlorine
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Beacon llluminator Laser {(BILL). This laser is a lower-power, diode-pumped,
solid-stale device. it is part of a laser-beam contirol system designed fo focus the
HEL beam on target.

Surrogate High-Energy Laser (SHEL). The SHEL is a lower-power laser
designed to simulate the operailing characteristics {wave length) of the HEL.

High-Energy lLaser (HEL). The HEL is a high-energy (megawatt-class} laser
(i.e., COIL) designed to destroy the target.

The BILL, TILL, and SHEL are soiid-state lasers whose active medium is a
crystal. Solid-state lasers are rugged, simple to maintain, and capable of
generating kW levels of power. Operation at these levels causes thermal
expansion of the crystat, which alters the effective cavity dimensions, thus
changing the mode siructure of the laser. Therefare, the lasers are cooled by
tiquids (particularly those lasers that produce high repetition rates). The most
striking aspect of solid-state lasers is that the output is usually not continuous,
but consists of a large number of often separated power bursts (pulsed).

The ARS laser is a CO; gas laser. The most common gas composition in CO,
lasers is a mixture of helium (He), nitrogen (N,), and CO,. Additional gases,
other than CO;, are used 1o increase the efficiency of the laser. The principal
difference between CO; and other gas lasers {i.e., Helium-Neon [HeNe] lasers) is
that the optics must be coated, or made of special materials, to be reflective or
transmissive al the far infrared wavelength. CO, tasers are highly effective
outdoors due 1o a low atmospheric transmission ioss.

The HEL is a COIL. The COIL is a near-infrared laser with a wavelength of
1.315 micrometers (um). The COIL is a low-pressure flowing gas laser with a
high-optical-quaiity beam that can be focused to small spots for faster metal
cutting. The chemicals used in the COIL are all commonly found in industry, with
well-knawn and safe-handling techniques, while the by-products of the COIL
lasing operation are salt, water, and oxygen; no greenhouse gases are released.
Table 2.2-3 provides laser characteristics for the ARS, BILL, TILL, SHEL, and
HEL systems that wilt be tested under the ABL Program.

A description of the proposed ground-test and flight-test activities at the selected
installations is presented in the {oliowing sections.

2.21 Ground-Testing Activities

Ground fests of the lower-power laser systems (i e., ARS, BILL, TILL, and SHEL)
would be performed at Edwards AFB. Ground-testing activities would be
conducted from an aircraft parking pad or the end of a runway, with the laser
beam directed over open land toward ground targets with natural features

(e.g., mountains, hills, butles) or earthen berms as a backstop. The ARS would
also be tested using a ground-based simulator within Building 151 at Edwards
AFB. No open-range testing of the high-power laser (COIL) would be conducted
at this location. Ground testing of the HEL would be conducted at Edwards AFB,
within the same: structure (Building 151) or in the SIL, using a ground-based
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Table 2.2-3, Laser Characteristics

Laser | Wavelength Wave Lasing Output Laser MPE
System (um) form Medium Power'™ | Classification'® Lirmnits NOHD
-f ey i
BILL 1.064 Pulsed | SSNEYAG® | kw 4 ??;‘; . 1%4 JJ’/ Mo | >S50k
-7 €] |
TILL 1.0296 Pulsed | SS:Yb:YAG® | kw 4 1122); 1134 j’/i”r;g o | >50km®
Z{e}
ARS 11149 | Chopped co, kW 4 %11 \\’fvvﬁﬂg 0 4km
218 )
SHEL 1,319 CW | SSNAYAG® | w 4 ogigswvyé;n; o | >50km®
g} )
HEL 1.315 CW Chemical MW 4 O'gf?/iﬁg}"’ NAL
Notes:  (a) Neodymium:Yttrium Aluminum Garnet (YaAlsO ;).

{by Ytterbium:Yitrium Aluminum Garnet {Y2A1,012),

{c) Exactinput power/aperture power is classified.

Ctassified in accordance with the ANSI Standard 2136.1-2000, Safe Use of Lasers.
Ocular MPE in accordance with ANSI Z136.1-2000. Safe Use of Lasers.

)
)

(f) Skin MPE in accordance with ANS! 7136.1-2000, Safe Use of Lasers.
)

(g) Ocular MPE in accordance with ANStE Z136.1-2000, Safe Use of Lasers, based on a glint reflection exposure of
0.1 second.

(h) Skin MPE in accordance with ANS| Z136.1-2000, Safe Use of Lasers: based on a glint reflection exposure of
0.1 second.

(i) Dependent on aircraft range to target.

ARS = aclive ranging syslem

BILL = Beacon llluminator Laser

CO;, = carbon dioxide

cw = continuous wave

HEL = High-Energy Laser

Jiem? = joules per sguare cenlimeter

km = kilometer

kW = kKilowatt

MPE = maximum permissible exposure

My = megawatll

pm = micromeier

NA = No direct viewing would be possible during HEL test activities.

NOHD = Nomina! Ocular Hazard Distance

SHEL = Surrogate High-Energy Laser

SS = splid-state

TILL = Track lluminator Laser

W = watl

wiem? = walts per square centimeter

simulator or an enclosed test cell. These activities would involve testing the laser
components (Block 2004 configuration, upgrades of new technelogies, and Biock
2008 configuration) on the ground in the SIL and afier they are integrated into the
aircraft. The ground tests would be conducted to verify that the laser
components operate logether safely in a simulated flight environment. Photons
from the tests may be utilized in an enclosed test call to evaluate the effect of the
HEL on various target-represeniative materials. [n the event of a failure of the
ground-based simulator, the laser device would be immediately shut down by
safety systems.

The HEL weapon system would be connected to a Ground Pressure Recovery
Assembly (GPRA) to test the laser on the ground. On the ground, the GPRA
would simulate the atmospheric pressure that occurs naturally when the laser
device is operating in the aircraft at an altitude of 35,000 feet or higher. The
GPRA would operate for approximately 20 seconds per test, and would draw the
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exhaust from the laser. The GPRA and scrubbers capture the exhaust from the
device and then scrubs it. The GPRA scrubbers operate at an efficiency of beiter
than 95 percent; therefore, the exhaust would be mostiy water. In addition, turbo
pump exhaust in the form of steam would be ejected from the aircraft. A second
vacyum sphere may be required to support the higher throughput of the Block
2008 configuration.

Noise generatad by the GPRA (a low-pressure, low-velocity device) during
ground tests of the HEL is expecled o be approximately 10 decibels (dBA). The
associated ejector tubes and turbopumps are expected o generate noise levels
of approximately 110 and 134 dBA, respectively, during the short duration
{approximately 20 seconds) of the ground test. These noise levels do not take
into account attenuation due to their surrounding environments {the SIL buiiding
and Building 151); therefore, exterior noise levels are expected to be lower.

Prior 1o testing the HEL, the chemicals are loaded into the aircraft or SIL. After
the basic hydrogen peroxide (BHP) is loaded, residual amounts left in the fill lines
wouid be drained te chemical transfer and recovery receptacles and transported
to the Integrated Maintenance Facility (IMF). Once there, the hydrogen ion
concentration (pH) would be adjusted (if necessary) and the resultant product
waler is used o support other processes al the IMF, After the chiorineg and
ammonia are loaded into the aircraft, residual amounts left in the fill lines are
processed through Transportable Integrated Chemical Scrubber {TRICS) units.
The chlorine scrubber by-product solution is handied in the same manner as the
BHP. The ammonia scrubber by-product solution is contracted for disposal
through a commercial waste product disposal company.

Two scenarios exist for handling the laser fuets during ground tests. In the first
scenario, if the faser is scheduled to be fired within a shorf time frame (e.g., less
than 5 to 7 days between shots) all the chemicals would remain on board. [n the
second scenario, if the laser is not scheduled to be fired in less than 5 to 7 days,
the BHP would be removed, transported to the IMF, the pH adjusted (if
necessary), and the resultant product water used to support other processes at
the IMF. Final disposition of this water is to the Edwards AFB wastewaier
treatment plani. All other chemicals would remain on board the aircraft with
excess operational pressures bled off and exhausled through the appropriate
scrubbers.

The estimated amount of fluids to be disposed of during ground and flight testing
of the HEL is listed in Tahle 2.2-4. They include fluids off-loaded and disposed of
during fiight tests.

The ARS laser utilizes a glycol cooling system; the BILL utllizes a water cooling
system; and the TILL utilizes Deuterium for its cooling system. These coolants
are contained in closed-loop systems, and would be recycied/replaced as
needed.

During ground tesling of the laser systems, the ABL aircraft would be connected
to AGE to provide power and hydraulic control to the aircraft and laser systems.
In addition, up to 12 air conditioning units would be utilized to ceol the laser
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Table 2.2-4. Estimated Quantities of Wastes to be Disposed at Edwards AFB

Waste Type

Estimated Volume™

Spent GPRA Ammonia Scrubber Solution

68,000-170,000 gallons

Spent TRICS Ammonia Scrubber Solution

8.700-17,400 gallons

lodine Solids 20 gallons
Caustic Solids 55 gallons
Rags with Qils, Solvents, and Cleanrers 55 gallons
Used Oil 55 gallons
Nitric Acid Solution 55 galions

Spent Hydrogen Peroxide Solution <8 percent™

100-5,000 gallons

Spent Hydrogen Peroxide Solution >= 8 percent™

100-5,000 gallons

Sodium, Potassium, and Lithium Hydroxide Solutions (pH<12.5)%

100-5,000 gallons

100-5,000 gallons

Sodium, Potassium, and Lithium Hydroxide Solutions {(pH>=12.5)""
BHP Soiution™ '

100-5.000 gallons

System Rinses'

100-5,008 galions

Spent TRICS Chiorine Scrubber Solution™

5,100-10,200 gallons

Spent GPRA Laser Effluent Scrubber Solution'

3,360-6,720 gallons

Small quantity BHP, mixed hydroxide, hydrogen peroxide solutions

and rinse water from IMF chemical laboratory and other operations(a)

100 gallons

IMF Baker Tank Aspirator Drive Fluid™

5,000-20,000 gallons (per week)

Soil Contaminaled with Sodium, Potassium, and Lithium Hydroxide

1-20 cubic yards

Solution (trace of hydrogen peroxide is possible} (if spills occur)

Notes: (a) IMF Baker Tank Aspirator Drive Fluid
(b) May or may not be considered a hazardous wasle. Subslance will be 12sted to ensure proper disposal method.
(c} Velumes of wastes to be disposed are annual amounts unless otherwise slated.

BHP = basic hydrogen peroxide

GPRA = Ground Pressure Recovery Assembly

IMF = Integrated Maintenance Facility

pH = measure of acidity

TRICS = Transporiable Iniegrated Chemical Scrubber

Source: Airborne Laser System Program Office, 2001¢.

equipment, and up lo 3 portable lighting units would be utilized during nighttime
testing activities. Ground-testing activities would ocour over an approximate
8-hour period during the early morning or nighttime.

Approximately 750 personnel would relocate to the Edwards AFB area to support
the ABL program. In addition, approximately 50 temporary test personnel would

be present during ground-testing activities. As an added safety precaution, laser
ground tests may require temporary evacuation of areas in the vicinity of the test
range. Range safety officials would coordinale with appropriate base authorities

lo temporarily close roads, as required, during laser-testing activities.

A description of the proposed ground tests is presented below. Edwards AFB is
the preferred site for conducting ground-test activities. No ground-testing
aclivities are proposed al Vandenberg AFB and WSMR. In the event that ground
testing is not possible at Edwards AFB, ground fests would he conducted at
Kirtland AFB or from Holloman AFB using WSMR for target placement.

Edwards AFB. Ground testing of the ARS, BILL, TILL, and SHEL systems
would be conducted at Edwards AFB from the end of the runway associated with
Building 151 {Figure 2.2-1}. Up to 500 rotoplane (Ferris wheel-like rotating
larget) and 500 ground target board tests would be conducted for the Block 2004
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ABL aircraft. A similar number of tests would be conducted for the Block 2008
ABL aircraft. A target board is a piece of material (e.g., Plexiglass, stainless
sleel} containing sensors that would be irradiated by the laser ground-testing
aclivities. No high-power engagements would occur, Ground-lesting activities
would utilize existing ranges, and be conducted in accordance with existing
range safety requirements. Laser targets would be positioned within & shroud to
prevent the possibility of reflection when the laser beam comes into contact with
the surface of the target.

The ARS could also be tested using a ground-based simulator within
Building 151.

HEL ground-testing activities would be conducted using a ground-based
simulator or enclosed test cell; no open-range testing of the HEL would be
conducted. In the event of a failure of the ground-based simulator, the laser
device would be immediately shut down by safety systems.

Kirtland AFB. Kirttand AFB has the appropriate facilities and ranges 1o conduct
ground testing of the {aser systems should an aiternate test locations be
recessary, Ground testing of the ARS, BILL, TILL, and SHEL systems would be
conducted at Kirtland AFB from Pad 4, adjacent to Building 760 (Figure 2.2-2).
Up to 500 rotoplane and 500 ground-target board tests would be conducted for
the Biock 2004 ABL aircraft. A similar number of tests wouid be conducted for
the Block 2008 ABL aircraft. Ground-testing activities would utllize an existing
range and be conducted in accordance with existing range safety requirements.
No high-power engagements would occur. The laser test rangé at Kirtland AFB
contains target barriers at distances of 4, 5, and 7 kilometers (km) {2.5, 3.1, and
4.4 miles). Laser targets would be positioned within a shroud to prevent the
possibility of reflection when the laser beam comes into contact with the surface
of the {arget.

White Sands Missile Range/Holloman AFB. WSMR and Holloman AFB have
the appropriate facilities and ranges to conduct ground testing of the laser
systems should an alternate test location be necessary (Figure 2.2-3). Ground
testing of the lower-power ARS, BILL, TILL, and SHEL systems only would be
conducied at Holloman AFB from the western end of the base runway (runway
04-22). The laser systems would be direcled westward at targets placed within
WEMR, Testing could occur across the White Sands National Monument and
could requlire closure and evacuation of the public. Up 1o 500 rotoplane and
500 ground-target board tests would be conducted. Laser targets would be
positioned within a shroud to prevent the possibility of reflection when the laser
beam comes into contact with the surface of the target. WSMR maintains the
appropriate range safety requirements and authorizations to conduct laser
testing.

Coordination of local area or road closures for non-essential personnel in line-of-
fire and nearby locations would be coordinated with WSMR, While Sands
National Monument, Holloman AFB, and San Andres National Wildiife Refuge
safety offictals. Essential personnel remaining during lasing would be briefed by
MDA safety personnel and provided with appropriate personal protective
equipment and other direction during the lasing period.
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Vandenberg AFB. No ground testing of the laser systems is proposed at
Vandenberg AFB.

2.2.2 Flight-Testing Activities

Test flighis at ranges associated with WSMR, Edwards AFB, and Vandenberg
AFB would be used to test the lower-power ARS, BILL, TILL, and SHEL, and the
high-power HEL systems.

The ABL tests would include acguisition and tracking of missiles, as well as high-
energy tests. These tests would be conducted against instrumented, diagnostic
target boards carried by balloons (Missile Allernative Range Target Instrument
[MARTI] Drop), missiles, or aircraft.

The MARTI is a diagnostic target for ABL that is similar in size and geometry to a
ballistic missile. The overall benefit of the MARTI target is the demonstration of
tracking and beam compensation capabilities against dynamic targets. The basic
consiruction consists of a shell of aluminum with aluminum fins attached, coated
with paint selected to represent the properties of the paint on ballistic missiles (no
fue! would be onboard). The proposed launch site for the balloon with MARTI
payload is Space Harbor on WSMR, or Holloman AFB as a back-up location.
The balloon would rise to an approximate height of 100,000 feet, and may pass
over private and BLM-managed {ands, depending on wind conditions aloft.
When the balloon is over the target drop box on WSMR and ai the desired
altitude the MARTI payload would be released. The MART! would free-fall to
50,000 feet allowing approximately 55 seconds of engagement lime, hence
multiple engagements per drop are planned. A nominal three engagemenis per
MART! drop are planned, one high (less compensation required), one mid, and
one tow {more compensation required) engagement, which will allow coverage of
the engagement compensation space. A siow spin would be necessary to
stabilize the trajectory. Approximately 60 pounds of flare attached to the rear
end of the MART! would burn during the entire ABL. engagement to provide an
infrared source for the ARS. The flare would be exhausied prior to the MARTI
reaching the ground. After the ABL engagement is compliete, a parachute
system would be depioyed to slow down and recover the complete MARTI unit
for reuse. A beacon would be included on the MARTI for tracking by range
safety radar. During lower-power engagements, the MARTI would be
instrumented with optical sensors for irradiance prefile measurements. Sensors
on the MART! would provide BILL, TILL, and SHEL spot profiles and aim point
locations as well as jitter measurements within the spatial resolution of the
sensor array. During high-power engagements, the MARTI would be
instrumenied with thermocouple hit sensors to provide BEL spot size and
pasition on the target, integrated energy on target, and jitter measurements
within the spatial resolution of the array. In both the high- and lower-power
configurations, the target boards wouid be cylindrical.

Missiles would not carry a payload, and would incorporate a flight-termination
system, when required, {0 ensure that debris would be contained on the range in
the event the target must be destroyed during flight. Figure 2.2-4 illustrates the
potential target missiles to be utilized during ABL flight-test activities. Range
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SECTION 3.1
EDWARDS AIR FORCE BASE



3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES

31 EDWARDS AIR FORCE BASE
3.1.1 Local Community
Background

The military first began operating at the Muroc, California, site in 1833, when the
Army Air Corps sent an advance party to design and maintain a bombing range.
At the outbreak of World War |l, the south end of a dry lake, situated in the area,
was used for training fighter pilots and bomber crews. The site was designated
Muroc AFB in February 1948, and became Edwards AFB in December 1949 in
honor of Captain Glen Edwards, who was killed during a performance test of an
experimental jet bomber. The AFFTC was activated at Edwards AFB in June
1951. The AFFTC supports the mission of the Air Force Materiel Command by
conducting and supporting tests of aerospace vehicles; flight evaluation and
recovery of research vehicles, operation of the U.S. Air Force Test Pilot School;
and developing, operating, staffing, supporting and participating in test and
evaluation programs for DOD and other government agencies, contractors, and
foreign governments.

Host organizations at Edwards AFB include the AFFTC, the 95th Air Base Wing,
the 412th Test Wing, and Detachment 5 of the Air Force Operational Tesi and
Evaluation Center. Major associated organizations include the National
Aeronautics and Space Administration (NASA) Dryden Flight Research Center
and the Air Force Research Laboratory. Approximately 14,000 military and
civilian personnel are employed on the base, and between 90,000 and 100,000
takeoffs and landings occur each year,

Location

Edwards AFB is situated in Southern California, in the Antelope Valley region of
the western Mojave Desert, approximately 100 miles north of Los Angeles,

80 miles southeast of Bakersfield, and approximately 25 miles northeast of
Lancaster (Figure 3.1-1}. The base encompasses an area of approximately
470 square miles, and includes portions of Kern, Los Angeles, and San
Bernardino counties.

The ABL Complex is situated at the Birk Flight Test Facility on South Base, which
is operated by the AFFTC (see Figure 2.2-1). Existing state-of-the-art facilities
are in place to support flight testing, data collection, and analysis of the ABL
Program.

Edwards AFB is partially sheltered from maritime weather by mountains on the
west and south. Two mountain passes, the Tehachapi's to the west and Soledad
Canyon Pass to the south, allow movement of air from the San Joaguin Valley
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and the L.os Angeles Air Basin into the western Mojave Desert. Two large dry
fakes on Edwards AFB, Rogers Dry Lake and Rosamond Dry Lake, contain

65 square miles of usable aircraft landing area, including runways up to 7.5 miles
long (see Figure 2,.2-1).

Weather patierns in the area are characterized by large seasonal temperature
differences. Summer temperatures are extremely high, and reach an annual
mean maximum of 98 degrees (°)} Fahrenheit (F) in July. The lowest mean
maximum temperature, 56°F, occurs in January. The average annual
precipitation is less than 5 inches, with about 80 percent occurring between
November and March. The average annual wind speed is approximately 8 miles
per hour (mph). The highest average wind speeds occur during the spring and
summer. The prevailing wind direction throughout the year is west-southwest to
southwest.

3.1.2 Airspace

Airspace, or that space that lies above a nation and comes under its jurisdiction,
is generally viewed as being unlimiied. However, it is a finite resource that can be
defined vertically and horizontally, as well as temporally, when describing its use
for aviation purposes. The scheduling, or time dimension, is a very important
factor in airspace management and air traffic control.

Under P.L. 85-725, the FAA is charged with the safe and efficient use of the
nation’s airspace, and has established certain criteria and limits to its use. The
method used to provide this service is the National Airspace System. This
systemis “ ... a common network of U.S. airspace; air navigation facilities,
equipment and services, airports or landing areas; aeronautical charts,
information and services; rules, regulations and procedures, technical information
and manpower and material” (Jeppesen Sanderson, Inc., 2000).

Types of Alrspace

Controlled and Uncontrolled Airspace. Controlled and uncontrolled airspace is
divided into six classes, dependent upon location, use, and degree of control.
Figure 3.1-2 depicts the various classes of controlled airspace, and each is
described briefly below.

+ Class A airspace, which is not specifically charted, is generally that
airspace from 18,000 feet above MSL up to and including flight ievel
(FL) 600 {60,000 feet). Unless otherwise authorized, all aircraft must
be operated under instrument flight rules.

« C(Class B airspace is generally that airspace from the surface to
10,000 feet above MSL surrounding the nation's busiest airports in
terms of instrument flight rules operations or passenger
enplanements. An air traffic control clearance is required for all
aircraft to operate in the area, and all aircraft that are so cleared
receive separation services within the airspace.
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e Class C airspace is, generally, that airspace from the surface to
4,000 feet above ground level {AGL) surrounding those airports that
have an operational control tower, are serviced by a radar approach
control, and that have a certain number of instrument flight rule
operations or passenger enplanements.

o Class D airspace is, generally, that airspace from the surface to
2,500 feet AGL surrounding those airports that have an operational
control tower.

 Class E airspace, is controlled airspace that is not Class A, Class B,
Class C, or Class D airspace.

s Class G {uncontrolled) airspace, has no specific definition but
generally refers to airspace not otherwise designated, and operations
are typically below 1,200 feet AGL. No air traffic control service to
aircraft operating under either instrument or visual flight rules is
provided other than possible traffic advisories when the air traffic
control workload permits and radio communications can be
established (lllman, 1993).

Special Use Airspace. Complementing the classes of controlled and
uncontrolled airspace described above are several types of special use airspace
used by the military to meet its particular needs. Special use airspace consists of
that airspace wherein activities must be confined because of their nature, or
wherein limitations are imposed upon aircraft operations that are not a part of
these activities, or both. Except for Controlled Firing Areas, special use airspace
areas are depicted on aeronautical charts, which also include hours of cperation,
altitudes, and controlling agency.

o Restricted Areas contain airspace identified by an area on the
surface of the earth within which the fiight of aircraft, while not wholly
prohibited, is subject to restriction. Activities within these areas must
be confined because of their nature, or limifations imposed upon
aircraft operations that are not a part of these activities, or both.
Restricted Areas denote the existence of unusual, often invisible,
hazards to aircraft such as artillery firing, aerial gunnery, or guided
missiles. Restricted Areas are published in the Federal Register and
constitute Federal Aviation Regulation (FAR} Part 73 (Jeppesen
Sanderson, Inc., 1999).

s Military Operations Areas {MOAs) consist of airspace of defined
vertical and lateral limits established for the purpose of separating
certain non-hazardous military training activities from instrument flight
rules traffic. Whenever an MOA s being used, non-participating
instrument flight rules traffic may be cleared through an MOA if
instrument flight rules separation can be provided by Air Traffic
Control. Otherwise, Air Traffic Control will reroute or restrict non-
participating instrument flight rules traffic {(Jeppesen Sanderson, Inc.,
1999).

Military Training Routes (MTRs}, a joint venture by the FAA and the DOD, are
mutually developed for use by the military for the purpose of conducting low-
altitude, high-speed training. The routes above 1,500 feet AGL, identified by
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three number characters (e.g., IR-206, VR-207), are developed to be flown, to the
maximum extent possible, under instrument flight rules. The routes between the
surface and 1,500 feet AGL, identified by four number characters (e.q., IR-1206,
VR-1207), are generally developed to be flown under visual flight rules.
Generally, MTRs are established below 10,000 feet MSL for operations at speeds
in excess of 250 knots. However, route segments may be defined at higher
altitudes for purposes of route continuity (Aeronautical information Manual, 2000).
Route width is normally 5 nautical miles (nm} on either side of centerline. In
addition to the instrurnent and visual flight rules routes, there are slow-speed,
low-altitude routes used for military air operations at or below 1,500 feet at
airspeeds of 250 knots or less (National Imagery and Mapping Agency, 2000).

3.1.2.1 Affected Environment.

The airspace region of influence (RO1) for Edwards AFB is defined as that area
that could be affected by ABL flight-testing activities. For the purposes of this
document, the ROl is the R-2508 Airspace Complex and an approximately 36-km
{20-nm) zeone around the edge of this airspace area. Normally, the special use
airspace (SUA) and the Air Traffic Control Assigned Airspace (ATCAA)
associated with the R-2508 Complex would be activated for ABL missions.
Therefore, the explanation of airspace operations as described in the second
section below (Special Use Airspace) is the most significant for ABL operations.

Controiled and Uncontrolled Airspace. Outside of the SUA identified and
discussed separately in the next section, most of the airspace in the Edwards
AFB ROl is controlled airspace, within which some or all aircraft may be subject
to air traffic control {ATC). This airspace comprises Class A airspace from
18,000 feet above MSL up to and including FL. 600 {60,000 feet), and Class E
airspace below 18,000 feet, Within Class E airspace, separation service is
provided for instrument flight rules (IFR) aircraft only, and, to the extent practical,
traffic advisories to aircraft operating under VFR. The Class E airspace has a
floor of 1,200 feet or greater above the surface, except for the areas around

{1} Edwards AFE, Mojave, and Palmdale airports in the southwest part of the
ROI; (2) Apple Valley and Barstow-Daggett airports in the southeast part of the
ROI; (3) Inyokern and Ridgecrest airports in the central portion of the ROI; and
(4} Bakersfield, Delano, and Portervilie airports in the west portion of the RO,
where the Class E airspace has a floor of 700 feet above the surface (Figure
3.1-3).

Class D airspace, generally that airspace from the surface to 2,500 feet above
the airport elevation surrounding those airports that have an operational control
tower surrounds Palmdale, Victorville, General Fox, and Bakersfield airports in
the southern and western edges of the ROI, and the Naval Air Weapons Station
(NAWS) China Lake airports/airfields (see Figure 3.1-3).

Class G airspace (uncontrolled) generally refers 1o airspace not otherwise
designated and operations are typically below 1,200 feet AGL.

There is no Class B or Class C airspace within the Edwards AFB ROI.
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The distinction between “controlled” and “uncontrolied” airspace is important.
Within controlled airspace, service is provided to IFR flights and visual flight rules
(VFR) flights in accordance with the airspace classification. Controlled airspace
is also that airspace within which aircraft operators are subject to certain pilot
qualifications, operating rules, and equipment requirements. For example, for
IFR operations in any class of controlled airspace, a pilot must file an IFR flight
plan, and receive an appropriate ATC clearance. Within uncontrolled airspace,
no ATC service to aircraft operating under VFR is provided other than possible
traffic advisories when the ATC workload permits and radio communications can
be established {lliman, 1993). IFR ATC service is available if requested.

Special Use Airspace. The R-2508 Airspace Complex lies at the center of the
ROI. The complex is composed of 7 Restricted Areas, 10 MOAs, and- 12 ATCAA
areas. Restricted Area R-2508, the major restricted area from which the complex
derives its name, extends from FL 200, upward to an unlimited altitude, and is a
shared use airspace. Individual restricted areas, R-2505, R-2506, R-2524,
R-2515, R-2502N, and R-2502E, all of which extend from the surface to
unlimited, except for R-25086, which extends from the surface to 6,000 feet above
MSL, require prior approval for entry (Table 3.1-1).

Table 3.1-1. Special Use Airspace in the Edwards AFB/R-2508 Complex Airspace RO|

Number/Name Effective Altitude (feet) Time of Use Controlling Agency
R-2502E Unlimited Continuous™ HI-DESERT TRACON
R-2502N Unlimited Continuous® HI-DESERT TRACON
R-2505 Unlimited Continuous® HI-DESERT TRACON
R-2508 FL 200-Unlimited Continuous® HI-DESERT TRACON
R-2506 To 6,000 SR-8S Mon-Fri HI-DESERT TRACON
R-2515 Unlimited Continuous®® HI-DESERT TRACON
R-2524 Unlimited Continuous® HI-DESERT TRACON
Bakersfield MOA 200 AGL™ 0600-2200 M-F ZLA CNTR

. Barstow MOA 200 AGL"Y 0600-2200 M-F HI-DESERT TRACON
Bishop MOA 200 AGL™ Mon-Fri ZLA CNTR
Buckhorn MOA 200 AGL™ 0600-2200 M-F ZLA CNTR
Isabella MOA 200 AGL®® 0600-2200 M-F HI-DESERT TRACON
Owens MOA 200 AGL®® 0600-2200 M-F HI-DESERT TRACON
Panamint MOA 200 AGL® 0600-2200 M-F HI-DESERT TRACON
Porterville MOA 200 AGL™ 0600-2200 M-F ZLA CNTR
Saline MOA 200 AGLY 0600-2200 M-F HI-DESERT TRACON
Shoshone MOA 200 AGL® 0600-2200 M-F ZLA CNTR

Notes: (a) Continuous = 24 hours a day and/cr 7 days a week.

(b) To but not including FL 180,
(¢} Excluding 3,000 feet and below over Domeland Wilderness Araa.
(d) Excludes airspace below 3,000 feet over Wilderness Areas, National Parks and Maonuments.

AGL
CNTR

R

FL

MOA

SR

SS
TRACON
ZLA

Source: National Aeronautics Charting Office, 2001b and 2001¢.

mnma o

above ground level
Center (Air Route Traffic Control Center)

Terminal Radar Control
Los Angeles ARTCC

Flight Level (FL 180 = asproximately 18,000 feet)
Military Operations Area
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safety personnel are analyzing the potential effect the laser systems may have
on the flight termination system to develop appropriate shielding (if necessary) to
ensure the termination system would not be affecied by the laser systems.

Proteus aircraft, a manned aircraft with a target board attached, would be utilized
for testing of the lower-powered laser systems (i.e., ARS, BILL, TILL, and SHEL).
The Proteus aircraft would fly at an altitude higher than the ABL aircraft during
flight-testing aclivities.

During flight tests with the ABL aircrafi, up to two “chase aircraft” may be utilized
io monitor test activities. The ABL aircraft wouid fly at an altitude above

35,000 feet. The BILL and TILL systems would be directed above horizontal,
and track targets in an upward direction during test activities to minimize potential
ground impact or polential contact with other aircraft. Based upon this scenario,
it has been estimated that if a laser system were to miss the target, the beam
rajectory would be such that the beam would depart the controlled airspace
above the preapproved allitude as coordinated with the FAA. Other portions of
the BMDS may non-intrusively observe/track/monitor these tests as an overall
system integration event, leveraging off of the ABL missile launches. As needed,
mock warheads with specialized electronic tracking devices would be
implemented. This would facilitate faster recovery and response actions at the
ranges.

Airborne diagnostic testing would revalidate and expand on-the-ground lesting
aclivities, confirm computer mode! predictions, and enable complete system .
tests. Airborne tests would also measure the ABL's ability io quickly acquire the
next targetl, ensure proper operation of onboard safety and firing-control
procedures, anc assess overall system operation.

The American National Slandards Institute (ANSI) for Safe Use of Lasers,
Z136.1, requires coordination with the FAA when iaser programs include the use
of Class 3a, 3b, and 4 lasers within navigable airspace. For range safety
purposes, airspace control would be conducted in combination with airspace
surveiliance requirements. Coordination with the U.S. Space Command is
required for all Class 3 and 4 laser systems, unless waived by the U.8. Space
Command; laser firing time coordination would be accomplished to verify that on-
orbil objects are not afiected by laser operations (Airborne Laser System
Program Office, 2001b).
Once the ground tests are completed with the Block 2004 modules in the SIL, the
meodules would be transferred Lo the aircraft for integration and subsequent
ground and flight tests. The SIL would become a ground tesi bed for the ABL.
Operations anlicipaled include 1) adding two modules of the same type/size as
the Block 2004 modules in order to help troubleshoot any conditions found in the
aircrafl, 2) trying new laser system designs and fluids, possibly deuterated
nydrogen peroxide {[D,05], an expensive but potentially more effective reactant
than hydrogen peroxide in the chemical reaction to create the HEL). D05 is
expensive and would be recycied and reused to the maximum extent possible if
used, 3) simulate a fully integrated ABL (adding beam control and battle
management and possibly a directional turret similar to the aircraft), and 4) an
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enclosed chamber io capluref/use the photons generated during the test
operations. Inside this chamber, target segments or representative missile
system parts may be fired upon to evaluate how different materials are
affected/destroyed by the high-energy laser. Additional analysis of the
construction, remodeting, and operations of this chamber would be done when
those details are known.

In addition, ABL 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
aclivilies are analyzed in the Programmatic Environmental Assessment, Theater
Missile Defense Lethality Program (U.S. Army Space and Sirategic Defense
Command, 1993).

Testing under the lethality program involves the use of simulated environmental
conditions and simulated NBC agents to determine how each material would
react to stresses expecied from a typical engagement. The simulant serves as a
substitute for live chemical, biological, and buik payloads, and it mimics the
significant qualities of the NBC agent for test purposes. No live NBC agents will
be used during flight-iest activities. Proposed simulants could include water, tri-
ethyl phosphate, tri-butyl phosphate, dialomaceous earth, and other materials.
The use of simulants is considered the best available and most praciicable
approach to obtain required data for testing BMD effectiveness.

Froposed aclivities associated with the MDA test program, include packaging of
simulants within sub-munitions, fransportation of simulants and sub-munitions,
laboratory and outdoor testing. and disposal of any wastes produced as a result
of lest activities. Handling procedures for lhe simulants would follow material
safety data sheet (MSDS) recommendations or other appropriate task-specific
guidance. Allhough polential human health effects may result from exposure to
any chemical (or simulant), these simulants are safe to use under existing,
eslabiished laboralory, range, and instaitation operating procedures. Any
hazardous materials used in testing will be handled and disposed of in
accordance with existing compliant procedures. The use of simulants and sub-
miunitions at the test bed at Edwards AFB or test ranges are not anticipated at
this time, and further environmental analysis would be conducted, as appropriale,
for the ABL 1o engage in these activities.

As an added safety precaution, target-missile flight iests may require temporary
closure of areas in the vicinity of the test range. Laser hazard control regulations
and range safety regulations are in place at the test ranges that adequately
address outdoor lasing aclivities to ensure the safety of surrounding receptors.
Range safety officials would coardinate with appropriate local authorities to
ternporarity ciose highways, sea-lanes, national monuments (i.e., White Sands
National Monument}, and air traffic routes, as required, during laser-testing
activities and missile launches. Typically, closing off an area to the public
involves radio announcements, setting up road blocks on highways, and notices
{o air and sea traffic.
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A description of the proposed flight tests at Edwards AFB (R-2508 Airspace
Complex), WSMR, and Vandenberg AFB (Western Range) are presented below,
No fiight-testing activities are proposed at Kirtland AFB.

Edwards AFB {R-2508 Airspace Complex). Up to 50 MARTI Drop (balloon
with targ=t board attached) tesis would be conducted within the R-2508 Airspace
Complex utilize by Edwards AFB during the flight test program (Figure 2.2-5).
Approximately 25 of the MARTI Drop tests would involve testing the lower-power
ARS, BILL, TILL., and SHEL systems. Approximately 25 MART! Drop tests would
involve testing the lower-power ARS, BILL, and TILL, and the high-power HEL
systems. Flights may also include on-board beam dumps to internally check the
HEL firing, as well as diagnostic checks of the inertial guidance systems by
lazing with the HEL to an inertial point above the horizon (e.q. upward at a star).
These star shots may be part of any of the HEL operations.

Up to 50 Proteus Aircraft (manned with target board attached) tests would be
conducted within the R-2508 Airspace Complex utilized by Edwards AFB. These
tests would only involve testing the lower-power ARS, BILL, TILL, and SHEL
systems.

White Sands Missile Range. Flighi-testing activilies would occur over WSMR
utilizing WSMR restricted airspace, FAA controlled airspace, and airspace
utilized by Fort Bliss. Up to 35 missile flight tests utilizing solid or liquid
propellant missiles would occur at WSMR (Figure 2.2-6). Missiles would be
launched from existing approved launch areas at WSMR. Approximately ten of
these flight fests would involve testing the lower-power ARS, BILL, TILL, and
SHEL systems. Approximately 25 flight tests would involve testing the lower-
power ARS, BILL, and TILL, and high-power HEL systems, Lasing activities
during flight tesfs at WSMR may invalve the ABL aircraft flying at a stand-off
position outside of restricted airspace and firing the lasers at targets within
WSMR restricted airspace.

Up to 50 MARTI Drop tests would be conducted at WSMR. Approximately 25 of
the MARTI Drop tests would involve iesting the lower-power ARS, BILL, TILL,
and SHEL systems. Approximately 25 MARTI Drop tests would involve tesling
the lower-power ARS, BILL, TILL, and high-power HEL systems.

Up to 50 Proteus Aircraft iests would be conducted at WSMR. These tests would
only involve testing the lower-power ARS, BILL, TILL, and SHEL systems.

Vandenberg AFB (Western Range). Up to 25 missile flight tests would occur at
the Wesiern Range utilized by Vandenberg AFB during the flighi-test program
{Figure 2.2-7), Missiles would be launched from Vandenberg AFB. The potential
launch sites include those addressed in the Final Theater Baliistic Missile Targets |
Programmatic Environmental Assessment (U.S. Air Force, 1997e) (Figure 2.2-8).
The trajectory of the target missile would be such that the first stage of the

missile and any debris from the destruction of the missite during test activities
would occur beyond 3 miles of the coastline. These flight tests would involve
testing the iower-power ARS, BILL, TILL, and high-power HEL systems. While
infrastruciure to support the launching of missile targets exists at these
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launch facilities (i.e., communication lines, electricity, water), a mobile
transporter/erector/launcher (TEL) would be brought to the launch site for the
actual launching of the target missiles,

Kirtland AFB. No flight testing of the laser sysiems is proposed at Kirtland AFB.

Exercises and Targets of Opportunity. Interwoven in with the standard flight
tests proposed, additional activities to utilize the ABL detection, tracking, and
communications capabiiity would be done. The ABL could be used to engage
other targels of opportunity. Targets of opportunity come in two forms. The first
is a simple infrared (IR) signa! given off by a moving military article (aircraft,
missile, or similar vehicle) that can be passively observed with the infrared
search and track {IRST}, and, in the case of unmanned target vehictes, the
BILL/TILL/ARS lasers. The second type is for a missile or similar vehicle that is
unmanned and the target can handle the flash of the HEL (similar 1o the MARTI
HEL activities where a simple flash is done to the target without destroying it).
The IRST, and the iower-power lasers may also be used to detect, track, and
monitor flights from other BMDS operations as opportunities became available.
During exercises, these same systems would be used to track the targets. In
addition, the HEL could flash the targets in a manner similar to the HEL MART!
tests. The aclivities creatling these targels would be covered under other
environmenial analysis conducled by the element conducting the test.

For exercises, launch and recovery activities would be at facilities capable of
handling the 747's weighl and take-off distance requirements. As these are
operaticnal facilities set up for heavy aircraft, the addition of the few takeoffs and
landings anticipated would add negligible impacts to the environment. If
chemicals are involved appropriaie personnel and equipment would be available
to support the mission needs. Areas considered include the continental United
States, Alaska, Hawaii, and the Pacific and Atlantic test ranges. These proposed
airborne testing activilies were not specifically analyzed in the 1997 FEIS;
however, they are considered to be captured within the analysis because any
impacts associated with the ABL's detection and tracking systems are well within
the limits of flight-testing activities analyzed in the document.

2.3 NO-ACTION ALTERNATIVE

Under the No-Action Alternative, ABL test activities would not be conducted as
described in Section 2.2, ABL test activities would be conductled as analyzed in
the 1997 FEIS.

2.4 ALTERNATIVES ELIMINATED FROM FURTHER CONSIDERATION

CEQ regulations require that an EiS evaluate all reasonable allernatives, briefly
discuss those alternatives eliminated from detailed analysis in the environmental
impact analysis, and provide the reasons for elimination of any alternatives

{40 CFR Part 1502.14[a]}. "Reasonable” is defined as practical or feasible from a
common sense, technical, and economic standpoint (51 FR 15618, April 25,
1986). The 1997 FEIS presented a discussion of the alternatives considered. but
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eliminated from further consideration with regard to test demonstration methods,
laser sysiem types, and test installation/range locations,

The 1997 FEIS developed a screening process o narrow the number of
aliernative localions for detailed analysis. This process was designed to identify
a number of candidate locations that could meet a threshold of operational
considerations necessary to conduct the program. The locational alternatives for
the Home Base, the Diagnostic Test Range, and the Expandead-Area Test Range
were based on the need for existing facilities and infrastructure to meet the
seiection criteria and cost considerations. Installations that did not meet any one
of the selection criteria were eliminated from consideration. The selection criteria
established in the 1997 FEIS still applies to the current ABL {est program.

The facility and infrastructure requirements for the Home Base, Diagnostic Test
Range, and Expanded-Area Test Range facilities are as follows:

Home Base

» Runway with sufficient capacity to safely take-cff and land a Boeing
747 aircraft

+ Hangar large enough to accommodate a Boeing 747 withcout a
modification requiring use of Military Construction (MILCON) funds

« Facility that could be modified for use as a Syslem Integration
Facility (SIF)

« Facility on a government installation.

Diagnostic Test Range

o Minimum of 150 km (94 miles) separation between the ABL aircraft
and target launch point within range boundaries

o Capability to launch and recover test article/debris (missiles, aircraft,
or balloons) within the confines of the range

» Positive control of airspace in the vicinity of the range
» Ability 1o give high priority to the ABL test planning and scheduling.

Expanded-Area Test Range

«  Minimum of 300 km (187 miles) separation between the ABL aircraft
and target launch point within range boundaries '

o Capability to launch muttiple missile targets from different locations
within the confines of the range

» Positive controt of the surface and airspace in the vicinity of the
range

2-26
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» Ability to give high priority to the ABL test planning and schedufing
» Reasonable proximity to the Home Base.

The Western Range was the only location that met the operational criteria for the
Expanded-Area Test Range.

241 Alternatives Considered in the 1997 FE!S but Eliminated from
Further Analysis

Demonstration Methods

Simulation and Medeling. Program requirements include the need to
demonstrate the ability to track and destroy ballistic missiles with a high-energy
laser. Because simulation and modeling as a standalone demonstration method
does not validate that capability, it had been considered, but eliminated, from
detailled anatysis.

Integrated Subscale and Compenent Tests. Performing only laboratory
subscale- and component-level tests that incorporate ABL {echnology would not
altow full-scale integration of fiight testing and would, therefore, not adequately
prove the viability of the technology. A high-power demonstration from an
airborne platform against a missile with its rocket motor still burning is the oniy
way to definitively replicate the vibration, pressure, and atmospheric and dynamic
effects associated with operation of both the low-power acquisition, tracking, and
pointing laser and the HEL beam required to destroy ballistic missiles. '

Laser Systems

Other types of lasers such as carbon dioxide, deuterium fluoride, hydrogen
fluoride, free electron, and solid-state lasers were examined for use in the ABL
Program. High-power carbon dioxide and deuterium fluoride laser technologies
are very mature; however, the beam of these lasers diverge and becomes too
large at operational ranges. Since the laser beam cannot maintain a tight focus,
sufficient energy cannot be delivered onto the target. Solid-siate and free-
electron lasers are not sufficiently mature 1o meet the high-power requirements of
the ABL Program. The hydrogen fluoride laser's wavelength causes the beam's
energy 1o be absorbed by the atmosphere, which makes it ineffective at
operational ranges. Although the wavelength of both the hydrogen fluoride and
the deuterium fluoride lasers can be altered, the technology required to do so is
nol mature enough for use in the ABL Program. Carbon dioxide, deuterium
fluoride, hydrogen flucride, freg-electron, and solid-state [asers have been
considered but eliminated from detailed analysis.

Location Alternatives

Home Base. The acceptable characteristics for both the runway and hangar are
driven by the ability to accommodate a Boeing 747. The following criteria was
chosen for a runway: a minimum length of 10,000 feet, a minimum width of

150 feet, and an adequate weight-bearing capacity for the Boeing 747 aircraft.
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The minimum requirements for the hangar were a door width of 205 feet, height
of 45 feet, and an overall length of 180 fest.

Performance of ground-test activities at the Home Base dictates the use of an
SIF. The Home Base SIF is a facility capabie of providing sufficient space
{approximately 20,000 square feet situated near the hangar) for component-level
tesis, integrated subsystem tesis, and data reduction and analysis.

All Department of Defense (DOD) instaliations in the continental Uniied States
were examined in the site-selection process for the Home Base. Installations
without runways were eliminated. Those installations having the required runway
length, width, and load-bearing capacity were evaluated o determine the hangar
dimensions and SIF capabitities. Installations without sufficiently large hangars
were eliminated from further consideration.

Table 2.4-1 lists the installations that met both the runway and hangar criteria for
Home Base and justification for further evaiuation or for elimination from further
evaluation. Only two installations (Edwards AFB and Kirtland AFB) have facilities
that meet all of the ¢rileria and are available for use by the ABL Program.
Therefore, the other DOD instaflations were eliminated from further consideration
as the Home Base.

Table 2.4-1. Installations with Adequate Runway and Hangar for the Home Base

Runway Runway
Length width No. of Adequate Adequate
Installation State (feet) {feet) Available Hangars SIF
Dyess AFB X 13,500 300 2 None
Edwards AFB CA 14,994 300 4 Yes
Eglin AFB® FL 10,000 300 0 NA
Fairchild AFB®! WA 13,901 300 1 None
Griffiss AFB® NY 11,820 300 2 BRAC
Kirtiand AFB NM 13,775 300 1 Yes
Little Rock AFB AR 12,000 200 1 None
March AFB CA 13,300 300 1 None
McChord AFB WA 10,100 150 4 None
McClelian AFB™ CA 10,600 200 0 NA
McGuire AFB NJ 10,001 200 2 None
Miramar NAS® CA 12,000 200 0 NA
Offutt AFB NE 11,700 300 1 None
Robins AFB® GA 12,000 300 0 NA
Tinker AFB® OK 11,100 200 0 NA
Travis AFB® CA 11,002 300 0 NA
“Vandenberg AFB™ CA 15,000 200 0 NA

Notes: {a) Eliminated from consideration because of existing mission commitment
(p) Eliminated from consideration because of targeting for closure by BRAC

AFB
BRAC
NA
NAS
SIF

Air Force Base

Base Realignment ang Closure Commission
not applicable

Naval Air Station

System Integration Facility

oo
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2.5

Test Ranges. Tesi ranges were evaluated on the basis of the ABL Phase
requirements. Test ranges that met the operational requirements were further
evaluated considering weather, existing instrumentation, and geographic
location. Of the test ranges thai met the operations requirements, Poker Flat
Research Range, Alaska, was eliminated because of extreme weather conditions
and remote-operating costs. The Pacific Missile Range Facility, Kauai, Hawaii,
and Wallops Right Facility, Virginia, were eliminated because they tacked land-
based instrumentation sites, which is a requirement for monitoring flight-test
activities. The Eastern Test Range and Eglin AFB Test Range were considered
but not carried forward because a Home Base location in the southeastern
United States was nol identified using the site-selection process.

No other alternatives were considered for this SEIS. This SEIS addresses the
Proposed Action and No-Action Alternative only.

CUMULATIVE ACTIONS AND IMPACTS

Cumulative impacts result from "the incremental impact of actions when added to
other pasl, present, and reasonabie foreseeable future actions regardless of
what agency underiakes such other actions. Cumulative impacis can result from
individually minor but collectively significant actions taking place over a period of
time” (Council an Environmental Quality, 1978).

Other actions within the region were evaluated to determine whether cumulative
environmental impacts could result from implementation of the Proposed Action
or No-Action Alternative, in conjunction with oiher past, present, or reasonably
foreseeable future actions. Due to the nature of test activities at WEMR and the
Waestern Range, other missile test and rocket launch activities within these
ranges to support other military and commercial (e.g., satellite launches)
functions would be occurring. These missile lests and rocket launches have
been evaluated in EAs and EISs that limit the number of faunches and are
carefully scheduled/coordinated to prevent cumulative impacis of test launch
actions.

The ABL program is one of the elements of the MDA's BMDS, which is inlended
to provide an effective defense for the United States, its deployed forces, and its
allies from {imited missile attack during all segments of an attacking missile’s
flight. The BMDS involves separate elements {o provide & defense during all
three segments of missile flight. Missile flight segments include the boost
segmeni, the midcourse segment, and the terminal segment. Each BMDS
element is designed 1o work independently {0 provide a significant miitary
defense.

The ABL element of this ballistic missiie defense syslem is being developed to
provide an effective defense to ballistic missile threats during the boost segment
of an attacking missile's flight. The GMD element is being developed o provide
an effective defense to baltistic missile threats during the midcourse segment of
an attacking missile’s fiight. The ABL and GMD elements of missile defense
have each proposed test activities at Vandenberg AFB and could result in a
cumulative effect if test activities conflict. However, the ABL and GMD elements
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2.6

are independenti of each other and would each meaningfully advance the BMDS
even if either of the elements did not go forward.

A future action that could occur in association with the proposed ABL test
program is the use of strategic targets (i.e., intercontinental baliistic missiles
[I{CBMs]) to test the ABL laser sysiems; however, this action has not yet been
fully defined. The specific activities associated with using ICBMs as targets has
not been determined such as:

= Assessment of whether the use of ICBMs as targets is a viable .
option

»  Whether or not ICBMs are available for ABL test activities
» The number of ICBMs launches that would be conducted

« The specific launch locations for ballistic missile targets. Four
possible launch sites have been identified including: Vandenberg
AFB, California; Kodiak Launch Camplex, Alaska; Pacific Missile
Test.Facility, Hawaii; and Cape Canaveral Air Station, Florida.

«  Whether the ICBM launches would be from tand, sea (from a
submarine), or air {frorn an aircraft), or a combination of these launch
options.

« The selection criteria for determining potential launch sites and
launch options.

« The specific ABL systems to be tested on the ICBM targets.

Because the specific activities to occur during ICBM launches and associated
ABL test activities have not yet been established, a detailed environmental
evaluation of the potential impacts is not possible. Once more information is
available regarding ICBM launches and the associated ABL test activities,
additional evaluation of this action would be made in separate environmental
documeniation. :

COMPARISON OF ENVIRONMENTAL IMPACTS

A summary comparison of the potentiat environmental impacts, along with
possible mitigationt measures, on each biophysicatl resource (e.g., hazardous
materialsfhazardous waste management, air guality, biological resources),
affected by the Proposed Action and No-Action Alternative is presented in

Table 2.6-1. The information presenied is based upon the environmental
consequence analysis presented in Chapier 3.0 of this SEIS. The assessment of
potential impacts s based on the guidelines from the CEQ (40 CFR Part
1508.27).

2-30
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Table 2.6-1. Summary of Environmental Impacts and Suggested Mitigations from the Proposed
Action and No-Action Alternative

Page 1 of 2

Resource Category

Existing Condilions

Proposed Aclion

No-Action Alternative

Airspace

Conditions:
Regional airspace restrictions
due io mission activities

Impacts:

Regional airspace restrictions
continue due io ABL testing
activities

Mitigation:

FAA fiight level restrictions to
ensure non-participating aircraft
are clear of the test area.
Relocation of ground test
aclivities at Holloman AFRB if
runway closure causes mission
impacts

impacts:

Regional airspace restrictions
continue due to ongoing
mission activities

Mitigation:

None required

Hazardous Materials
and Hazardous Waste
Management

Conditions;

Materials used for mission
activilies managed in
compliance with applicable
regulations

Wastes generated by mission
activities managed in
accordance with applicable
regulations

Impacts:

Hazardous materials used in
support of ABL testing aclivities.
Small quantities of hazardous
wasie generated frorn ABL
lesting activities.

Mitigation:

Compliance with applicable
regulations and managemeant
plans would preclude the need
for mitigation measures

Impacts:

No addilionat hazardous
materials used and no
hazardous waste generaled
over thal addressed in the
1897 FEIS

Mitigation:
None required

Health and Safety

Conditions:

Use of ranges in accordance
with applicable regulations.
Implementation of appropriate
measures 1o ensure a safe
test environment for humans
and naiural resources

Impacts:

ABL testing activities inveiving
ground-eve! and aliitude lasing.

Mitigation:

Perfermance of ABL testing
aclivilies in accordance with
applicable regulations and
implementation of appropriate
safety measures would
preclude the need for mitigation
measures

Impacts:

Range safety measures
continue due to ongoing
mission aclivities

Mitigation:
None required

Air Quality

Conditions:
Adir poilutant emissions

generated from mission
activities

Impacts:

Shori-term, minor increase in
poliutant emissions due to ABL
testing activities at Edwards
AFB, Kirtand AFB,
Vandenberg AFB, and
WSMR/Holloman AFB.
Increased emissions during
ABL testing activities would not
delay regional progress toward
attainment of any standard.
Mitigation:

None required

Impacts:

No increase in pollutant
emissions over that
addressed in the 1897 FEIS

Mitigation:
None required

ABL Final SEIS
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Table 2.6-1. Summary of Environmental Impacts and Suggested Mitigations from the Proposed
Action and No-Action Alternative

Page 2 of 2

Resource Category

Existing Conditions

Proposed Action

Na-Action Alternative

+ NMoise Conditions: impacts: * Impacts:
No residential areas exposed No residential areas exposed No impact
1o DNL 65 dB or greater due to DNL 65 dB or greater due 1o
to mission acfivities ABL test activities
Mitigation: + Miligation:
None required None required
+ Biological Resources | Conditions: Impacts: + Impacts:
No additional greund - Potential impact to biological No impact
disturbance resources given the nature of
flight-test aclivities and target
debris impacis.
Mitigation: + Mitigation:

- ABL. lest activities would

adhere to formal guidance and
regulations that exist to protect
and preserve biological
resources. Debris recovery
would be conducted in
accordance with existing SOPs
to minimize and prevent

None required

impacts.

» Cultural Resources Conditions: Impacts: = Impacts:
No additional ground Potenttal impacts 1o cultural No impact
disturbance resources sites given the

nature of flight-testing activities
and target debris impacts.
Mitigation: + Miligation:

ABL test activities would
adhere to formal guidance and
regulations that exist to protect
and preserve cuitural
resources. Debris recovery
would be conducted in
accordance with existing SOPs
{0 minimize and prevent
impacts.

Nane reguired

» Socipeconomics

Conditions:

Impacts:

Increase of approximately 750
personne! at Edwards AFB to
support ABL mission. Shon-
term increase of up to 50
program-related temporary
personnel during ABL testing
activities

Minimal impacls on coastal
recreational activities and
commercial and recreational
fishing

Mitigation:

None required.

Impacts:
No increase in personnel

Mitigation:
Nane required

ABL = Airborne Laser

db = decibel

DNL = day-night average sound level

FAA = Federal Aviation Administration

SOP = Standard Cperating Procedure
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2.7 PREFERRED ALTERNATIVE

The Proposed Action is the preferred alternative: Edwards AFB has been
selected as the Home Base and will be the primary location for ground-testing
activities; White Sands Missile Range has been selected as the Diagnostic Test

Range, and the Western Range has been selected as the Expanded-Area Test
Range.
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CHAPTER 3
AFFECTED ENVIRONMENT AND
ENVIRONMENTAL CONSEQUENCES



The affected airspace use environment in the Edwards AFB airspace ROl is
described below in terms of its principal attributes, namely: controlied and
uncontrolled airspace; SUA; MTRs; en route airways and jet routes, airports, and
airfields; and ATC.

Five of the MOAs (Bishop, Isabella, Owens, Panamint, and Saline) lie below the
R-2508 Restricted Area, and extend from 200 feet AGL up to but not including
FL 180. The other five MOAs surrounding the Restricted Areas include the
Porterville and Bakersfield MCAs on the western side, Buckhorn MCA on the
south end and Barstow MOA on the southeast side, and Shoshone MOA on the
east side of the complex. These MOAs extend from 200 feet AGL up to but not
including FL 180 {see Table 3.1-1). Portions of the four main MOAs (Isabella,
Owens, Saline, and Panamint) are situated over Sequoia/Kings Canyon National
Parks, John Muir and Domeland Wilderness Areas, and Death Valley National
Park, where the lower limit of the MOA is 3,000 feet AGL. MCAs do not include
the airspace below 1,500 feet AGL within 3 miles of any charted airport, except
Mojave Airport Class D airspace (Joint Policy and Planning Board, 1997).

Associated with and lying above the Isabella, Owens, Panamint, and Saline
MOAs are ATCAAs, which are used to fill the airspace gap between the top of the
MOAs (FL 180) and the base of the R-2508 Restricted Area (FL 200). When the
R-2508 Restricted Area is not activated, the ATCAAs may extend upward to FL
600. ATCAAs are also situated above the peripheral Bakersfield, Barstow,
Buckhorn, Porterville, and Shoshone MOAs, which are outside the lateral
boundaries of R-2508, o afford additional areas up to FL 600 for segregation of
military operations from IFR traffic. Deep Springs ATCAA, extending from FL 240
to FL 600 at the northern tip of the complex, does not have an underlying MOA,;
and the Bishop MOA (also at the north end of the complex) does not have an
overlying ATCAA (see Figure 3.1-3).

There are no Prohibited or Alert SUA areas in the ROl (National Ocean Service,
2001).

Military Training Routes. The R-2508 Airspace Complex contains, and is
surrounded by, an extensive network of IFR, VFR, and one Slow Route MTR
{Figure 3.1-4). All routes are designated as {military authority assumes
respansibility for separation of aircraft [MARSA]} cperations established by
coordinated scheduling. The route’s width is 5.5 km (3 nm) either side of
centerline. The routes, originating at Edwards AFB and Naval Air Station (NAS)
Lemoore, are authorized for terrain-following operations along their entire route.
Hours of operation are normally daylight hours; other hours are by Notice to
Airmen (NOTAM]), except for VR 1206 and VR 1293, which have continuous
hours of operation (National Imagery and Mapping Agency, 2001).

En Route Airways and Jet Routes. There are several en route low-altitude (up
to but not including 18,000 feet above MSL) airways that enter or transect the
airspace ROI. They include the V12, V12-210, V394, V587, V21-283, and V8-210
airways just to the southeast; the V-12 airway to the south; the V197, V137, and
V165-459 airways to the southwest; the V459 and V165 airways running down the
west side of the complex; and the V105-135 airway down the east side of the
R-2508 Airspace Camplex (see Figure 3.1-4).
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Several high-altitude jet routes cross the ROl above 18,000 feet above MSL: the
J8-100-146 and J6 jet routes to the south; the J6-65, J50, and J5-50-65 jet routes
to the west; and the J92 and J86 jet routes to the east of the R-2508 Complex.
One jet route, J110, actually crosses the north part of the R-2508 Airspace
Complex.

In addition to the IFR high-altitude jet routes and low-altitude airways used by
commercial aircraft, general aviation aircraft fly unrestricted in accordance with
VFR within the R-2508 Arrspace Complex MOAs below FL 180 (see Figure
3.1-4).

As an alternative to aircraft flying above 29,000 feet following the published,
preferred IFR routes (shown in Figure 3.1-4), the FAA is gradually permitting
aircraft to select their own routes as alternatives, This "Free Flight” program is an
innovative concept designed to enhance the safety and efficiency of the Nationa!
Airspace System. The concept moves the National Airspace System from a
centralized command-and-control system between pilots and air traffic
controllers, to a distributed system that allows pilots, whenever practical, to
choose their own route and file a flight plan that follows the most efficient and
economical route (Federal Aviation Administration, 1998).

Free Flight is already underway, and the plan for full implementation will occur as
procedures are modified, and technologies become available and are acquired by
users and service providers. This incremental approach balances the needs of
the aviation community and the expecled resources of both the FAA and the
users. Advanced satellite voice and data communications are being used to
provide faster and more reliable transmission to enable reductions in vertical,
lateral, and longitudinal separation, more direct flights and tracks, and faster
altitude clearances {Federal Aviation Administration, 1998).

Airports/Airfields. In addition to Edwards AFB and NAWS China Lake, there
are a number of airports in the airspace ROI. Some airports within the airspace
ROl include Independence, Lone Pine, Kern Valley, Trona, Tehachapi Municipal,
California City Municipal, Mojave, and Rosamond airports underneath the R-2508
Airspace Complex, as well as a number of private airfields/airstrips. Some
airports just outside the R-2508 Airspace Complex include Palmdale, Apple
Valley, and Barstow-Daggett to the south and southeast; and Bakersfield, Delano,
and Porterville to the west (see Figure 3.1-3).

Air Traffic Control. The majority of the airspace RCI lies within the Los Angeles
ARTCC boundaries; the far northwest portion of the RO is within the Oakland
ARTCC (National Aercnautics Charting Office, 2001¢). The cantrolling agency
for the Restricted Area and MOAs within the R-2508 Airspace Complex is the
High Desert Terminal Radar Approach Control (TRACON), an FAA ATC Facitity.
During the published hours of use (see Table 3.1-1), the using agency is
responsible for controlling all military activity within the SUA, and determining that
its perimeters are not violated. When scheduled to be inactive, the using agency
releases the airspace back to the controlling agency (High Desert TRACON),
and, in effect, the airspace is no longer restricted. If no activity is scheduied
during some of the published hours of use, the using agency releases the
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airspace to the controlling agency for nonmilitary operations during that period of
inactivity (lllman, 1993).

in the Class A (positive control areas) airspace from 18,000 to 60,000 feet
surrounding the R-2508 Airspace Complex, all operations are conducted under
IFR procedures, and are subject to ATC clearances and instructions. Aircraft
separation and safety advisories are provided by ATC, the Los Angeles or
Qakland ARTCC. In the Class E {general controlled airspace) airspace below
18,000 feet, operations may either be under IFR or VFR: separation service is
provided to aircraft operating under IFR only and, to the extent practicable, traffic
advisories to aircraft operating under VFR by the Los Angeles or Oakland
ARTCC.

3.1.2.2 Environmental Consequences
Proposed Action

Ground-Testing Activities. None of the activities associated with proposed
ground-testing activities of the ABL system at Edwards AFB (involving the testing
of laser components on the ground before or after they are integrated into the
aircraft) would have airspace use impacts. Kilowatt-class ground tests involving
free space lasing against a rotoplane or billboard target at the C-6 site would
require establishing a controlled firing area {CFA) within the Buckhorn MOA. This
CFA would be activated by a NOTAM and pertinent infermation would be placed
on the Edward’'s Automated Terminal Information System. Because lasing
activities would be suspended immediately when ground observers with
binoculars scanning the sky near the target location indicate an aircraft might be
approaching the area, there would be no impacts to controlled or uncontrolied
airspace, SUA, MTRs, en route airways and jet routes, other airfields and
airports, or ATC in the airspace use ROIl. There would be no need to chart the
CFA since they do not cause a nonparticipating aircraft to change its flightpath.
Similarly, since none of these activities would restrict a clear view of runways,
helipads, taxiways, or traffic patterns from any airport traffic control tower,
decrease airpori capacity or efficiency, or affect future VFR or iFR traffic, they
also would not constitute an obstruction to air navigation.

Flight-Testing Activities

Controlled and Uncontrolled Airspace. No new SUA proposal, or any
modification to the existing SUA, would be necessary or contemplated to
accommodate the flight-testing activities at Edwards AFB (R-2508 Airspace
Complex). Consequently, there would be no reduction in the amount of controlled
and uncontrolled navigable airspace in the ROI and, therefore, no impacts to the
controlled and uncontrolied airspace in the ROl are expected.

Special Use Airspace. Use of the R-2508 Airspace Complex for the proposed
flight-testing activities would not have an adverse impact on activities conducted
within the complex. The restricted areas, MOAs, and associated ATCAA’s using
agency has a scheduling office that is responsible for establishing a real-time
activity schedule for the parts of the R-2508 Airspace Complex that would be
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utitized and forwarded, along with any subsequent changes, to the controlling
High-Desert TRACON (Joshua). In addition, the flight tests represent precisely
the type of activities for which Restricted Area SUA was created in the early
1960s: namely, to accommodate national security and necessary military
activities, and to confine or segregate activities considered to be hazardous to
nonparticipating aircraft,

MOAs are joint use airspace, as VFR aircraft are not denied access, and that IFR
aircraft may be routed through the airspace when approved separation can be
provided from activities in the MOAs. Procedures for use of the MOA airspace by
nonparticipating IFR traffic are set forth in letters of agreement executed between
the controlling and using agencies.

Because ABL flight-test activities would occur above 35,000 feet, no effect to
airspace over national parks and wilderness areas is anticipated. In addition, no
new demands would be placed on existing SUA that could not be accommodated
by airspace schedulers, and the Proposed Action would not require the
assignment of new SUA, or require the modification of existing SUA. Therefore,
no impacis to SUA are expected.

Military Training Routes. No change to an existing or planned MTR or slow
route wouid be required as a result of implementation of the Proposed Action;
therefere, no impacts to MTRs are expected.

En Route Airways and Jet Routes. Since proposed flight-testing activities
would be contained within the existing SUA, there would be no impact to the
ROI's en route airways and jet routes that, with one exception, skirt the
boundaries of the R-2508 Complex. Consequently, no change to an existing or
planned IFR minimum flight altitude, a published or special instrument procedure,
or an IFR departure procedure would be required, and no change to a VFR
operation from a regular flight course or altitude would be required as a result of
implementation of the Proposed Action. However, the J110 jet route (see Figure
3.3-3), which transects R-2508 in the northern half of the airspace RO, is

normally unavailable from sunrise to sunset, Monday through Friday; therefore,
the ABL flight-testing activities in the R-2508 Airspace Complex would not cause
a change in its availability.

Airports and Airfields. Implementation of the Proposed Action would not restrict
access to, or affect the use of, any airfield or airport available for public use, and
would not affect airfield/airport arrival and departure traffic flows. Therefore, no
impact to the ROI's airports and airfields is expected.

Mitigation Measures. No impacts have been identified; therefore, no mitigation
measures would be required.

Cumulative Impacts. No other projects in the airspace ROI have been identified
that would have the potential for incremental, additive cumulative impacts to
controlled or uncontrolled airspace, SUA, MTRs, en route airways and jet routes,
airfields and airports, or ATC.
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No-Action Alternative

Controlled/Uncontrolied Airspace. Ongoing aciivities at Edwards AFB (R-2508
Airspace Complex) wouid continue to utilize the existing SUA. Ng new special
use airspace proposal, or any modification to the existing SUA, is proposed to
accommodate continuing mission activities, Therefore, no impacts to the
controlled/uncontrolled airspace in the RO! are anticipated.

Special Use Airspace. The ongoing activities at Edwards AFB would continue {o
utilize the existing SUA. Although the nature and intensity of utilization varies
over time and by individual SUA area, the continuing mission activities represent
precisely the kinds of activities that the special use airspace was created for.
Restricted Areas contain airspace within which the flight of aircraft, while not
wholly prohibited, is subject to restrictions. Activities within these areas must be
confined because of their nature or limitations imposed upon aircraft operations
that are not part of these activities, or both. As such, the continuing mission
activities do not represent an adverse impact to SUA, and do not conflict with any
airspace use plans, policies, or controls.

En Route Airways and Jet Routes. Ongoing activities at Edwards AFB would
continue to utilize, and be confined to, the existing SUA. Use of the existing en
route airways and jet routes by IFR fraffic comes under the control of the Los
Angeles ARTCC, and, therefore, no adverse impacts to the ROl's airways and jet
routes are expecled.

in terms of poteniial airspace use impacts to en route airways and jet routes, the
continuing mission activities would be in compliance with DOD Directive 4540.1,
Use of Airspace by U.S. Military Aircraft and Firings Over the High Seas, which
specifies procedures for conducting aircraft operations and missile/projectile
firing, namely the missile/projectile “firing areas shall be selected so that
trajectories are clear of established oceanic air routes ot areas of known surface
or air activity” {Department of Defense, 1981). In addition, before conducting an
operation that is hazardous to nonparticipating aircraft, NOTAMs would be sent in
accordance with the conditions of the directive specified in Office of the Chief
Naval Operations Instruction (OPNAVINST) 3721.208, DOD NOTAM System.

As noted above, mission activities would continue to utilize the existing SUA, and
would not require & change to an existing or planned IFR minimum flight altitude,
a published or special instrument procedure, or an IFR departure procedure; or
require a VFR operation to change from a regular flight course or altitude.
Therefore, no impacts to the surrounding low-altitude airways and/or high-aititude
jet routes are expected.

Airports and Airfields. Ongoing aclivities at Edwards AFB would continue to
utilize the existing SUA and would not restrict access to or affect the use of the
existing aifields and airperts. Operations at Edwards AFB, the R-2508 Airspace
Complex, and the many private airfields/airstrips in the ROl would continue as
under current conditions. The existing airfield/airport arrival and departure traffic
flows would not be affected by the No-Action Alternative, and access to
airports/airiields would not be affected. Therefore, no impacts are expected.
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Mitigation Measures. The well-defined SUA dimensions and scheduled times of
use on aeronautical charts, as well as the positive ATC, would eliminate the need
for mitigation measures.

3.1.3 Hazardous Materials and Hazardous Waste Management

Hazardous materials management activities at Air Force installations are
governed by specific environmental regulations. For the purpose of the following
discussion, the term hazardous materials or hazardous waste refers to those
substances defined as hazardous by the Comprehensive Envirenmental
Response, Compensation, and Liability Act (CERCLA), 42 U.S.C. Section 9601 et
seq., as amended. In general, this includes substances that, because of their
quantity, concentration, or physical, chemical, or infectious characteristics, may
present substantial danger o the public health, welfare, or the environment when
released. Hazardous wasle is further defined in 40 CFR 261.3 as any solid waste
that possesses any of the hazardous characteristics of EP toxicity, ignitability,
corrosivity, or reaclivity, or is listed as a hazardous waste in Subpart D of 40 CFR
Part 261. Transportation of hazardous materials is regulated by the U.S,
Department of Transportation (DOT) regulations within 49 CFR.

3.1.3.1 Affected Environment.

AFFTC Instruction 32-19, Hazardous Material Management, and AFFTC
32-7042, Edwards AFB Hazardous Waste Management Plan, ensure compliance
with applicable federal, state, local regulations, and Air Force directives related to
hazardous materials management.

Base Supply operates on the Hazardous Material Pharmacy concept, which
allows base tenants to obtain hazardous materials from assigned distribution
centers. The hazardous material pharmacy works with users to identify the exact
guantity required, and any appropriate material substitutes. Unopened containers
of materials are returned to the Pharmacy for subsequent use. Leftover portions
are disposed of in accordance with Edwards AFB Hazardous Waste Management
Plan. The Depct Maintenance Hazardous Material Management System

" database stores information concerning the issue and use of hazardous
materials. All users of hazardous materials, including contractors, are required to
maintain strict inventories of all hazardous materials, reduce large-guantity bench
stocks, and use less hazardous or nonhazardous materials in place of those
currently used when possible (U.S. Air Force, 1997a).

A wide variety of hazardous waste is generated at Edwards AFB in connection
with flightline, base support, research and development laboratories, and various
industrial operations. Hazardous waste generated at Edwards AFB is collected
by generators at Initial Accumulation Points. The waste is stored in approved
containers, labeled in accordance with state requirements, and managed by
trained personnel following procedures detailed in the Edwards AFB Hazardous
Waste Management Plan. These materials are either picked up by the
Environmental Management Office or are delivered to Accumulation Sites.
Within 90 days, the materials are turned over to the Conforming Storage Facility
for off-base disposal, which must be accomplished within 1 year from the
accumulation start date (U.S. Air Force, 1997a).
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Preparedness and spill prevention actions are accomplished in advance to
ensure that an accidental fire, explosion, or unplanned release of hazardous
material is prevented, if possible, or mitigated and properly cleaned up. Spill
prevention, control, and countermeasure procedures, methods, and equipment
have been develcped and implemented for the ABL System Program Office
(SPO) in coordination and compliance with Edwards AFB hazardous
material/waste storage and transfer areas.

3.1.3.2 Environmental Consequences

Ground-Testing Activities. Materials used in the BILL, TILL, SHEL, and ARS
laser systems include:

» Deuterium oxide (D,0} (i.e., heavy water)
& He

s N

L 002

~ Water.

Materials used in support of laser system ground activities (i.e., AGE) include:

» Jet propulsion fuel (JP-8)
» Ois
» Lubricants.

The BILL laser system uses water as a coolant, thus producing no hazardous
waste during the lasing process. The TILL laser system uses D;O as a coolant.
D.0 is water that contains a significantly higher proportion of deuterium atoms to
ordinary hydrogen atoms (heavy water). In this case, D,O has many of the same
properties as water, is a stable isotope, and does not have a regulated maximum
contaminant level (MCL) established by the U.5. EPA. The laser coolants
operate within a closed-loop system, and are only replaced during general
maintenance reguirements. The ARS is a CO; |laser that utilizes Refrigerant 404
in its cooling system. The CO; laser uses several inert gases such as He and N,
for increased operating efficiency, and CQO,as the prominent lasing medium.
None of these inert gases is hazardous; however, they are asphyxiants, and can
displace oxygen resulting in an oxygen-deficient atmaosphere. Use of
compressed gases would comply with 28 CFR Part 1910.101, Compressed
Gases (General Requirements); in the event that liquid oxygen/nitrogen facilities
are required, use of these materials would comply with AFQSH Standard 91-67,
Liquid Nitrogen and Oxygen Safety.

The IMF at Edwards AFB would be used to store, handle, and mix chemicals for
the laser. This conforming and compatible storage area is situated in a remote
area approximately 1.2 miles from Building 151. Siandard Operating Procedures
would be developed for storage, mixing, fransportation, use, and disposal of all
chemicals to ensure maximum safety to human health and the environment.
Fluid Transfer Assembly carts would be used to temporarily store and transport
hazardous chemicals. The ABL program would be required to coordinate
volumes stored znd/or used at any time with the AFFTC/EMC and be responsible
for all recordkeeping and compliance reporting of volumes used. Storage and
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handling areas would consist of concrete pads with associated tanks, piping,
valves, relief devices, and related storage and transfer equipment to provide
chemical compounds to the required faciiities and equipment. The chemical
compounds, delivery method, and quantities stored are provided in Table 3.1-2.

COIL chemicals include chlorine (Cl.), iodine (1), and hydrogen peroxide {H;0;).
Effluents from the operation of the HEL are managed by use of chemical
scrubbers and chemical reactions that produce non-toxic by-products.
Deuterated hydrogen peroxide (D,0;) may be used in place of H;O, in BHP as it
is expected to be more effective in generating the laser light; however, due to its
expense, it would be recycled to the greatest extent possible. Any hazardous
waste generated during the ABL Program would be stored at an approved 90-day
accumulation point, which is authorized by Environmental Management
(AFFTC/EMC), and disposed of in accordance with AFFTC 32-7042. Estimated
quantities of waste generated during ABL ground and flight tests are provided in
Table 3.1-3. These quantities include the continued operations of the SIL and
test cell to support laser module upgrade testing, as well as testing of new optics
and control mechanisms.

An extensive evaluation of the COIL chemicals and the reporting limits based on
an accidental release was presented in the Environmental Assessment [EA] for
Ground Operations and Testing in Support of the Airborne Laser Program at
Edwards AFB (U.S. Air Force, 2001a). The EA cencluded that appropriate
measures are in place o preven! adverse impacts.

AGE used to support the ground portion of flight-testing activities would be
powered using existing stores JP-8; therefore, no additional JP-8 storage capacity
would be required.

For exercises at other locations where the ABL aircraft flies with chemicals
loaded from Edwards AFB or the exercise location, the operating tacility
supporting the exercise would have appropriate personnel and equipment
available to support the ABL mission needs. Chemical disposal, if needed, would

be under the operating facility's standard operating procedures for hazardous
waste.

Flight-Testing Activities. Because the Proteus aircraft is operated by BAE
Systems situated at Mojave Airport, fuel for the Proteus aircraft would be obtained
from Mojave Airpert fuel supplies; therefore, no additional fuel storage capacity
would be required to meet the demand. In the event of an emergency or
operational need during flight and the aircraft must release liquids used by the
ABL,; it would do this at 15,000 feet or higher. Chemical dispersion moedeling has
shown that such a release would not reach the ground. An extensive evaluation
of the release of ABL chemicais in the upper atmosphere is presented in Section
3.7 of the Final Environmental Impact Statement fer the Program Definition and
Risk Reduction Phase of the Airborne Laser Program (U.S. Air Force, 1997a).
Flight-testing activities would occur over WSMR in New Mexico, the R-2508
Airspace Complex over southern and central California, and the Western Range
over the Pacific Ocean off the coast of California (see Sections 3.1.2, 3.3.2, and
3.4.2, Airspace).
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Table 3.1-2. Estimated Storage Requirements for Bulk Chemicals at Edwards AFB

Locations

) ) SiL or
Chemical Compound Delivery Method Storage Quantities | Ajrcraft |GPRA| IMF
Ammonia (Anhydrous) Liquid DOT <2,0600 pound Cylinders 2,000 to 4,000 b X X
Chlorine Liquid DOT 2,000 pound Cylinders 1,000 to 2,000 Ib X X
Hydrogen Peroxide (50 percent concentrate) Liquid ISO Tanker, Class 1 Tank 8,000 gal. X
Hydrogen Peroxide (70 percent concentrate) Liquid ISO Tanker, Class 1 Tank 1,000 to 4,000 gal. X X
lodine Solid (crystalline) 5 kg Packages 65 - 100 b X X
Basic Hydrogen Peroxide (BHP) Liquid (SIL/IMF transfer with BHP cart) |1,200 gal. X X
Lithiurn Hydroxide (Monohydrate) ?gifsgpowderew crystalline 2,200 . 1y 4160 . 6,600 Ib X
Sodium Hydroxide {50 percent concentrate) Liquid (IBC/Totes, 300 gal.) 900-1,200 gal. X
Potassiurm Hydroxide (50 percent concentrate) Liquid (IBC/Totes, 300 gal.) 900-1,200 gal. X
Sulfuric Acid (93% conc.-IMF Aspirator Fluid) Liquid (Drop-Shipped 55 gal drums) 660 gal. X
Phosphoric Acid (2 Mol. [20 percent] TMS/NH3 Scrubber) [Liquid (Delivered ISO-DOT tankers) 8,500 gal. X
Sulfuric Acid (25 percent concentrate, TRICS-A Scrubber) [Liquid (Delivered 1SO-DOT tankers) 2,900 gal,
Sodium Hydroxide (20 percent concentrate, TRICS-C - .
Scrubber) Liquid (Delivered ISO-DOT tanker) 1,700 gal. X
Sodijum Hydroxide (10 percent concentrate, GPRA CI2 & [2 Liquid (Delivered 1SO-DOT tanker) 3,360 gal. X
Scrubber)
Liquid Nitrogen Liquid (Drop-Shipped ISO-DOT tankers) 3,500-6,000 gal. X
Liquid Carbon Dioxide Liquid {Drop-Shipped I1SO-DOT tankers) 34 tons X
Helium Gas (Drop-Shipped ISO-DOT tankers) 11,900-3,000 Ib X
DOT = Department of Transportation
GPRA = Ground Pressure Recovery Assembly
1BC = Intermediate Bulk Container
iMF = Integrated Maintenance Facility
150 = International Standards Crganization
Sib = Systems Integration Laboratory
TMS = Thermal Management System
TRICS-A = Transportable Integrated Chemical Scrubber — Ammonia
TRICS-C = Transportable Integrated Chemical Scrubber — Chlorine
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Table 3.1-3. Estimated Annual Quantities of Wastes to be Disposed at Edwards AFB

(Page 1 of 2)

Wastle Type

Estimated Volume

Notes

Spent GPRA Ammuania Scrubber Solution

68,000-170,000
gallons

Ammonia vapor is scrubbed in a phasphoric acid solution. When the solution
is spent, an aqueous 20 percent di-ammonium hydrogen phosphate solution
with an estimated pH of 6 to 8 would require removal and disposal.
Approximately 8,500 gallons would be generated from each change-out.
There would be 8 to 20 scrubber change-outs per year. This solution could
potentially be a non-hazardous wasle.

Spent TRICS Ammonia Scrubber Solution

8,700-17,400
gallons

Ammonia vapar is scrubbed in a 25 percent sulfuric acid solution. When the
solution is spent, ammonium sulphate with an estimated pH of 2 would
require removal and disposal. Approximately 2,900 gallons would be
generated from each change-out. There would be three to six change-outs
per year.

lodine Solids

20 gallons

Composed of iodine solids with possible inert material. One change-out of
the iodine system is anticipated for each of the Block 2004, 2006, and 2008
operations.

Caustic Solids

55 gallons

Composed of gloves, personnel protective equipment, rags, absorbent pads,
glassware and other inert solids contaminated with potassium, sodium and
lithium hydroxide. The estimated pH of these materials if an equal weight
amount of water were added is between 8 and 14.

Rags with Qils, Solvents, and Cleaners

55 gations

Non-recyclable wiping rags, “pig pads” and other inert sofids with oils,
solvents such as ethanol and isopropanol and other cleaners.

Used Qil

55 g