
REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate of any other aspect of this 
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports. 1215 Jefferson 
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project 10704-0188], Washington, DC 20503. 

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 
5 June 1998 

3. REPORT TYPE AND DATES COVERED 
Master's Thesis 

4. TITLE AND SUBTITLE 
FEASIBILITY EVALUATION OF EMPLOYING A SEA-BASED ADJUNCT TO 
THE UNITED STATES' NATIONAL MISSILE DEFENSE STRATEGY 

6. AUTHOR(S) 

LCDR Jon C. Kreitz, USN 

5. FUNDING NUMBERS 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

U.S. Army Command and General Staff College 
ATTN: ATZL-SWD-G 
Fort Leavenworth, KS 66027-1352 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING 
AGENCY REPORT NUMBER 

11. SUPPLEMENTARY NOTES 19980731 071 
12a. DISTRIBUTION / AVAILABILITY STATEMENT 

Approved for public release; distribution is unlimited. 

12b. DISTRIBUTION CODE 

13. ABSTRACT  (Maximum 200 words) 

Germany's development and employment of the V-2 rocket in World War II ushered in a new era in warfare. During the 
Cold War, mutual assured destruction (MAD) was a key precept of both United States and Soviet Union strategic nuclear 
deterrence stategies. With the Cold War over, concern over the rapid proliferation of weapons of mass destruction amongst 
Third World rogue nations and the threat of an accidental or unauthorized ballistic missile attack has overtaken concern for 
an intentional nuclear attack by the former Soviet Union. 

Significant congressional legislative efforts have led the Department of Defense to develop a national missile defense (NMD) 
stategy employing ground-based interceptor missiles to defend all fifty states from a limited ballistic missile attack. 

This thesis shows that a sea-based adjunct to a land-based system would be operationally and technically feasible, and it 
would provide significantly enhanced defensive capabilities over a land-based only NMD system.  This study also uses legal 
treaty interpretation methods to show that the deployment of any NMD system would require modification to or withdrawal 
from the ABM Treaty. And if the United States decides to pursue modifications to the ABM Treaty, this thesis recommends 
they include allowances for sea-based NMD systems. 

14. SUBJECT TERMS 
National Missile Defense, NMD, Ballistic Missile Defense, BMD, Missile Defense, ABM 
Treaty, Treaty Interpretation. 

15. NUMBER OF PAGES 
149 

16. PRICE CODE 

17. SECURITY CLASSIFICATION 
OF REPORT 

Unclassified 

18. SECURITY CLASSIFICATION   ! 19. SECURITY CLASSIFICATION 
OF THIS PAGE ]       OF ABSTRACT 

Unclassified I Unclassified 

20. LIMITATION OF ABSTRACT 

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89) 
Prescribed by ANSI Std. Z39-18 298-102 

USAPPC V1.00 



FEASIBILITY EVALUATION OF EMPLOYING A 
SEA-BASED ADJUNCT TO THE UNITED STATES' 

NATIONAL MISSILE DEFENSE STRATEGY 

A thesis presented to the Faculty of the U.S. Army 
Command Mid General Staff College in partial 

fulfillment of the requirements for the 
degree 

MASTER OF MILITARY ART AND SCIENCE 

by 

JON C. KREITZ, LCDR, USN 
B.S., Georgia mstimte of Technology, Atlanta, Georgia, 1986 
M.S.^aval Postgraduate School, Monterey, California; 1992 

Fort Leavenworth, Kansas 
1998 

Approved for public release; distribution is unlimited. 

DTK3 QüAllfir DTSPECHiD 1 



FEASIBILITY EVALUATION OF EMPLOYING A 
SEA-BASED ADJUNCT TO THE UNITED STATES' 

NATIONAL MISSILE DEFENSE STRATEGY 

A thesis presented to the Faculty of the U.S. Army 
Command and General Staff College in partial 

fulfillment of the requirements for the 
degree 

MASTER OF MILITARY ART AND SCIENCE 

by 

JON C. KREITZ, LCDR, USN 
B.S., Georgia Institute of Technology, Atlanta, Georgia, 1986 
M.S., Naval Postgraduate School, Monterey, California, 1992 

Fort Leavenworth, Kansas 
1998 

Approved for public release; distribution is unlimited. 



MASTER OF MILITARY ART AND SCIENCE 

THESIS APPROVAL PAGE 

Name of Candidate: LCDR Jon C. Kreitz, USN 

Thesis Title: Feasibility Evaluation of Employing a Sea-Based Adjunct to the United 
States' National Missile Defense Strategy 

Approved by 

Mr. Robert D. Walz, M. 

rÄ,A$fUS//(244^Qn Ü CM 
LCDR Paul R.B. Kennedy, MA., M.S. 

LTC John M. Rogers, J.D 

Thesis Committee Chairman 

Member 

, Member, Consulting Faculty 

Accepted this 5   day of June 1998 by: 

Philip J. Brookes, Ph.D. 
, Director, Graduate Degree Programs 

The opinions and conclusions expressed herein are those of the student author and do not 
necessarily represent the views of the U.S. Command and General Staff College or any 
other governmental agency. (References to this study should include the foregoing 
statement.) 

u 



ABSTRACT 

FEASIBILITY EVALUATION OF EMPLOYING A SEA-BASED ADJUNCT TO THE 
UNITED STATES' NATIONAL MISSILE DEFENSE STRATEGY by LCDR Jon C. 
Kreitz, USN, 149 pages. 

Germany's development and employment of the V-2 rocket in World War II ushered in a 
new era in warfare. During the Cold War, mutual assured destruction (MAD) was a key 
precept of both United States and Soviet Union strategic nuclear deterrence strategies. 
With the Cold War over, concern over the rapid proliferation of weapons of mass 
destruction amongst Third World rogue nations and the threat of an accidental or 
unauthorized ballistic missile attack has overtaken concern for an intentional nuclear 
attack by the former Soviet Union. 

Significant congressional legislative efforts have led the Department of Defense to 
develop a national missile defense (NMD) strategy employing ground-based interceptor 
missiles to defend all fifty states from a limited ballistic missile attack. 

This thesis shows that a sea-based adjunct to a land-based system would be operationally 
and technically feasible, and it would provide significantly enhanced defensive 
capabilities over a land-based only NMD system. This study also uses legal treaty 
interpretation methods to show that the deployment of any NMD system would require 
modification to or withdrawal from the ABM Treaty. And if the United States decides to 
pursue modifications to the ABM Treaty, this thesis recommends they include allowances 
for sea-based NMD systems. 
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CHAPTER ONE 

INTRODUCTION 

Background 

Germany's development and employment of the V-2 rocket in World War II 

ushered in a new era in warfare, where countries face the threat of strategic ballistic 

missile attack. During the Cold War, mutual assured destruction (MAD) was a key 

precept of both United States and Soviet Union strategic nuclear deterrence strategies. 

Both countries agreed to limitations on defenses against ballistic missiles to ensure the 

viability of this strategy. This agreement was manifested in the 1972 Anti-Ballistic 

Missile (ABM) Treaty between the United States and the Soviet Union. This treaty, with 

its associated agreements, limits each member country to a single ABM defense site, 

containing no more than 100 interceptors, for the purpose of defending an inter- 

continental ballistic missile (ICBM) site or the nation's capital. Each country 

"undertakes not to deploy ABM systems for a defense of the territory of its country and 

not to provide a base for such a defense."1 By limiting the deployment of ABM systems, 

both countries maintained a defensive posture whereby the populations of both sides 

would be devastated by a nuclear war (i.e., MAD). The strategy of mutual assured 

destruction remained a viable defense strategy for both superpowers throughout the Cold 

War. 

With the Cold War over, concern over the rapid proliferation of weapons of mass 

destruction (WMD) and their potential use against the continental United States has 

overtaken concern for the nuclear arsenal of the former Soviet Union. As ballistic 

missiles proliferate around the world, it is becoming evident that the United States and 

her allies need strategic defenses. In the 1997 Annual Report to the President and the 

Congress, the Secretary of Defense established national missile defense (NMD) as the 

1 



second priority of the ballistic missile defense program (next to theater ballistic missile 

defense).2 

The current administration policy on NMD, as explained in the Annual Report, is 

known as "three plus three." This policy requires the creation, within three years, of the 

NMD Deployment Readiness Program, "a technology and programmatic foundation upon 

which the United States could build if intelligence indicated that a strategic threat was 

emerging."3 The policy then mandates that in the year 2000, the United States have the 

capability to deploy an initial NMD system within another three years. The Secretary of 

Defense also stated in the Annual Report that "the NMD Deployment Readiness Program 

will be conducted in compliance with the ABM Treaty. Depending on its configuration, 

a deployed NMD system could be compliant with the ABM Treaty as written, or might 

require amendment of the Treaty's provisions."4 

The Joint Program Office for National Missile Defense (JPO-NMD) in the 

Ballistic Missile Defense Organization (BMDO) was established on 1 April 1997. 

According to senior analyst Jon Walman of the Center for Security Strategies and 

Operations at Techmatics, Incorporated, this new organization is responsible for 

developing the national missile defense strategy and providing management oversight of 

the NMD Deployment Readiness Program. The JPO-NMD is also responsible for the 

design, development, and demonstration of an NMD system by 2003 (if the 

administration directs it).s The Joint Program Office's current NMD strategy and 

readiness program do not include a sea-based element. This omission of a sea-based 

element is due to the ABM Treaty prohibition against developing, testing, or deploying 

sea-based, air-based, space-based, or mobile land-based ABM systems.6 

Despite the current NMD strategy, a sea-based NMD adjunct would be a valuable 

addition to the strategy. This thesis uses government documents, interviews, secondary 

sources, and legal treaty interpretation methods to show that a sea-based adjunct to the 
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United States NMD strategy is feasible. It identifies several factors and issues 

surrounding the potential use of existing Navy surface ships as strategic defense 

platforms. This assessment focuses on technical, operational, and economic factors 

involved in employing U.S. Navy surface ships in a NMD role, as well as provides a 

limited legal assessment of the implications of the ABM Treaty on this strategy option. 

Understanding the technical, operational, and economic issues shaping a sea-based NMD 

capability is the first step in evaluating its feasibility. A review of the ABM Treaty is the 

other essential step in this evaluation, since the limitations of the ABM Treaty have 

effectively framed the political debate over whether the United States should pursue a 

NMD capability. This study argues two main points to show that a sea-based NMD 

element is feasible and should be incorporated as an element of the United States' NMD 

strategy. First, that the limitations of the ABM Treaty prohibit the development and 

deployment of any NMD system capable of defending all fifty states, thus a decision to 

deploy a NMD system will require the United States to either modify the ABM Treaty or 

withdraw from it. And if the United States chooses to develop and deploy a NMD 

system, the benefits of a sea-based NMD element (discussed in chapters four and five) 

warrant that any modifications to the ABM Treaty to permit national missile defense 

include provisions permitting sea-based NMD as well. Second, this thesis shows that it is 

technically, operationally, and economically feasible (in relation to other options) for 

U.S. Navy AEGIS combat system equipped surface ships to perform a NMD role. 

A review of the background, history, and issues surrounding NMD is essential to 

understanding why the United States should pursue national missile defense and why a 

sea-based element should be included as part of the United States' NMD strategy. This 

chapter provides background on the NMD debate in America by introducing several 

factors shaping the NMD debate in Congress, within the Department of Defense (DOD), 

and in the public domain. The next section of this chapter provides a cursory review of 
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the evolving dimensions of the ballistic missile threat facing the United States. This 

review shows that the overriding question concerning NMD is not whether the United 

States needs to develop and deploy a system, but rather when (or how soon) should it be 

done? The third section shows that Congress recognizes the implications of the rapidly 

evolving ballistic missile threat and has been successful at elevating the importance of 

NMD within the BMDO. Although recent Republican congressional legislative attempts 

to force the administration to develop and deploy a national missile defense capability 

have been unsuccessful, continuing congressional pressure to deploy a NMD system may 

very well lead to an administration decision to do so. The fourth section of this chapter 

provides background on the ABM Treaty, associated protocols, and agreements that must 

be understood before evaluating the implications of the ABM Treaty on the United 

States' national missile defense strategy. The fifth and sixth sections further describe the 

current NMD strategy and NMD Deployment Readiness Program and provide an 

overview of the U.S. Navy Theater-Wide Theater Ballistic Missile Defense (NTW- 

TBMD) Program, respectively. The remainder of this chapter further defines the scope 

and nature of this study. 

Ballistic Missile Threat 

With the Cold War over, the threat of a nuclear war between the United States and 

the former Soviet Union has directly diminished. Even the threat of an accidental or 

unauthorized intercontinental ballistic missile (ICBM) launch from the former Soviet 

Union or China is considered to be remote by the Department of Defense.7 Whether the 

United States should break with the bipolar MAD concept and develop defenses against 

the rapidly expanding WMD threat is being widely debated (as shown by the 

congressional actions discussed later in this chapter). The seriousness of the growing 

ballistic missile threat has fueled the growing debate over NMD. This section shows that 
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the proliferation of weapons of mass destruction among rogue nations and the possibility 

of an accidental ballistic missile launch or seizure of an ICBM site or sea-launched 

ballistic missile (SLBM) platform in the former Soviet Union or China represent new 

dimensions to the ballistic missile threat. These new dimensions to the threat pose 

serious risks to the United States, which together with the rapid pace at which rogue 

nations are developing and acquiring ballistic missile technology, justify further review 

of America's NMD strategy, and as this thesis shows, warrant the addition of a sea-based 

NMD element. 

Proliferation 

When the United States and the former Soviet Union signed the ABM Treaty, 

they were the only countries capable of launching major strategic ballistic missile attacks 

at each other. The proliferation of ballistic missile technology has radically altered this 

situation. Although the Department of Defense believes an unauthorized or accidental 

ICBM attack from the former Soviet Union or China is unlikely, it does believe that the 

rapid proliferation of weapons of mass destruction and their delivery systems has made 

their use "a likely condition of future warfare."8 The proliferation of longer range 

missiles makes their potential use against the continental United States by rogue factions 

possible in the near future. This fact, along with accidental/unauthorized threats from 

other powers, represents a serious threat to the United States. This makes it imperative 

that the United States pursue an effective strategy for defending against this threat. 

Frank Gaffhey, Jr., a former Assistant Secretary of Defense, reported in a San 

Diego Union-Tribune article that recent national opinion surveys indicate that most 

Americans are unaware of the widespread ballistic missile threat, as well as some of the 

recent near nuclear confrontations that have occurred.9 While estimates vary 

significantly, the Department of Defense believes more than twenty-five nations possess 
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ballistic missiles, while even more countries are attempting to purchase or develop 

them.10 The reasons why many of these countries possess or are attempting to possess 

these weapons are based on their strategic value. Some nations desire these weapons to 

deter attacks from hostile nations, or simply to intimidate less powerful states. Of greater 

concern to the United States, in Proliferation: Threat and Response the Department of 

Defense states, "There also are situations where one of the motivations appears to be to 

develop NBC (nuclear, biological, or chemical) military capabilities as a means of 

offsetting the conventional superiority of the United States or other states with more 

capable conventional forces."11 This option could manifest itself in the form of a Third 

World country attempt to blackmail the United States with the threat of a ballistic missile 

attack in order to persuade the United States not to intervene in the country's regional 

affairs. 

Rogue Threats 

Many of the countries aggressively pursuing increased ballistic missile 

capabilities are considered to be "rogue nations," or Third World countries that have an 

adversarial relationship with the United States. Rogue nations pursuing ballistic missile 

capabilities are creating a serious new dimension to the ballistic missile threat facing the 

United States. The probability of a rogue nation employing ballistic missiles against the 

United States in the near future warrants development of a national missile defense 

strategy capable of effectively defending all fifty states. 

Joseph C. Anselmo, states in an Aviation Week and Space Technology article 

entitled "U.S. Faces Growing Arsenal of Threats," that, "The U.S. focus on developing 

anti-missile defenses has shifted to Third World 'rogue' threats as a result of the Persian 

Gulf War."    Consequently, Jon Walman asserts in his article "National Missile Defense 

and the Navy's Potential Solutions" that the differences between tactical and strategic 
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ballistic missiles are becoming less apparent as rogue states increase their development of 

both intercontinental missiles and weapons of mass destruction. Threat assessments of 

tactical ballistic missile developments are becoming increasingly relevant to the debate 

on NMD system deployment.13 

Most Americans are aware of the threat that Iraqi ballistic missiles posed in the 

Persian Gulf War. In his article, Walman cites a Washington Post article that reports Iraq 

has continued efforts to produce WMD and develop ballistic missile technology despite 

the outcome of the War and United Nations Security Council sanctions prohibiting it 

from working on any missile system with a range greater than 93 miles.14 Iraq's 

continued pursuit of ballistic missile technology definitely poses serious security risks to 

U.S. forces in the Arabian Gulf region, and could eventually pose a threat to U.S. 

territory. 

Joseph Anselmo states that in the Middle East, however, it is Iran that poses the 

greatest threat to regional stability, according to Thomas G. Ward, Jr., director of 

security, intelligence, and countermeasures in the Ballistic Missile Defense 

Organization.15 The United States is very concerned about Iran's accelerated 

development of a medium range ballistic missile capability.16 Anselmo believes that 

"Iran wants to be self sufficient in producing (ballistic) missiles and is seeking help from 

nations such as Russia to extend the range of its missiles well beyond 1,000 km. (625 

mi.)."17 According to Israeli intelligence officials, Iran will complete the development of 

a medium-range ballistic missile capable of hitting Israel by the beginning of 1999.18 

The missile technology infrastructure Iran is developing to support their medium-range 

ballistic missile program could conceivably support a long-range strategic ballistic 

missile program early in the next century. 

North Korea is at the top of the BMDO's Third World threat list because of then- 

efforts to develop longer range missiles and their nuclear, chemical and biological 
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weapons programs.19 According to Jon Walman, North Korea's "determined pursuit of 

ballistic missile technology, coupled with its political instability and severely depressed 

economy, has created a highly volatile situation."20 "North Korea's development of the 

Taepo Dong 2 missile has emerged as a major issue in the U.S. debate over national 

missile defense, because it is believed to have a range that would allow it to reach parts of 

Alaska and the unpopulated western fringes of Hawaii."21 Thomas G. Ward, Jr., 

estimates that North Korea may have this capability as soon as the first half of the next 

decade.22 

Accidental or Unauthorized ICBM Launch Threats 

Even though the likelihood of an accidental or unauthorized ICBM launch from 

the former Soviet Union or China is considered remote, it remains a real possibility, one 

that the United States should develop a capability to defend against. In an Aviation Week 

and Space Technology article, entitled "Russian Threat Still Massive," Joseph Anselmo 

relates a recent event described in a book by CIA veteran and former House National 

Security Committee staffer Peter V. Pry that almost resulted in an accidental Russian 

nuclear strike against the United States: 

In January, 1995.. .Norway's notification to Moscow that it intended to 
fire a scientific research rocket apparently never reached the military's 
general staff. The launch triggered a military alert in Russia, and 
President Boris Yeltsin apparently activated his nuclear briefcase, the 
device designed to allow him to order a nuclear launch in the event of a 
surprise attack. Pry said the briefcase had never before been activated, not 
even during the Cold War. "That was an extraordinarily dangerous 
episode," he said. "For some perilous minutes, these guys were trying to 
figure out if this was the beginning of World War 3 and should they mount 
a massive nuclear response."23 



Although the Russians quickly terminated their actions once they became aware of the 

situation, this episode clearly shows the potential for an accidental ICBM launch.24 In 

addition to the concern over the possibility of an accidental launch, there are also worries 

about the Russian government selling its technology to Third World buyers to raise much 

needed revenue.25 

Although it does not possess as large of an inventory as the Russian Federation, 

China also possesses the capability to attack the United States with ICBMs. According to 

Joseph Anselmo, "China is believed to have more than a dozen ICBMs capable of 

reaching the U.S., and its small arsenal is being modernized and expanded."26 China 

hopes to develop the technology for multiple, independently targeted reentry vehicles 

(MIRVs), and mobile ICBM launchers, by "attempting to acquire components from the 

SS-18, which is the core of Russia's ICBM arsenal and has MIRV and advanced 

guidance capabilities."27 While few expect China would directly attack the United States, 

U.S. intelligence community experts believe China may use their ballistic missile 

capabilities as a threat to exert even more influence in Asia, especially in their affairs 

with Taiwan. China has also generated concern by selling its ballistic missile technology 

to other nations.28 

The Pace of the Ballistic Missile Threat 

Much of the debate over if (or when) the United States should deploy a national 

missile defense system is centered on the pace of ballistic missile threat proliferation. 

There are conflicting reports discussing whether and when various rogue nations will 

have the capability to attack the United States with ballistic missiles. Two such reports 

are discussed below to illustrate that the pace of ballistic missile proliferation amongst 

Third World rogue nations is uncertain and may be significantly faster than the United 

States intelligence community believes. 
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The 1995 National Intelligence Estimate, NIE 95-19, concludes that there is no 

need to hurry the deployment of a NMD system because no nation beyond the major 

declared nuclear powers will be capable of hitting the United States with ballistic missiles 

until at least 2011.29 The pace at which rogue states are acquiring ballistic missile 

technology, as discussed above, led an August 1996 United States General Accounting 

Office (GAO) report to state that the conclusions of NIE 95-19 are stated with too much 

certainty.30 Indeed, despite United States' attempts to monitor and control the 

proliferation of weapons of mass destruction and ballistic missile technology, the threat 

of a ballistic missile attack from a Third World rogue nation, or an accidental/ 

unauthorized launch from the former Soviet Union or China is real, serious, and 

escalating. 

Congress and National Missile Defense 

The U.S. Congress has demonstrated increasing interest in ballistic missile 

defense. The past two Republican-led Congresses have been especially aggressive at 

pursuing legislation to mandate the development and deployment of a national missile 

defense capability. Jon Walman points out that, despite the legislative efforts of 

Congress, "the Clinton administration's 'three plus three' policy continues the 

development of theater ballistic missile defense systems, but defers a decision until 2000 

on whether to commit to funding an NMD system for deployment by 2003."31 The 

Republican-led Congress has repeatedly introduced legislation in an attempt to force 

deployment of a NMD capability. Their efforts include several bills, summarized below, 

which have had mixed results. Although the administration is still resisting these 

congressional efforts, the Congress has succeeded in elevating the importance of NMD 

within the Department of Defense. The previous legislative efforts discussed below, 
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combined with efforts underway in Congress now, may force the administration to 

openly pursue the deployment of a NMD system in the near future. 

Ballistic Missile Defense Act of 1995 

The Ballistic Missile Defense Act of 1995 was enacted into law as part of the 

National Defense Authorization Act for Fiscal Year 1996. The Act mandated 

deployment of an effective ABM system at the "earliest possible date." Other key 

findings expressed in the Act include: 

- The emerging threat.. .is significant and growing, both in terms of 
numbers of missiles and in terms of the technical capabilities of those 
missiles. 
- The trend in missile proliferation is toward longer range and more 
sophisticated ballistic missiles.... 
- Determined countries can acquire intercontinental ballistic missiles in the 
near future and with little warning by means other than indigenous 
development. 
- The concept of mutual assured destruction (based upon an offense-only 
form of deterrence).. .is now questionable as a basis for stability in a 
multipolar world... 
- The development and deployment of a National Missile Defense against 
the threat of limited ballistic missile attacks would strengthen deterrence at 
the levels of forces agreed to.. .under START-I; and would further 
strengthen deterrence if reductions below the levels permitted under 
START-I should be agreed to... 
- It is the policy of the United States.. .to seek a cooperative, negotiated 
transition to a regime that does not feature an offense-only form of 
deterrence as the basis for strategic stability.32 

After this act became law, Republican congressional leaders felt that the President 

failed to properly execute it, so they filed suit against the President in federal district 

court in an attempt to force the President to accelerate ballistic missile defense efforts.33 

The federal district judge in the case declined to make a ruling. Supporters of the 
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administration maintain that the technological complexity of developing ballistic missile 

defenses makes it unreasonable for Congress to attempt to legislate deployment dates. 

Representative Curt Weldon (R-PA), chairman of the House National Security 

Committee, Subcommittee on Defense Research and Development, on the other hand, 

completely disagrees. He blames the continuing starvation of dollars by the 

administration for causing the Department of Defense's slow development of ballistic 

missile defense systems.34 The Republican-led Congress introduced new ballistic missile 

defense legislation in 1996 in a continuing effort to pressure the administration to both 

accelerate theater ballistic missile defense programs and to develop and deploy a NMD 

system by 2003. 

Defend America Act of 1996 

After successfully passing the Ballistic Missile Defense Act of 1995. Republican 

congressional leaders introduced an even stronger bill in 1996, entitled, the Defend 

America Act of 1996. The bill sought to establish a policy to deploy a national missile 

defense system by 2003 that: (1) is capable of providing a highly effective defense of the 

territory of the United States against limited, unauthorized or accidental ballistic missile 

attacks and (2) will be augmented over time to provide a layered defense against larger 

and more sophisticated ballistic missile threats as they emerge.35 The bill specified that 

the United States should have a national missile defense architecture deployed by 2003. 

This architecture may include ground, sea, and space-based interceptors; space-based 

sensors; and battle management, command, control, and communications. And if passed, 

the Secretary of Defense would be directed to develop a follow-on program that 
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augments the initial NMD architecture, as the threat changes, to provide a layered 

defense.36 

The House National Security Committee report on the Defend America Act of 

1996 expressed concern: 

About the possible indigenous development or sale to third parties of 
space launch vehicles, which can be rapidly converted with little or no 
warning and only minor modifications to ICBMs capable of delivering 
nuclear, chemical or biological warheads against American cities.. ..Any 
booster with the capability to lift a payload into orbit can also be used to 
deliver weapons of mass destruction on targets thousands of miles away. 
Thus, through the purchase of space launch vehicles, a nation can acquire 
a threatening ballistic missile capability under the guise of peaceful 
activity.37 

The committee also noted with concern that "Russia is attempting to market.. .modified 

versions of the SS-25 ICBM as space launch vehicles. The purchase of space launch 

vehicles is one route by which proliferant states may seek to circumvent existing controls 

on the transfer of missile technology."38 

Although this bill had 171 cosponsors, the Republican leadership believed it 

lacked presidential support and that it would not receive the required two-thirds majority 

to overturn a veto. Consequently the bill was never brought to a vote.    According to 

Jon Walman, "The bill's lack of support stemmed from the Congressional Budget 

Office's (CBO) estimate that an NMD system would cost between $31 billion and $60 

billion and National Intelligence Estimate (NIE) 95-19, which concluded: 'No country, 

other than the major declared nuclear powers, will develop or otherwise acquire a 

ballistic missile in the next 15 years that could threaten the contiguous 48 states or 
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Canada.' "40 Walman notes that the CBO estimate based its estimate on a NMD system 

capable of defending against an unauthorized Russian submarine launch of 200 reentry 

vehicles,41 a much greater threat than the baseline NMD system is envisioned to counter. 

Additionally, he notes that an independent panel review of NIE 95-19, chaired by former 

Director of Central Intelligence Robert Gates, criticized the NIE on several shortcomings. 

Gates asserted that the NIE fails to address the possibility of rogue nations purchasing 

long-range ballistic missiles from other governments or commercial sources. Gates also 

criticized the estimate for its oversight of sea-based ballistic missiles of less than 

intercontinental range. Gates went so far as calling the report politically naive. 

National Defense Authorization Act for FY 1997 

The debate over intelligence estimates that ensued after NIE 95-19 led Congress 

to include an amendment in the National Defense Authorization Act for FY 1997 

requiring the establishment of the Commission to Assess the Ballistic Missile Threat to 

the United States. "The Commission shall assess the nature and magnitude of the 

existing and emerging ballistic missile threat to the United States."43 The Commission 

would be responsible for submitting annual reports to the Congress detailing the ballistic 

missile and WMD threat to the United States. 

National Missile Defense Act of 1997 

In January 1997, Senators Trent Lott (R-MS), Strom Thurmond (R-SC), and 

Robert Smith (R-NH) introduced a bill entitled the National Missile Defense Act of 1997. 

According to Jon Walman, "the bill is essentially a scaled-back, more carefully worded 
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version of the 1996 Defend America Act."44 This bill would mandate the deployment of 

a NMD system capable of defending all fifty states against a limited ballistic missile 

attack by 2003.45 Jon Walman points out that one of the key differences between this bill 

and the proposed Defend America Act of 1996 is that this bill would require the NMD 

system to only be "capable" of defending the U.S., as opposed to the previous bill's 

requirement that the NMD system be "highly effective."46 This would essentially reduce 

the required capability of an initial NMD. 

Additionally, the Lott bill "urges the President to pursue, if necessary, high-level 

discussions with the Russian Federation to achieve an agreement to amend the ABM 

Treaty to allow deployment of the national missile defense system."47 According to Jon 

Walman, "If a new agreement is needed, the bill requires that it be presented to the 

Senate for advice and consent. Finally, if a new agreement is needed but not reached 

within a year from enactment of the bill, the President and Congress.. .('shall consider 

exercising the option of withdrawing the United States from the ABM Treaty in 

accordance with the provisions of Article XV ofthat treaty'48)."49 As discussed in the 

next section, new agreements to the ABM Treaty, signed in September 1997, have made 

it clear to the Congress that the administration would not support this bill. Consequently, 

even though the Senate Armed Services Committee reported this bill favorably without 

amendment to the Senate, the Republican Senate leadership has chosen not to bring it to a 

full vote.50 
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Continued uncertainty regarding the ICBM and WMD threats has caused 

increasing concern in Congress. Jon Walman summarizes the growing congressional 

consensus on NMD in the following statement: 

Despite differences over threat assessments and deployment schedules, 
there is growing consensus that an NMD requirement exists to defend 
against limited attacks from rogue states that don't adhere to "rational" 
laws of deterrence and to defeat the threat of an accidental or unauthorized 
launch from Russia or China.... Regardless of whether the threat to the 
nation is three years or 15 years away, it is inevitable—and there is 
certainly no question to its severity. The only question is: will the nation 
be ready and able to provide for its constitutionally mandated "common 
defense" when the time comes?51 

Congress wants to be ready to defend the United States from a ballistic missile attack. To 

do this requires the deployment of a NMD system, and the deployment of a NMD system 

must take the limitations of the ABM Treaty into account. 

The congressional efforts discussed above appear to be turning the tide with the 

administration. In a 26 February 1998 statement before the House Subcommittees on 

Procurement and Research and Development, Under Secretary of Defense for 

Acquisition and Technology Jacques S. Gansler said that it is a question of when, not if, 

the United States will deploy a national missile defense.52 This statement, the first time 

an administration official has publicly stated that a NMD system will be deployed, was 

made in response to criticism from Representative Curt Weldon (R-PA). This statement 

will likely lead to additional congressional legislative efforts calling for a NMD 

deployment. 
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ABM Treaty 

Before the impact of the ABM Treaty and the 1997 ABM/TMD Agreements on 

national missile defense can be assessed in chapter three, a review of their content and 

purpose is required. 

1972 ABM Treaty and 1974 Protocols 

The ABM Treaty, with its 1974 Protocols, was a product of Cold War tension 

between the United States and the former Soviet Union, designed to limit the 

development, testing, and deployment of defensive systems capable of intercepting 

strategic ballistic missiles. Its main purpose was to prohibit the two countries from 

deploying a national, strategic defense system that could negate the strategy of mutual 

assured destruction.53 

Article I of the 1972 ABM Treaty prohibits the United States and the former 

Soviet Union from deploying ABM systems for the defense of their national territories 

and from providing the base for such a defense. Articles I and II of the 1974 Protocols 

amended Article III of the ABM Treaty to permit each country to deploy no more than 

one hundred fixed ground-based interceptors, at a single site, to protect either its capital 

or the area of ICBM silo launchers.54 Article II of the treaty states that a "ABM system is 

a system is a system to counter strategic ballistic missiles or their elements in flight 

trajectory.. .."55 Article V of the treaty states, "Each Party undertakes not to develop, test, 

or deploy ABM systems or components which are sea-based, air-based, space-based, or 

mobile land-based."56 (This article unquestionably renders a sea-based NMD system 

non-compliant with the ABM Treaty in its current form. Chapter three of this thesis will 

address this issue in greater detail.) The remaining articles of the ABM Treaty largely 

provide for the maintenance and functioning of the Treaty. 
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As mentioned above, Article II of the ABM Treaty effectively limits "strategic" 

ballistic missile defenses, but nowhere does it define the term "strategic." Significant 

confusion has resulted over the years from the treaty's failure to define what a strategic 

ballistic missile is. Jon Walman points out in his article "National Missile Defense and 

the Navy's Potential Solution," "Since the treaty permits testing of any system against 

targets except those with flight characteristics of strategic ballistic missiles and does not 

address deployment of such non-strategic defense systems, their deployment is 

presumably permitted."57 This conclusion, acknowledged by both parties of the ABM 

Treaty, permits the development of theater ballistic missile defenses (provided those 

systems have no strategic capability). 

The ABM Treaty also fails to specifically define the term "external cueing." 

External cueing, in the context of the ABM Treaty, is the providing of early warning, 

tracking, and, potentially, fire control data to weapons systems from sensors not 

colocated with the ABM interceptors. The ABM Treaty does not place a "blanket" 

restriction on external cueing. Indeed, as Jon Walman points out, Henry Cooper, a 

former director of the Strategic Defense Initiative Office (SDIO), told the Senate Foreign 

Relations Committee on 26 September 1996 that ambiguity in the ABM Treaty would 

permit external cueing for some TBMD systems. According to Cooper, the Clinton 

administration has unilaterally precluded the use of external cueing for all TBMD 

systems, while excusing the probable Soviet use of cueing data from their Pechora Large 

Phased Array Radars for Moscow's BMD system.58 Jon Walman states that the 

implications of this administration policy are severe. 

Analyses show that external cueing by other radars or space-based sensors 
would improve by a factor of ten the ability of an interceptor traveling at 3 
km (1.86 miles) per second to hit a missile traveling at 1.5 km (.9 miles) 
per second. Allowing handover data~via either sea-based Cooperative 
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Engagement Capability (CEC) or land-based sensors located on the 
nation's periphery-is thus essential for any NMD system to be effective.59 

This statement by Henry Cooper makes it clear that the administration's unilateral 

restriction on external cueing places unwarranted, detrimental limitations on United 

States' ballistic missile defense programs. 

1997 ABM/TMD Agreements 

In November 1993, the United States began negotiations with the Russian 

Federation in an attempt to obtain an agreement on less restrictive limits on missile 

defenses. The primary goal of the United States was to obtain modifications to the ABM 

Treaty that would ensure planned TBMD systems would be ABM Treaty compliant. 

Negotiations ended on 21 August 1997 and resulted in the signing of five documents on 

26 September 1997 in New York. These agreements effectively place even more 

prohibitions on strategic ballistic missile defenses. The five documents were the First 

Agreed Statement, the Second Agreed Statement, the Confidence-building Measures 

Agreement, the Memorandum of Understanding (MOU) on Succession, a "No-Plans 

Statement," and new Standing Consultative Commission (SCC) Regulations.60 

The First Agreed Statement expressly states that land-, sea-, and air-based TMD 

systems are compliant with Article VI(a) of the ABM Treaty if: (1) velocity of interceptor 

missile does not exceed 3 km/sec, (2) velocity of ballistic target missile does not exceed 5 

km/sec, and (3) range of ballistic target missile does not exceed 3,500 km.61 
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The Second Agreed Statement specifies that land-, sea-, and air-based interceptor 

missiles, interceptor missile launchers, and radars will not be tested, separately or in a 

system, against ballistic target missiles with velocities greater than 5 km/sec, and ballistic 

target missiles with ranges greater than 3,500 km. This statement also bans the 

development, testing, or deployment of space-based TMD interceptor missiles and space- 

based components based on other physical principles that are capable of substituting for 

such interceptor missiles. 

In the "No Plans Statement," each of the parties stated that it does not have plans 

to: (1) test land-, sea-, and air-based interceptor missiles whose velocity exceeds 3 km/sec 

against a ballistic target missile before April 1999, (2) develop TMD systems with 

interceptor missiles whose velocity exceeds 5.5 km/sec for land- and air-based systems or 

4.5 km/sec for sea-based systems, or (3) test TMD systems against ballistic target 

missiles with MIRVs or against reentry vehicles (RVs) deployed or planned to be 

deployed on strategic ballistic missiles. The parties also agreed to provide information on 

the status of these statements annually. 

The Confidence-Building Measures Agreement applies to three named systems- 

the Army's Theater High Altitude Area Defense (THAAD) program, the Navy's NTW 

program, and the Russian SA-12 system~and all future "higher-velocity" TMD systems. 

64 
The agreement specifies various notifications and information exchanges. 

The Memorandum of Understanding on Succession "multilateralizes" the ABM 

Treaty by expanding participation in the ABM Treaty from the singular "former Soviet 

Union" to the four successor states of Belarus, Kazakhstan, Ukraine, and the Russian 

Federation. The successor states assume all the rights and obligations of the former 
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Soviet Union. The successor states are also collectively limited to a single ABM 

deployment area with one hundred launchers and one hundred interceptor missiles.    Dr. 

Stephen Cambone of the Center for Strategic and International Studies stated in 

congressional testimony that since NMD would likely require amending the ABM Treaty, 

this MOU effectively makes the defense of the U.S. "subject to the approval not only of 

the Russian Duma, but the legislatures of states like Belarus, Ukraine and Kazakhstan." 

Ratification of the 1997 ABM/TMD Agreements will be in accordance with each 

countries' constitutional procedures. According to Ambassador David J. Smith, the First 

Agreed Statement, Second Agreed Statement, and MOUs must be sent to the U.S. Senate 

for advice and consent to ratification.67 MAJ Alan Van Tassel of the Ballistic Missile 

Defense Organization has stated that this will not be done until the Russian Federation 

ratifies the Strategic Arms Reduction Talks II (START II) agreement, since it is not clear 

whether the Senate will give consent to these agreements.68 Nevertheless, Ambassador 

Smith points out that in the meantime, the United States is bound by international law not 

69 to undercut the object and purpose of the agreements. 

In summation, there are several key resolutions reached in these agreements. 

First, the parties agreed that lower-velocity TBMD systems comply with the ABM Treaty 

if the target missile parameters specified in the First Agreed Statement are not exceeded. 

A precedent has been set for development of higher-velocity systems, since the parties 

agree they can be compliant. And, the development, testing, and deployment of space- 

based TMD interceptor missiles and space-based components based on other physical 
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principles (e.g., lasers) are banned. These agreements still have to be ratified; thus they 

will not enter into force until all the parties have done so 70 

NMD Roles. Missions, and System Deployment Plans--The Current Strategy 

This thesis does not propose a sea-based only national missile defense strategy. 

Instead, it shows that a sea-based adjunct to the proposed land-based NMD system is 

both feasible, and it would significantly enhance the effectiveness of the current Air 

Force and Army proposals. This section discusses the current NMD strategy and the Air 

Force and Army proposals for a NMD system. This discussion highlights some of the 

major service issues and system requirements concerning NMD and provides background 

information essential to the ensuing evaluation of a sea-based NMD capability. 

The Ballistic Missile Defense Organization's JPO-NMD is developing numerous 

baseline NMD elements to provide a viable NMD foundation. The Joint Program 

Office's NMD system will have the role of defending against rogue, accidental, and 

unauthorized threat~not a heavy deliberate attack.71 The JPO-NMD is responsible for 

coordinating the overall planning, development, and acquisition of this system. BMDO's 

strategy for creating ballistic missile defenses is to develop a "family of systems," in 

which each individual system can operate independently and can also be linked together 

to provide a layered system.72 The majority of the systems being researched and 

developed are sensors and command, control, and communication systems. The current 

Joint Program Office for NMD weapons employment strategy includes only ground- 

based interceptors (GBIs). Specifically, under the ABM Treaty, the system is limited to a 
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maximum of one hundred interceptor missiles, one hundred launchers, and associated 

ground radars located at a single site.73 

Both the U.S. Army and the Air Force would like to have the lead on the NMD 

program. They both have proposed systems to the Ballistic Missile Defense Organization 

in an effort to be tasked as the lead service in this high profile program. The Army has 

proposed a single-site system with one hundred GBIs launched by commercially 

provided space boosters. According to General Dennis Reimer, the Army Chief of Staff, 

the Army estimates its NMD proposal would cost $5-6 billion to develop and deploy.74 

The Air Force has proposed modifying twenty existing Minuteman HI ICBMs, equipping 

them with kinetic kill vehicles, improving existing early warning radars, and adding three 

new ground based tracking radars (GBRs). Both the RAND Corporation and the 

Congressional Budget Office estimated that this NMD system would cost between $3.3 

and $4 billion.75 According to Jon Walman, the Air Force is also pursuing the 

development of the Space and Missile Tracking System (SMTS). SMTS is the low-earth 

orbit (LEO) portion of the Space-Based Infrared System (SBIRS-LEO). It is intended to 

provide increased capabilities for detecting ballistic missile launches, and it will provide 

midcourse tracking and discrimination data for NMD and theater missile defense 

systems.    The Air Force also plans to continue upgrading the command, control, and 

communications (C3) systems necessary to integrate and operate the NMD system. This 

C3 element of the NMD program is commonly referred to as BM/ C3 (ballistic 

missile/C3). According to Sidney Graybeal, an Alternate Executive Officer throughout 

the SALT-I negotiations and the first U.S. Commissioner of the Standing Consultative 
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Commission, neither service's proposed NMD option "is likely to provide operationally- 

effective defense of Alaska and Hawaii from ICBMs; neither will provide effective 

defense against future SLBM threats."77 Sidney Graybeal has stated that a fully 

operationally effective NMD system for all fifty states will require at least a three- or 

78 
five-site deployments system that would require an amendment to the ABM Treaty. 

According to Lisa Burgess and George Seffers, Defense News staff writers, the 

Ballistic Missile Defense Organization is expecting to award a systems integration 

contract for the NMD missile system this month.79 The contract will be awarded based 

on responses to BMDO's NMD Request for Proposals (RFP). The NMD RFP tasked the 

lead systems integrators (United Missile Defense Company and Boeing Company, 

Seattle) to "study" three, increasingly capable, NMD architectures: 

• Cl • A single site with 20 GBIs tipped with exoatmospheric kill vehicles, 
a collocated GBR, assisted by upgraded early warning radars—possibly 
forward based X-band radars—and BM/C3 (Battle Management 
Command, Control, and Communications) equipment; 
• C2: A similar single-site architecture that uses 100 GBIs and integrates 
SMTS orbiting sensors; .   . 
• C3- An option that would adapt the C2 architecture to a multi-site 
deployment within the United States with the appropriate number of 

GBIs.80 

According to Jon Walman, BMDO officials have acknowledged the multisite 

deployment option addressed in "C3" would not comply with the ABM Treaty. Despite 

BMDO's willingness to consider a multisite NMD option (a necessity according to 

Sidney Graybeal) that clearly is not compliant with the ABM Treaty, the NMD RFP does 

not indicate any interest in studying sea-based, space-based, or mobile land-based NMD 
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options.81 Although BMDO has effectively ruled out a sea-based NMD option up to this 

point in time, the potential benefits of this option still warrant additional study. 

The sea-based NMD option considered in chapter four of this thesis involves the 

employment of U.S. Navy surface combatants equipped with the AEGIS combat system 

and new variants of the STANDARD missile (SM) in a NMD role. AEGIS ships that 

may contribute to NMD include the twenty-two vertical launching system (VLS) 

equipped cruisers of the Ticonderoga class and the fifty-seven destroyers of the Arleigh 

Burke class (twenty-seven have been delivered through fiscal year 1997, with the 

remainder under construction or planned).82 Provided the U.S. Navy is successful in 

developing the SM-2 (Block IVA) and SM-3 surface-to-air missiles, AEGIS ships may 

be able to provide the entire United States, including overseas territories, with an 

additional defensive umbrella to guard against ballistic missile attacks. This study does 

not propose that a sea-based NMD system supplant the current NMD baseline system, but 

rather that a sea-based adjunct, based on the Navy Theater-Wide Theater Ballistic Missile 

Defense (NTW-TBMD) program, augment the planned land-based NMD system, 

providing additional layers of defense, or "defense in depth." 

U.S. Naw Theater-Wide Theater Ballistic Missile Defense Proeram 

A basic knowledge of the U.S. Navy's Theater Ballistic Missile Defense (TBMD) 

programs is a necessary before evaluating the feasibility of a sea-based NMD adjunct. 

Below are brief summaries of the Navy Area TBMD program, and a more importantly, of 
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the Navy Theater-Wide TBMD program, which could serve as the basis of a sea-based 

NMD capability. 

The U.S. Navy's AEGIS combat system equipped ships will soon have the 

capability to perform Navy Area TBMD functions, with even more enhanced capabilities 

being developed as part of the Navy Theater-Wide TBMD (NTW-TBMD) Program. 

Previous analysis by the Department of Defense's ABM Treaty Compliance Review 

Group has determined that deployment of the baseline (initial production) NTW-TBMD 

system would not violate the legal constraints of the 1972 ABM Treaty nor the 

83 September 1997 ABM Treaty Demarcation Agreements. 

The Navy Area TBMD system is designed to defend against short-to-medium 

range TBMs. This system will be most effective at providing seaport, airfield, and 

critical asset defense. The NTW-TBMD system will use kinetic warhead technology and 

have an ascent engagement capability, enabling it to defend against medium to long- 

range TBMs. This system will rely on an evolving series of STANDARD missile 

upgrades to provide theater-wide protection of assets, such as population centers, sea 

lanes, inland airfields, command and control nodes, vital political and military assets, and 

joint forces in the theater. 

The Navy plans to use an "evolutionary" development approach with the Navy 

Theater-Wide TBMD program. The plan divides NTW-TBMD development into three 

phases: AEGIS lightweight exo-atmospheric projectile (LEAP) intercept, NTW Block I, 

and NTW Block II. The AEGIS LEAP intercept (ALI) phase is a series of test flights, 

using initial variant SM-3s against Aries target missiles. This phase will result in 

production of a system for deployment. NTW Block I is planned to be the first deployed 

26 



theater-wide capability. NTW Block I is envisioned to have a capability against the 

preponderant threat of SCUD-C, NO DONG, M-9, and other tactical ballistic missiles 

with warhead separation at ranges less than 1,000 km from the defending AEGIS 

platform. Beginning in this phase, the AEGIS combat system will have an ascent phase 

engagement capability, a balanced radio-frequency/infrared (RF/IR) debris discrimination 

capability, and will be capable of receiving theater cueing. NTW Block II will be able to 

defend against a future threat of tactical ballistic missiles with warhead separations at 

ranges greater than 1,500 km from the defending AEGIS ship, such as the NO DONG, 

CSS-5, and TAEPODONG™ 

International NMD Cooperation Efforts 

The threat of limited ballistic missile attacks is not limited to solely the United 

States. Several foreign governments have indicated interest in working with the United 

States in developing sea-based TBM defenses. To many of these countries, a U.S. theater 

ballistic missile defense capability would give them a NMD capability. Cooperative 

TBMD development efforts and cost sharing would likely reduce the cost of developing a 

sea-based NMD capability, and thus possibly make this option even more economically 

feasible. 

The potential for foreign investment/cost sharing and procurement of Navy 

TBMD (read NMD) systems is real. For example, the Japanese Maritime Self Defense 

Force has expressed growing interest in equipping their existing and planned AEGIS 

destroyers with a theater-wide TBMD capability to defend all of Japan. The U.S. will, 

however, have to be sensitive in dealing with a number of international and domestic 

issues affecting Japan's participation in U.S. missile defense efforts. Japanese foreign 

concerns include adverse reactions from regional neighbors, such as China, and Japan's 
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desire to stay out of ABM Treaty disputes between the United States and the Russian 

Federation.85 Domestic Japanese concerns include a weak economy, government 

instability, and almost certain rejection by the vocal Japanese pacifist population.    In 

1996, Spain initiated procurement of four AEGIS combat system equipped ships, which 

could also be equipped with a TBMD capability. Australia and Turkey are also 

evaluating procuring the AEGIS combat system or elements of it for their navies. 

Several NATO countries, including the United Kingdom, Germany, Spain, the 

Netherlands, Italy, and France, have also expressed an interest in developing sea-based 

TBM defenses jointly with the U.S. Navy. More and more countries are identifying a 

critical need for sea-based missile defenses, and they are showing the willingness to 

cooperatively develop, coproduce, or procure AEGIS TBMD capability. This 

willingness may benefit the U.S. by both providing additional funding sources for 

continued research and development and providing additional layered defenses courtesy 

of the United States' overseas allies.87 

Assumptions 

To determine whether it is feasible for U.S. Navy surface ships to be employed as 

a sea-based adjunct to America's NMD strategy, this study will make the following two 

assumptions: (1) the Navy Theater-Wide TBMD (Block II) program will be successfully 

completed as planned, and (2) the baseline NTW-TBMD system will be ABM Treaty 

compliant, thus analysis of ABM Treaty Compliance will center on evolved, enhanced 

versions of the NTW-TBMD system. 
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Definitions 

ABM Treaty 

The term "ABM Treaty" means the Treaty Between the United States of America 

and the Union of Soviet Socialist Republics on the Limitation of Anti-Ballistic Missile 

Systems, and signed at Moscow on May 26,1972, and includes the Protocols to that 

Treaty, signed at Moscow on July 3,1974. 

1997 ABM/TMD Agreements 

The term "1997 ABM/TMD Agreements" means the ABM/TMD Agreements 

between the United States of America and the Russian Federation, Belarus, Kazakhstan, 

and Ukraine, signed at New York on September 26,1997. These agreements include a 

Memorandum of Understanding providing for succession to the ABM Treaty by those 

four states of the former Soviet Union (the states retaining control of strategic nuclear 

weapons). Additionally, two Agreed Statements relating to the ABM Treaty, dealing 

with lower and higher velocity theater missile defense systems, respectively; an 

associated Agreement on Confidence-Building Measures; and new Standing Consultative 

Commission (SCC) regulations that will govern multilateral operation of the 

Commission. The signatories also initialed a Joint Statement that provides for an annual 

exchange of information on the status of TMD plans and programs. Together, these 

documents clarify the demarcation between ABM systems, which are limited by the 

ABM Treaty, and TMD systems, which are not limited by the ABM Treaty. 
.88 

Limited Ballistic Missile Attack 

The term "limited ballistic missile attack" refers to a limited ballistic missile 

attack as that term is used in the National Ballistic Defense Capstone Requirements 
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Document, dated August 24,1996. The actual number of reentry vehicles (RVs) in a 

"limited ballistic missile attack" is classified, but can be assumed to be substantially less 

than one hundred. This document was issued by the United States Space Command and 

validated by the Joint Requirements Oversight Council of the Department of Defense. 

Limitations and Delimitations 

This study is concerned with evaluating the feasibility of developing and 

deploying a sea-based NMD element. 

This thesis is unclassified to allow widest possible dissemination and 

consultation. Research will be accomplished using only unclassified sources. 

This study does not definitively evaluate cost effectiveness of using AEGIS 

combat system equipped ships for NMD. It merely cites funding estimates and cost data 

available from other sources. 

This study addresses current NTW-TBMD plans and capabilities and discusses 

how these capabilities could be evolved into a sea-based NMD adjunct. This analysis is 

not restricted only to programs that have already been evaluated as ABM Treaty 

compliant. 

Significance 

This thesis demonstrates that, given the evolving political environment 

surrounding NMD, there is a role for a sea-based adjunct to America's NMD strategy. 

The Navy has no ongoing efforts to develop or implement any elements of a NMD 

system, nor is it challenging the ABM Treaty or the existing ballistic missile defense 

political or organizational structures. The Navy is, however, supporting BMDO's JPO- 

NMD as a means to provide the analytical basis to facilitate full and effective Navy 

participation in future NMD programs. This study shows that despite the absence of 
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administration support for a sea-based NMD element, the Navy should play a role in 

America's NMD strategy. Additionally, this thesis shows that employment of an 

enhanced version of a proven, fielded weapon system using evolutionary acquisition 

methods would be both expedient and effective. To date, only land-based and space- 

based NMD options have been considered, and the majority of these systems are not even 

programmed to reach an operational status unless a specific threat is identified. And, as 

this thesis shows in chapter three, development and deployment of one of these systems 

would require modification to, or withdrawal from, the ABM Treaty. Likewise, the cost 

of developing some of the emerging technologies appears to be prohibitive in today's 

fiscally constrained environment. AEGIS ships are paid for and in the fleet in sufficient 

numbers to cover the entire continental United States, Hawaii, Alaska, Puerto Rico, and 

Guam. And just as important, this capability could be continuously upgraded 

(evolutionary, not revolutionary) without requiring significant funding since the upgrades 

will already be programmed as part of the Navy's regular overhaul and modernization 

program in support of other related roles and missions. And if the United States decides 

to deploy a NMD system and chooses to modify the ABM Treaty, the benefits of a sea- 

based NMD element warrant that any ABM Treaty modifications include provisions 

permitting sea-based NMD. This thesis will contribute largely to understanding the 

feasibility of employing Navy surface ships as a sea-based adjunct to America's NMD 

strategy. If the U.S. government chooses to employ surface combatants, the United 

States could conceivably have an effective sea-based NMD capability (albeit limited), 

capable of deployment within the next three to six years. 

Scope and Organization of the Study 

Intertwined technological and political issues have shaped the history of ballistic 

missile defense efforts in the United States. America's technological capability to 
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counter ballistic missile threats today is exponentially greater than it was in 1972 when 

the ABM Treaty was signed. And the Cold War fear of nuclear Armageddon has given 

way to fear of a WMD attack by a Third World rogue nation or an accidental/ 

unauthorized launch by one of the declared major nuclear powers. Given today's 

technological capabilities, the growing ballistic missile threat, and the political factors 

surrounding the ABM Treaty, the United States is wrestling with the decision of whether 

or not to develop and deploy a NMD capability. The recent statement by Under 

Secretary of Defense for Acquisition and Technology Jacques Gansler (discussed above) 

makes it clear that the political factors shaping this debate are shifting the consensus 

towards deployment of a NMD capability. This thesis will examine technological and 

operational issues that affect the feasibility of adding a sea-based adjunct to the current 

NMD strategy. It will also look at the politically charged issue of ABM Treaty 

compliance. This study will use a series of questions to focus the research. The primary 

question is whether it is feasible to employ U.S. Navy surface ships as an element of 

national missile defense strategy. The following chapters will attempt to answer this 

question by answering secondary questions. 

Chapter two explores the state of the literature surrounding the NMD debate. 

This chapter will review literature on ballistic missile threats, NMD strategy and systems, 

ABM Treaty compliance issues, and U.S. Navy ballistic missile defense capabilities and 

limitations. This review will show that there has been significant research done in these 

areas, but with very limited exception, there is a void of literature concerning the 

feasibility and advantages of a sea-based NMD adjunct. 

Chapter three shows that ABM Treaty provisions should not be used by the 

administration or Department of Defense as justification for excluding a sea-based NMD 

adjunct from the United States' NMD strategy. This chapter applies legal treaty 

interpretation methods to show that the deployment of any NMD system will require 
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modification to, or abrogation of, the ABM Treaty. This is a very significant point, in 

that the vast majority of NMD literature to date has concluded that some land-based 

NMD systems would comply with the ABM Treaty. It does this by summarizing the 

legal methods for interpreting treaties and some of the conclusions developed by Keith 

Sorge in Legal Implications of United States Ballistic Missile Defense Systems. Sorge's 

conclusions are then applied to the current NMD strategy to show that any NMD system 

capable of defending all fifty states would not be compliant with the ABM Treaty. This 

study then concludes that if the ABM Treaty must be modified to permit land-based 

NMD it should be modified to permit sea-based ABM defenses as well. 

Chapter four is the crux of this thesis. It examines the questions, Is it 

technologically and operationally feasible for AEGIS-equipped ships to perform a 

national missile defense role? and Could these ships enhance a land-based NMD system 

to a degree that warrants their inclusion in the United States' NMD strategy? To answer 

these questions, a number of tertiary questions will be answered. This chapter discusses 

some of the effects of geographic ship positioning on performing a NMD role. It shows 

that the Navy can support and sustain NMD tasking with current fleet assets and within 

current deployment cycles. It shows that naval forces can be effectively integrated into 

the NMD architecture. It addresses some of the enhanced capabilities the Navy would 

require for NMD and discusses whether these capabilities are available. This chapter also 

shows that there is sufficient growth potential in the Navy's NTW-TBMD system to keep 

pace with evolving threats. And it discusses the self-defense capabilities of AEGIS ships 

when they are employed in a NMD role. This chapter also shows that a naval NMD 

system would be cost effective and that there is sufficient expertise and training in the 

Navy's AEGIS community to support a naval NMD program. A judgment as to the 

technological and operational feasibility will be made based on these factors. The 
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strength of this judgment rides on the strength of the assessment of these factors and on 

the conclusions drawn. 

Chapter five summarizes the conclusions of the previous chapters to show the 

relative value a sea-based adjunct to the NMD strategy. Based on these conclusions, it 

outlines recommendations for future sea-based NMD efforts. 
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CHAPTER TWO 

LITERATURE REVIEW 

Research on missile defense over the past five years has focused almost 

exclusively on theater ballistic missile defense (TBMD) and cruise missile defense. The 

U.S. military's experiences with SCUD missiles during the 1990-1991 Persian Gulf War 

made the need to protect our forces in operational theaters very clear. Correspondingly, 

numerous military officials, statesmen, and civilian organizations have researched the 

technical, legal, and political aspects of providing a TBMD capability. Current Navy 

research, development, and acquisition plans forecast the operational deployment of an 

effective Navy Area TBMD capability by fiscal year 2001 and a Navy Theater-Wide 

TBMD capability by fiscal year 2004. 

The question of whether the United States should develop and deploy a national 

missile defense (NMD) system has only recently regained significant interest in the 

Congress, conservative press and elements of the United States defense establishment. 

There have been limited works during the past couple years focusing on NMD strategy. 

Current NMD related research efforts have focused on ballistic missile threats, NMD 

systems and contingency deployment capabilities, and ABM Treaty compliance of 

generic NMD systems using ground-based interceptors. 

This chapter explores the state of the literature surrounding the NMD debate. 

Consequently, it provides a review of literature on ballistic missile threats, NMD strategy 

and systems, ABM Treaty compliance issues, and U.S. Navy ballistic missile defense 

capabilities and limitations. To date, there have been very few works specifically 

dedicated to discussing the feasibility and advantages of employing U.S. Navy surface 

combatants as a sea-based adjunct to the NMD strategy, a niche this paper attempts to 

fill. 
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Ballistic Missile Threats 

Advocates of deploying a NMD system routinely cite a variety of references 

describing the growing threat the United States faces from rogue states who are acquiring 

the capability to reach the United States with ballistic missiles. Few of these references 

provide solid evidence of when the threat will materialize. Additionally, most of these 

references do not provide specific timelines for when exactly the United States 

will face the threat of a ballistic missile attack from a rogue nation, but they do make it 

clear that there is a new dimension to the threat, and it is growing—it's a matter of when 

it will directly threaten the United States, not if. 

Government Publications 

The most recent National Intelligence Estimate (NIE 95-19) prepared by the U.S. 

Intelligence Community (IC) analyzing the threat to the United States from foreign 

missile systems has received mixed reviews from congressional members and other 

critics.1 The National Security and International Affairs Division of the General 

Accounting Office (GAO) concluded in a 30 August 1996 report to the House Committee 

on National Security there were several shortcomings in NIE 95-19. According to the 

GAO, the main judgement of NIE 95-19~"No country, other than the major declared 

nuclear powers, will develop or otherwise acquire a ballistic missile in the next 15 years 

that could threaten the contiguous 48 states or Canada."~was expressed with overstated 

certainty. Additionally, it did not (1) quantify the certainty level of nearly all of its key 

judgments, (2) identify explicitly its critical assumptions, and (3) develop alternative 

futures.2 The GAO report on NIE 95-19 concluded that the IC's shortcomings in 

collection of information on foreign plans and capabilities produced substantial 

uncertainties that do not support the level of certainty in the NIE's conclusions. 
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In April 1996, the Department of Defense released a study entitled Proliferation: 

Threat and Response. The key finding of this report was that the threat was changing 

from global to regional. The report did not address the current ballistic missile threat to 

the United States, but it did note, however, that".. .unlike during the Cold War, those 

who possess nuclear, biological, and chemical weapons may actually come to use them.' 

The report made no recommendations, but concluded by stating that "The end of the Cold 

War has reduced the threat of a global nuclear war, but today a new threat is rising from 

the global spread of nuclear, biological, and chemical weapons."5 The updated, 

November 1997 version of this study paints an even greater danger to the United States 

and its military from nuclear, biological, and chemical attack. Secretary of Defense 

William Cohen comments in his opening message that United States defense planners 

must assume that use of chemical and biological weapons is a likely condition of future 

warfare. He also states there is a heightened prospect for these weapons being used 

against our people at home (i.e., there is a likelihood of attacks against civilians in the 

United States).6 

The Director of the Ballistic Missile Defense Organization (BMDO), Lieutenant 

General Lester Lyles, in a statement to the House National Security Committee on 5 

November 1997 expressed his view that the Department of Defense is very concerned 

with the rapidly evolving Iranian medium-range ballistic missile threat. Iran's potential 

to deploy missiles capable of reaching targets from 1,000 to 1,300 kms away is 

developing much quicker than expected. Iran has already conducted a successful test 

firing of a rocket motor for this program. Additional test firings are expected early in 

1998, with a deployment capability possible as early as 1999. 
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Government Sponsored Research Papers 

Tn Ballistic Missile Proliferation in the Third World: The Impact on U.S. Naval 

Operations, Lieutenant Commander Richard A. Holzknecht evaluates the impact of 

ballistic missile proliferation on the conduct of U.S. naval operations worldwide. His 

analysis of the state of Third World ballistic missile technology concludes that most 

Third World ballistic missile proliferants are determined to develop or acquire nuclear, 

chemical, and advanced conventional warheads. These warheads will give them 

reasonable probabilities of damaging intended targets at extended ranges.7 This 

conclusion not only has implications for forward deployed naval operations, but for the 

potential threat against the United States as well. 

Other Publications and References 

Many publications on the subject of ballistic missile proliferation discuss 

technological capabilities. Technological capability alone is not sufficient to evaluate 

this growing threat. A June 1991 study by the Institute for Defense Analysis 

concentrated "on the role of ballistic missiles in the defense plans of Third World states 

rather than on the kinds of missile technologies they are seeking to acquire."8 This study 

concluded there were four significant implications that defense planners needed to 

consider. These include: 

The likelihood of ballistic missile use in future regional conflicts 
appears high, especially in the Middle East and Southwest Asia. 
Consequently, the need for theater and limited protection anti- 
ballistic missile systems should increase in the near future. 

Technical capabilities are a major constraint on Third World 
targeting decisions. This is because their missile generally have 
relatively short 
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range, are not very accurate, have small payloads, have low per- 
day launch rates, and are generally armed with conventional 
warheads. 

• Third World ballistic missiles are seen as a way of discouraging 
superpower intervention in regional conflicts. Failing that, some 
Third World leaders have announced a willingness (technical 
capabilities permitting) to strike offshore U.S. military bases or 
U.S. cities in retribution for U.S. military actions. This intention 
appears to be irrespective of the overall correlation of forces. 

• Current lack of real-time, long-range reconnaissance capabilities 
means that Third World states can strike only targets which (1) 
have been identified and located before the conflict begins, and (2) 
remain stationary so that pre-war locational data remains accurate. 

In March 1996, the Heritage Foundation released a report entitled Defending 

America: Ending America's Vulnerability to Ballistic Missiles. This document was an 

update to their June 1995 report entitled Defending America: A Near- and Long-Term 

Plan to Deploy Missile Defenses. These reports, two of the very few addressing a sea- 

based NMD element, provide some of the strongest support for including the Navy as an 

essential element of America's NMD. Ambassador Henry Cooper, former Director of the 

Strategic Defense Initiative Organization (SDIO), chaired the Missile Defense Study 

Team. The main finding of both reports was that the United States has no defense against 

inter-continental ballistic missiles (ICBMs). The initial report stated that ICBMs 

marketed by the declared nuclear powers as space launch vehicles could provide rogue 

states with the ability to attack the United States. The 1996 update cited (but did not 

identify) authoritative administration officials as having testified to Congress in May 

1995, that rogue states could threaten the United States with ICBM attacks in the next 

three to five years. Both reports concluded that ballistic missiles pose a clear, present, 

and growing threat to the United States and her allies overseas. The update report 

recommended the Navy's Upper Tier interceptor system (now called the Navy Theater- 

Wide TBMD [NTW-TBMD] system) be deployed as soon as technically feasible in 
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conjunction with the Brilliant Eyes space-based sensor system (later called the Space and 

Missile Tracking System [SMTS], and know known as the Space Based Infrared System 

[SBIRS] Low component).10 

National Missile Defense Strategy and Systems 

The literature summarized in this section discusses the current United States 

NMD strategy, and recommendations for its modification and deployment. As this 

section shows, many government officials and civilian authors have maintained that it is 

possible to deploy an ABM Treaty compliant NMD system provided the system uses no 

more than one hundred fixed, ground-based interceptors. Consequently, the majority of 

the recent literature on national missile defense strategy and systems has focused on 

systems employing fixed, ground-based interceptors. There has been a distinct shortage 

of literature addressing other NMD options. 

Government Publications 

There are several government publications which describe the current United 

States NMD strategy and deployment plan. Secretary of Defense William S. Cohen's 

Annual Report to the President and the Congress, April 1997. states that NMD is the 

second highest priority of the Ballistic Missile Defense Organization. Secretary Cohen 

describes the United States NMD strategy as a "3+3" strategy. America's NMD 

program, known as the NMD Deployment Readiness Program, will develop all the 

elements of a balanced, ABM Treaty compliant system, achieving a first test of an 

integrated system by fiscal year 1999 (three years from the creation of this plan). The 

United States will then be able to deploy an initial system, that may comply with the 

ABM Treaty as written, within three years of a decision to do so.11 Under current 

legislation, this decision will not be made before the year 2000. 
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In the September 1996 NMD Deployment Readiness Program Overview. Colonel 

David F. McNiemey, the then Acting Program Manager of BMDO's National Missile 

Defense Joint Program Office, summarizes America's NMD Deployment Readiness 

Program and describes the defenses being developed to defend the United States against 

ICBMs from the Third World. Nowhere in this paper does it mention Navy involvement 

in this program. 

Government Sponsored Research Papers 

Students at the various service and national war colleges have begun studying and 

publishing papers discussing the perceived necessity for developing and deploying a 

NMD system. One such paper is National Missile Defense (NMDV-Has Its Time Come? 

by Lieutenant Colonel David K. Barrett, USAF. In this paper Lieutenant Colonel Barrett 

argues, contrary to the views of the current administration, that the United States needs to 

deploy a NMD system now more than ever before. He believes that the U.S. is 

threatened more from the proliferation of weapons of mass destruction than from an 

unlimited nuclear war with the former Soviet Union. 

National Missile Defense Contingency Deployment by Clifford E. Reeves is a 

recent work that looks at a "pathfinder" deployment capability of a NMD system within 

two years of a perceived threat. This work recommends allocating resources to provide 

for development of an emergency deployment capability concept that does not include 

any Navy surface ship assets. 

Joint Theater Missile Defense by Howard I. Harmatz presents a brief overview of 

United States theater missile defense (TMD) initiatives to date. It identifies the threat, 

reviews current joint doctrine, and then presents a case that only a truly joint defense 

approach can effectively defeat any future employment of weapons of mass destruction 

(WMD) by theater missiles against U.S. forces or its allies. The argument that an 
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effective theater missile defense requires coordinated Army, Air Force, and Navy efforts 

may also have validity in a strategic missile defense environment. 

Other Publications and References 

In a 6 March 1997 statement before the Military Research and Development 

Subcommittee of the House Committee on National Security, Under Secretary of Defense 

for Acquisition and Technology Paul G. Kaminski gave a complete summary of United 

States ballistic missile defense programs. This statement outlined several key elements 

of United States NMD strategy. Under the "3+3" program, an initial operational 

capability (IOC) for an NMD system could be achieved by 2003 if a deployment decision 

is reached in 2000. The goal is to be in a posture to be three years away from 

deployment, ready to respond to the emergence of a threat. According to Mr. Kaminski, 

it does not make sense to make a deployment decision in advance of the confirmed 

emergence of a threat, because the United States would be making investments 

prematurely, resulting in a deployed system that would be less capable when it is really 

needed. In the absence of a threat, the plan is to continue NMD research to enhance the 

capability of the system that could be deployed when the deployment decision is made. 

The development program now underway will comply with the existing ABM Treaty. 

However, the system that is ultimately fielded, should a deployment decision be made in 

the year 2000 or later, might comply with the ABM Treaty, or might require modification 

of the Treaty, depending on what the threat situation requires. Mr. Kaminski emphasized 

that at this point, the United States has made no commitment to deploy a NMD system. 

The U.S. Air Force Space Command (AFSPC) performs Battle Management, 

Command, Control, and Communications (BMC3) functions in the NMD development 

plan. According to the FY96 AFSPC National Missile Defense Sub-Mission Area 

Development Plan, NMD is one of three sub-mission areas under the Space Control 

42 



mission area along with Counterspace and Space Surveillance. The AFSPC is 

aggressively pursuing the supporting technologies required to overcome BMC3 

deficiencies. 

Pursuit of the Shield: The U.S. Quest for Limited Ballistic Missile Defense by K. 

Scott McMahon's book is one of the most current and comprehensive references on the 

subject of NMD. This book compares and contrasts the interaction between technology, 

threat perception, national security strategy, and the political forces that led to the rise 

and fall of a limited NMD during the Cold War era and to its resurgence in the 1990s. 

McMahon's goal is to develop a NMD strategy proposal that can generate enough 

support in the military, civilian, and political communities to sustain it through 

deployment and operations. McMahon develops eight major findings in his book: 

• Political and social upheaval can strike strategic powers (e.g., 
China and former Soviet Union), thus threatening accidental or 
unauthorized missile launches. 

• The global non-proliferation regime can slow, but it will rarely 
stop, proliferators determined to acquire NBC (nuclear, biological, 
and chemical) weapons and long-range ballistic missiles. 

• New ballistic missile powers could threaten CONUS (continental 
United States) in the first decade of the twenty-first century, or 
sooner if proliferators exploit shortcuts to strategic rocket 
acquisition. 

• The United States must make BMD (ballistic missile defense) 
force structure decisions on the basis of global strategic 
capabilities, not intentions, because today's friends could be 
tomorrow's enemies. 

• The United States cannot count on deterrence to protect CONUS; 
rational and irrational enemies alike could threaten or carry out a 
missile strike on CONUS. 
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In principle, the United States can mount credible defenses at both 
the strategic and tactical levels against terrorist NBC strikes (e.g., 
'suitcase bombs'), as well as aircraft and cruise missiles. 

The U.S. commitment to protecting its allies and military forces by 
upgrading it defenses against theater ballistic missiles further 
highlights the vulnerability of CONUS and invites attack. 

Missile defense deployment timelines must be conservative in their 
anticipation of emerging threats. Deployments must be timed to 
permit extensive BMD training and exercises to ensure optimal 
performance when potential threats mature.12 

Based on these eight findings, McMahon makes recommendations in the following three 
areas: 

• BMD deployments and research and development (R&D) 
programs to meet current and potential future ballistic missile 
threats. (McMahon's recommendations do not include sea-based 
defenses.) 

• ABM Treaty revisions that could be made to permit the suggested 
BMD deployments and R&D programs. 

• Cooperative measures that could be undertaken with Russia and 
other countries to ensure that future BMD deployments are 
compatible with strategic arms reduction efforts, and that they 
promote world peace and stability in general.13 

Although McMahon recommends ABM Treaty revisions to permit a robust NMD system, 

he believes that a land-based NMD system at a single site (i.e., Grand Forks, North 

Dakota) would comply with the ABM Treaty.14 

NMD has also been discussed at some length in periodicals. Newspapers such as 

the Washington Times, the Washington Post, and the Baltimore Sun have printed cogent 

articles on NMD, largely advocating the need for a viable NMD capability. There have 

also been articles in numerous journals and magazines, including Defense News, Defense 

Week, and Airpower Journal. 
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ABM Treaty Compliance Issues 

The ABM Treaty has been at the center of the recent debate over theater ballistic 

missile defense and national missile defense. The majority of the work in this area has 

focused on determining whether the various theater ballistic missile defense programs 

comply with the ABM Treaty. Some authors have attempted to extrapolate 

determinations of ABM Treaty compliance for theater ballistic missile defense systems to 

national missile defense systems. Few works have actually addressed whether the 

fundamental concept of a national missile defense system would be compliant with the 

ABM Treaty. This section summarizes literature on all of these aspects of ABM Treaty 

compliance. It will become clear that the lack of literature discussing the determination 

of ABM Treaty compliance of NMD systems, based solely on accepted legal treaty 

interpretation methods, warrants additional research efforts. 

Government Sponsored Research Papers 

In a May 1996 report entitled The ABM Treaty and National Ballistic Missile 

Defense Opportunities, F. S. Nyland examines the potential capabilities of ABM Treaty 

compliant ballistic missile defense systems. Nyland uses operational analysis methods to 

determine the defensive capabilities of ABM Treaty compliant systems against a variety 

of ballistic missile threat parameters. This report concludes that limited missile defense 

systems with up to one hundred ground-based interceptors based at one site, given that 

they meet certain performance goals, could defend against some potential threats. The 

reach of ground-based interceptors would have to be considerable, greater than those 

envisioned in terminal defense system concepts, such as in the current NMD deployment 

readiness program. Nevertheless, Nyland recommends defense planners examine and 

formulate concepts that comply with the ABM Treaty (one hundred ground-based 

interceptors at a single site). Limited attacks by rogue nations or accidental missile 
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launches could be met by effective ballistic missile defenses limited to one hundred ABM 

interceptors. 

The December 1996 Issues in Space Law and Policy by Lieutenant Commander 

Steven A. Padget, USN discusses the delimitation and control of space, space debris, and 

the interpretation of the ABM Treaty. The report describes the traditional interpretation 

of the ABM Treaty, as well as the broad interpretation issued by the Reagan 

administration in 1985 and the permissive interpretation (also drawn up by the Reagan 

administration). The current U.S. administration has chosen not to pursue any of these 

interpretations, but instead has sought agreements with the Russian Federation based 

upon technical differences between theater missile defense systems and strategic missile 

defense systems. This difference is manifested in the terminal velocities of the 

interceptors and ballistic missiles, and the maximum range of the ballistic missiles. 

These changes the administration is attempting to make to the ABM Treaty will require 

the advice and consent of the Senate. Lieutenant Commander Padget seems to support 

the permissive interpretation as the preferred Treaty interpretation. On the other hand, he 

concludes "perhaps the U.S. should have more correctly executed Article XV of the 

treaty and withdrawn from it entirely."15 

Legal Implications of United States Ballistic Missile Defense Systems by Keith 

M. Sorge also provides an analysis of the three ABM Treaty interpretations. This paper 

goes on to describe rules for interpreting treaties and uses them to evaluate the ABM 

Treaty compliance of the various U.S. TMD systems and a baseline NMD system (based 

on one hundred ground based interceptors at a single site). These interpretation rules, 

based on the Vienna Convention on the Law of Treaties, the Restatement (Third) of the 

Foreign Relations Law, and on opinions of the U.S. Supreme Court, will be considered in 

chapter three of this paper. 
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In the March 1996 Army War College report Twixt Scvlla and Charvbdis: Missile 

Defense and the ABM Treaty, Vincent J. Faggioli argues that the 1997 ABM/TMD 

Agreements negotiated by the Clinton Administration strengthened the ABM Treaty 

while permitting theater missile defenses capable of adequately defending U.S. forces. 

James R. Greenburg in Theater Ballistic Missile Defense: New United States 

Strategic Requirements and the ABM Treaty concludes that the ABM Treaty remains 

useful for U.S. national security interests in the post-Cold War world and should be 

maintained as currently written. Greenburg further states that the ABM Treaty should not 

be multilateralized (contrary to the current administration's course of action). 

On a different note, in Strategic Culture and Ballistic Missile Defense: Russia and 

the United States, Miriam D. Becker examines the strategic cultures of the United States 

and the former Soviet Union. Becker believes the post-Cold War Russian strategic 

culture is moving beyond the old Soviet culture, providing potential opportunities for 

future participation in a global protective system, the sharing of early warning data, and 

the transfer of BMD technology. 

Other Publications and References 

Defending Deterrence: Managing the ABM Treaty Regime into the 21st Century, 

edited by Antonia Chayes and Paul Doty is one of the few authoritative published works 

on the ABM Treaty. It is a year-long study by a group of technical, legal, and military 

experts with wide-ranging policy and political views. This book attempts to determine 

whether and how the underlying objectives of the ABM Treaty can be preserved in a 

rapidly changing technological and political environment. In their analyses, the authors 

presume that the United States will continue to rely on the current nuclear deterrence 

strategy and will want to continue to support the ABM Treaty; therefore, they have 

focused on ensuring that technological developments in this area remain ABM Treaty 
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compliant. This book offers a framework and options for making NMD policy decisions 

based on technical issues the changing political environment. This book is a landmark 

work in that it not only discusses the substance of the ABM Treaty, but it offers a 

methodology for managing the ABM Treaty regime. 

U.S. Navy Missile Defense Capabilities and Limitations 

The literature on Navy strategic missile defense is virtually non-existent. With 

the exception of the Heritage foundation documents summarized above, and a handful of 

articles published in newspapers and periodicals, discussions of Navy ballistic missile 

defense capabilities have been limited to tactical and theater defense capabilities. 

Fortunately, much of the literature on Navy theater-wide TBMD has significance to a 

discussion of Navy strategic BMD capabilities, as will be discussed in Chapter 4 of this 

thesis. 

Government Publications 

The Navy Program Executive Officer (Theater Air Defense) Naw Theater 

Ballistic Missile Defense pamphlet provides an excellent overview of the Navy's area 

and theater-wide TBMD programs. The pamphlet outlines the threat facing forward 

deployed and expeditionary forces, the flexibility inherent in using sea-based defenses, 

the demonstrated capabilities of the AEGIS combat system, and the developments 

planned as part of the Navy Area and Navy Theater-Wide TBMD programs. The PEO- 

TAD Naw Theater Wide Theater Ballistic Missile Defense Preliminary Draft Cost 

Analysis Requirements Description fCARDlfRev 0.1) provides a much more detailed 

description of the NTW-TBMD program. Program areas discussed in detail include: 

system overview, risk, system operational concept, quantity requirements, system 

manpower requirements, system activity rates, system milestone schedule, acquisition 
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strategy, system development plan, element facilities requirements, SM-3 technical 

parameters (unclassified values), and an AEGIS combat system computer program 

requirements outline. 

The March 1996 Department of Defense Report to the Congress on Navy Theater 

Wide Defense System ("Formerly Navy Upper Tier) describes two key advantages to 

employing sea-based TBMD assets. First, in an "overseas crisis" or "developing theater" 

scenario, the sea-based TBMD architecture would be highly effective. Second, the sea- 

based NTW-TBMD system, because of the projected SM-3 interceptor performance and 

the ability to forward deploy AEGIS ships, would have the ability to achieve ascent phase 

intercepts. The present NMD deployment readiness program, consisting of GBIs, would 

not have this capability. If a sea-based NMD component could provide this capability it 

would significantly improve engagement opportunities against ballistic missile threats. 

Engagement of a threat with more than one weapon system, during various phases of its 

flight would provide what is commonly referred to as "defense in depth." 

Government Sponsored Research Papers 

Numerous computer models have been developed to perform air defense 

simulations. Mark R. Rios in Optimizing AEGIS Ship Stationing for Active Theater 

Missile Defense used the Extended Air Defense Simulation (EADSIM) to determine the 

optimum stationing of an AEGIS ship in a TBMD role defending two cities. To aid in 

visualization of his results, Rios used three-dimensional surface and contour plots to 

display the optimal stationing area of a ship for a particular scenario. 

The SM-X Flight Demonstration Program Provides the Foundation for Navy 

Theater-Wide Ballistic Missile Defense by A. Patel and others describes the interceptor 

development program for the NTW-TBMD program. The Navy is pursuing an 

evolutionary process, building upon the Navy TERRIER LEAP Technology 
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Demonstration Program and the SM-2 Block IV missile program. A description of how 

the planned flight test series will prepare the Navy for a near-term contingency capability 

and ultimately a highly capable objective system is also provided. 

Other Publications and References 

The December 1996 TMD Defense Planning study by H. K. Armenian, Et. Al. of 

Litton Systems, Inc., Data Systems Division used computer modeling to generate and 

evaluate attack and defense plans for various threats, sensors, weapons, and numerous 

missile threat origins. The study focused on the theater missile defense land- and sea- 

based defense planning problem where multiple theater ballistic missiles and theater 

cruise missiles are launched from numerous locations against many friendly assets. 

The most significant periodical article advocating a role for the Navy in NMD 

was published in National Security Strategy Quarterly in the summer of 1997. In an 

article entitled "National Missile Defense and the Navy's Potential Solution," Jon P. 

Walman provides a coherent argument for both the acceleration of the development and 

deployment of a NMD system, and the consideration of employing sea-based NMD 

assets to help achieve a defensive umbrella. 

In an article published in the September 1997 U.S. Naval Institute Proceedings 

entitled "Tomorrow's Fleet," Dr. Scott C. Truver mentions that a renewed commitment to 

NMD has lead some to propose a sea-based NMD solution. Although he does not say 

who has recently proposed a sea-based NMD system, Dr. Truver does make it clear that 

the ABM Treaty and the 1997 ABM/TMD Agreements are the focus of serious study 

within the Navy's TBMD community. 

Taking all of these works into account, it becomes clear that there is a significant 

lack of literature on the topics of the legal implications of the ABM Treaty on NMD and 
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the feasibility and advantages of sea-based NMD. The following chapters of this thesis 

will attempt to help fill these voids. 
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CHAPTER THREE 

ABM TREATY COMPLIANCE OF NATIONAL 
MISSILE DEFENSE SYSTEMS 

Much of the debate over whether the United States should develop and deploy a 

national missile defense system centers on the legal restrictions of the ABM Treaty. 

Proponents of land-based NMD, such as Secretary of Defense Cohen1 and Under 

Secretary of Defense for Acquisition and Technology Kaminski,2 believe the deployment 

of a one hundred interceptor NMD system at a single land-based site might comply with 

the ABM Treaty, while sea-based NMD would not. And some civilian defense analysts, 

such as K. Scott McMahon are sure a land-based NMD system would comply with the 

ABM Treaty, while a sea-based system would not.3 These beliefs have directed much of 

the NMD debate towards determining how robust and capable of a land-based NMD 

system the ABM Treaty permits. This chapter argues that this debate should not be 

limited to detennining the extent of land-based NMD capability permitted by the ABM 

Treaty. Instead, the debate should be over determining whether the United States desires 

to modify or withdraw from the ABM Treaty to enable development of any NMD 

system, whether it be land-based or sea-based. To this end, this chapter presents an 

argument that shows any NMD system, in any form, capable of defending all fifty states 

would not comply with the current ABM Treaty. This leads to the conclusion that if: (1) 

the United States is intent on developing a NMD system, and (2) sea-based NMD is no 

more legally constrained by the ABM Treaty than land-based NMD is; then, it is legally 

feasible to add a sea-based NMD adjunct to the United States' NMD strategy. 
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Before the United States deploys a national missile defense (NMD) system, a 

determination of whether to modify or withdraw from the ABM Treaty will have to be 

made. This decision will be made based on both political and legal issues surrounding 

the ABM Treaty. This chapter does not delve into the political issues surrounding this 

debate. Instead, it presents a legal interpretation of the ABM Treaty's impact on NMD. 

And it concludes that the administration and Department of Defense should not use the 

provisions of the ABM Treaty as justification for excluding a sea-based NMD adjunct 

from the United States' NMD strategy because the ABM Treaty prohibits any form of 

national missile defense, including a land-based system. 

This chapter summarizes the legal methods for interpreting treaties and some of 

the conclusions contained in Keith Sorge's thesis, "Legal Implications of United States 

Ballistic Missile Defense Systems." Sorge's thesis is one of very few scholarly works to 

analyze ABM Treaty compliance based on accepted legal treaty interpretation 

methodologies. The bulk of Sorge's conclusions address the ABM Treaty compliance of 

the United States' theater ballistic missile defense systems, but he also evaluates whether 

a NMD system capable of defending only the forty-eight contiguous states would comply 

with the ABM Treaty. This chapter will apply and expand Sorge's conclusions to show 

that any national missile defense system capable of defending all fifty states would 

require the United States either modify or withdraw from the ABM Treaty. And, if the 

United States chooses to modify the ABM Treaty, this thesis concludes that these 

modifications should include provisions permitting sea-based NMD as well. 
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This chapter begins by examining some of the most significant ambiguities in the 

ABM Treaty language to show that, although they create problems in determining 

compliance of theater ballistic missile defense systems, they have no effect on the NMD 

debate. Then, the rules Sorge used for interpreting treaties are discussed and applied to 

the ABM Treaty. An analysis of the legality of NMD research programs, particularly 

sea-based ones, follows. This chapter also provides a brief discussion of the options 

available to the United States to overcome the legal restrictions of the ABM Treaty 

should a decision to deploy a NMD system be made. 

Compliance Determinations and Ambiguities 
in the ABM Treaty Language 

In the United States, the Department of Defense is responsible for ABM Treaty 

compliance determinations. Specifically, the Office of Arms Control Implementation and 

Compliance within the Office of the Under Secretary of Defense for Acquisition and 

Technology, interprets and applies the guidelines of the ABM Treaty to determine 

whether U.S. missile defense systems comply with the ABM Treaty.4 With the exception 

of the Strategic Defense Initiative (SDI), the United States has only used its compliance 

determination process to determine whether theater ballistic missile defense systems, 

such as the Theater High Altitude Air Defense (THAAD) system and the Navy Theater- 

Wide Tactical Ballistic Missile Defense (NTW-TBMD) system, comply with the ABM 

Treaty.5 The results of these determinations are classified and have not been published. 

In conducting compliance determinations, the Office of Arms Control Implementation 
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and Compliance focuses on two main questions: will the system have the capability to 

counter "strategic ballistic missiles," and will the system be "tested in an ABM mode."6 

Answering these two questions is not a straightforward process. Article II of the 

ABM Treaty states that the purpose of the ABM Treaty is to limit systems designed to 

counter "strategic ballistic missiles."7 Although the term "strategic" is used repeatedly 

throughout the ABM Treaty, it is not defined anywhere in the text. Accordingly, the 

Office of Arms Control Implementation and Compliance has had to determine whether 

"tactical" ballistic missile defense systems could conceivably be employed as "strategic" 

ballistic missile defense systems without having clearly defined threshold criteria to base 

their determinations. Compliance determinations and the criteria used in the 

Q 

determination process are and will remain classified secret for the foreseeable future. 

One of the main objectives of the 1997 ABM/TMD Agreements is to provide a 

quantitative demarcation between tactical ballistic missiles and strategic ballistic missiles 

in an effort to eliminate this ambiguity in the ABM Treaty language. Since these 

agreements have not been submitted to the Senate for advice and consent, they do not yet 

carry the full force of law. 

The second question answered in the U.S. compliance determination process is 

also complicated by ambiguous ABM Treaty language. Without a firm, legal definition 

of "strategic" the parameters constituting an ABM role or mode cannot be specifically 

defined. Thus, in some cases, it may be impossible to state with complete certainty 

whether or not a ballistic missile defense system is going to be tested in an ABM mode. 
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The questions raised by the undefined terms discussed above have been at the 

center of intense debates over the compliance of theater ballistic missile defense systems. 

The questions all center on the issue of differentiating between "strategic" and "tactical" 

defenses. As a national missile defense capability is a strategic defensive system, none of 

the above issues play a role in the NMD debate. A determination of whether a NMD 

system complies with the ABM Treaty has to be made based on other ABM Treaty 

provisions and treaty interpretation principles. In this thesis, the determination will use 

the accepted legal methods espoused by Keith Sorge to show that a NMD system capable 

of defending all fifty states from a limited ballistic missile attack would violate the basic 

object and purpose of the ABM Treaty. 

Treaty Interpretation 

In "Legal Implications of United States Ballistic Missile Defense Systems," Keith 

Sorge identifies and uses three major legal sources to assess ballistic missile defense 

systems for Treaty compliance~the Vienna Convention on the Law of Treaties 

(hereinafter cited as the Vienna Convention),9 the Restatement of the Law Third of the 

Foreign Relations Law of the United States (hereinafter cited as the Third Restatement), 

and U.S. case law.11 Sorge points out that, "The differences among the three could 

possibly lead to different interpretations of a treaty. This reality merely compounds the 

uncertainty already created by the wording of the ABM Treaty itself."12 Sorge provides a 

review of these three sources to build the solid legal basis he used for assessing the 

legality of a ballistic missile defense systems in the context of the ABM Treaty. 
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Sorge points out that the Vienna Convention generally has the greatest acceptance 

and prestige internationally. It was adopted on 23 May 1969 at the United Nations 

Conference on the Law of Treaties by a vote of 79 to 1. It entered into force after the 35th 

state ratified it on 27 January 1980.14 Sorge concludes that the preamble makes it clear 

that the Vienna Convention does not only codify existing customary international law, 

but it incorporates new norms to provide for "progressive development" of new 

customary international law. Section 3 of the Vienna Convention, the section governing 

interpretation of treaties, "was adopted without a dissenting vote, indicating to 

some.. .that this section was merely a codification of existing customary rules of 

international law."15 

Sorge points out that although the United States has signed but not yet ratified the 

Vienna Convention, the State Department declared in its 1971 Vienna Convention Letter 

of Submittal to the President that: "Although not yet in force, the Convention is already 

generally recognized as the authoritative guide to current treaty law and practice." 

Sorge bases much of his analysis on Articles 31 and 32 of the Vienna Convention. These 

articles are reprinted below: 

Article 31 

General Rule of Interpretation 

1. A treaty shall be interpreted in good faith in accordance with the 
ordinary meaning to be given to the terms of the treaty in their context and 
in the light of its object and purpose. 
2. The context for the purpose of the interpretation of a treaty shall 
comprise, in addition to the text, including its preamble and annexes: 

(a)       any agreement relating to the treaty which was made 
between all the parties in connection with the conclusion of the treaty; 
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(b)       any instrument which was made by one or more parties in 
connection with the conclusion of the treaty and accepted by the other 
parties as an instrument related to the treaty. 
3. There shall be taken into account, together with the context: 

(a) any subsequent agreement between the parties regarding 
the interpretation of the treaty or the application of its provisions; 

(b) any subsequent practice in the application of the treaty 
which establishes the agreement of the parties regarding its interpretation; 

(c) any relevant rules of international law applicable in the 
relations between the parties. 
4. A special meaning shall be given to a term if it is established that 
the parties so intended. 

Article 32 

Supplementary Means of Interpretation 

Recourse may be had to supplementary means of interpretation, including 
the preparatory work of the treaty and the circumstances of its conclusion, 
in order to confirm the meaning resulting from the application of Article 
31, or to determine the meaning when the interpretation according to 
Article 31: 

(a) leaves the meaning ambiguous or obscure; or 
(b) leads to a result which is manifestly absurd or 

unreasonable. 

The second major legal source Sorge uses in his thesis is the Third Restatement. 

Sorge puts the authority of the Third Restatement into context by summarizing that, 

"though not a formal source of the law, the Restatement does provide a scholarly look at 

what the law is and what in the opinion of the American Law Institute it should be."    He 

notes its significance with regard to international law in his statement that, "It is 

noteworthy that whenever any U.S. federal court deals with an international legal 

problem, it invariably cites and quotes the (Third) Restatement as an accurate description 

of what international law is in a given area." 
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Sorge uses Section 325 of the Third Restatement in his analysis, which states the 

following regarding treaty interpretation: 

(1) An international agreement is to be interpreted in good faith in 
accordance with the ordinary meaning to be given to its terms in their 
context and in the light of its object and purpose. 
(2) Any subsequent agreement between the parties regarding the 
interpretation of the agreement, and subsequent practice between the 
parties in the application of the agreement, are to be taken into account in 
• »20 its interpretation. 

Although the wording of this section is similar to the Vienna Convention, Sorge points 

out that it does have one significant difference—the Third Restatement takes a wider 

view of the use of the material comprising the negotiating history (known as travaux 

preparatoires) of treaties. The Vienna Convention adopted the approach that the text of 

treaties should control the interpretation, and the travaux preparatoires should only be 

used as a secondary source when the "ordinary meaning" of a treaty provision is 

ambiguous or obscure.21 The Third "Restatement concludes that U.S. courts are likely to 

give considerable weight to the negotiating history in interpreting a treaty." 

Sorge defines the scope of the use of travaux preparatoires, as intended in the 

Third Restatement, as follows: 

"A court or agency of the United States is required to take into account 
United States materials relating to the formation of an international 
agreement that might not be considered by an international body such as 
the International Court of Justice."23 Examples given include Senate 
debates and committee reports. This all-inclusive review of documents 
related to a treaty reflects the reality that when U.S. courts are interpreting 
a treaty they are determining "its meaning for purposes of its application 
as domestic law."24 25 
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The final legal source Sorge uses for interpreting treaties is the opinions of the 

U.S. Supreme Court. He notes in the Third Restatement, "Courts in the United States 

have final authority to interpret an international agreement for purposes of applying it as 

law in the United States.. ,."26 

Sorge relies heavily on the case of United States v. Stuart, for identifying a 

number of rules the U.S. Supreme Court uses for treaty interpretation and deciding the 

intent of treaty parties.27 In United States v. Stuart, the Supreme Court stated that, "The 

clear import of treaty language controls unless 'application of the words of the treaty 

according to their obvious meaning affects a result inconsistent with the intent or 

expectations of its signatories.'"28 Sorge also points out that in this same case the Court 

also urged that when interpreting treaties reference should be made to "nontextual 

sources that often assist us in 'giving effect to the intent of the Treaty parties,'.. .such as a 

treaty's ratification history and its subsequent operation.. .."29 According to Sorge, this 

case clearly shows that the majority opinion of the Court favored using the non-textual 

30 approach espoused in the Third Restatement. 

According to Sorge, the final treaty interpretation "rule" to come out of this case 

is that the U.S. Supreme Court has also accepted the principle that the practice of the 

signatories to a treaty, in carrying out the provisions of a treaty, provides evidence of its 

proper interpretation because the conduct of the signatories demonstrates their 

understanding of the agreement.31 

Considering all three of these legal sources for interpreting treaties, Sorge bases 

his determinations of compliance with the ABM Treaty on the purpose and intent of the 
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Treaty text. When ambiguities or other difficulties arise in understanding the text, 

purpose, or intent of the Treaty, his analyses then look at the ABM Treaty's negotiating 

and ratification history as well as the past practices of the signatories. These two 

statements summarize the legal interpretation "tools" Sorge uses to evaluate compliance 

with the ABM Treaty.32 The next section summarizes his conclusions (which are based 

on these tools) concerning NMD and applies them to the broader case of a system 

capable of defending all fifty states. 

National Missile Defense and the ABM Treaty 

As shown in the literature review on pages 40,42,44, and 45, many proponents 

of the current NMD strategy believe that a NMD system consisting of no more than one 

hundred fixed, ground-based interceptors would or at least may comply with the 

provisions of the ABM Treaty. Consequently, the current NMD strategy calls for a 

system consisting of either twenty or one hundred fixed ground-based interceptors, 

located at either a single site (Grand Forks, North Dakota~a "Cl" or "C2" capability) or 

distributed between two sites (Grand Forks and Point Barrow, Alaska~a "C3" capability) 

to protect all fifty states from a limited ballistic missile attack.   The ABM Treaty has 

several provisions which, when combined, make it clear that such a NMD system would 

not comply with the ABM Treaty, but first, a summary of Sorge's analysis and 

conclusions on compliance of a NMD system capable of protecting the forty-eight 

contiguous states is necessary. 
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Sorge bases his conclusions by analyzing the purpose and intent of Treaty Articles 

I, in, and V.33 Article I of the ABM Treaty limits three things: (1) the deployment of a 

defense of the territory of the country, (2) the development of a "base" for such a defense, 

and (3) the deployment of a defense of an individual region of the country except as 

provided for in Article IE of the ABM Treaty.34 Article III of the ABM Treaty, along 

with the 1974 Protocol, permits a single ABM site with no more than one hundred fixed 

ground-based interceptors for the purpose of defending an intercontinental ballistic 

missile (ICBM) missile field or the national capital.35 And, Article V prohibits the parties 

to the Treaty from developing, testing, or deploying ABM systems or components that 

are sea-based, air-based, space-based, or mobile land-based.36 The limitations contained 

in these articles are examined by Sorge to evaluate the compliance of a forty-eight 

contiguous states NMD system. This analysis will be expanded to show that the current 

NMD strategy, and any other NMD options as well, do not comply with the ABM Treaty. 

Sorge begins his analysis with Article I of the ABM Treaty. Article I prohibits 

deploying a system for the "defense of the territory of its country," or for the "defense of 

an individual region" except as permitted in Article III of the Treaty.37 Since the NMD 

system Sorge examines leaves Alaska and Hawaii vulnerable to a ballistic missile attack, 

he concludes that an argument can be made that this system would comply with the ABM 
no 

Treaty since the system would not be defending the "territory of its country." 

Although the ABM Treaty fails to define what constitutes an "individual region" 

or "territory of its country," these limitations do not apply to the current U.S. NMD 
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strategy. The current U.S. program is intended to defend all fifty states, which clearly 

constitutes a "defense of the territory of its country." 

However, Sorge points out that the ABM Treaty also does not specify the extent 

of the term "defense."39 Does it mean a complete defense against an all out nuclear 

attack by the former Soviet Union (i.e., a major attack), or does it mean defense against 

as few as one or two ballistic missiles (i.e., an accidental/unauthorized launch or a limited 

attack by a third-world rogue state)? The current argument justifying the need for NMD 

centers on the more likely scenario of a requirement to defend against a limited ballistic 

missile attack. Since the ABM Treaty does not specify the extent of prohibited territorial 

defense, Sorge's analysis turns to the guidelines of Article 31 of the Vienna 

Convention.40 Article 31 requires that the terms of a treaty be interpreted in good faith 

and in the light of its "object and purpose." "The object and purpose of the ABM Treaty 

is to ensure that neither party will build a defense which can neutralize portions of a 

major nuclear assault from the other party,"41 thus ensuring the validity of the MAD 

concept. This statement by Sorge does not provide for a definitive determination of the 

compliance of a single site NMD system with a "Cl" or "C2" capability since it leaves 

the term "portions of a major nuclear assault" undefined. Consequently, Sorge does not 

draw any conclusions from this factor. 

Next, Sorge analyzes the case of a fixed land-based NMD system consisting of 

two or more sites (a "C3" architecture as discussed in Chapter One). He concludes that 

this configuration would clearly violate the provisions of the 1974 Protocol to the ABM 

Treaty.43 The May 1996 report The ABM Treaty and National Ballistic Missile Defense 
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Opportunities by F. S. Nyland concludes that a single fixed land-based NMD site may be 

able to protect Hawaii, "if sensor and accurate tracking coverage can be provided along 

with appropriate command and control arrangements to assure timely commitment of 

interceptor assets."44 However, according to non-attributable, independent computer 

simulations and analysis by a Washington, D.C. defense contractor, all fifty U.S. states 

cannot technically be defended from a single fixed ground-based interceptor site. 

Complete coverage of all fifty states would require at least two interceptor sites (a "C3" 

capability). This issue will likely be settled by the NMD lead systems integrators when 

they respond to the Ballistic Missile Defense Organization's (BMDO's) Request for 

Proposals (RFP). If they find that defense of all fifty states requires at least two land- 

based sites, such a NMD system would clearly not comply with the ABM Treaty. 

Even if the NMD system envisioned by the Department of Defense is not 

intended to violate the provisions of the ABM Treaty concerning the protection of the 

national territory, it could provide a "base" for such a defense. This would clearly be a 

violation of Article I. This conclusion follows directly from Sorge's conclusion 

concerning a NMD system for defending the forty-eight contiguous states. "The phrase 

'base for such a defense' was not defined in the Treaty, but looking at its object and 

purpose it becomes clear that the parties did not want one side to be able to develop 

systems which would rapidly allow for a complete defense of the territory.'     Sorge 

states that if one party was allowed to develop such a "base," the other party would be at 

a considerable disadvantage. This situation would likely lead one or more of the parties 

to the Treaty to break with the Treaty altogether in order to develop ABM defenses to 
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counter the other party. Sorge believes this would clearly make the ABM Treaty of 

limited value by effectively ending it (contrary to Article XV which provides that the 

ABM Treaty is intended to be of unlimited duration). Likewise, this condition would 

adversely impact ongoing efforts for reducing strategic offensive nuclear weapons that 

would lead to a decrease in the risk of an outbreak of nuclear war. Based on these 

factors, Sorge concludes that developing and deploying a NMD system based on one 

hundred interceptors (or on any other system or principle), capable of defending a 

"significant portion" of the continental U.S. from a limited ballistic missile attack, would 

almost certainly be in violation of the ABM Treaty.46 This conclusion directly applies to 

a system capable of defending all fifty states. Such a system, in any form, would clearly 

not comply with the ABM Treaty. 

Sorge's final point of analysis centers on the space-based missile tracking system 

(SMTS [or SBIRS-Low]). His analysis centers on the undefined Article V term 

"component." He concludes that if SMTS is developed with a capability to communicate 

with the ground-based interceptors it would be a space-based NMD component, similar 

in character to an ABM radar, and would thus be prohibited by Article V. However, if 

SMTS is used only to pass information to ground-based Battle Management Command, 

Control, and Communications (BM/C3) assets, it would be considered a permissible 

"supplement" to the NMD system, not a prohibited space-based component of the NMD 

system. These conclusions apply equally to the potential role of SMTS in the current 

NMD strategy.47 
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After applying Sorge's analysis and conclusions to a NMD system capable of 

defending all fifty U.S. states, it is clear that such a system would definitely not comply 

with several articles of the ABM Treaty, it may not comply with other provisions, and it 

definitely would violate the Treaty's object and purpose. 

Ballistic Missile Defense Research and the ABM Treaty 

Article V of the ABM Treaty specifically prohibits the development, testing, and 

deployment of space-based, air-based, sea-based, and mobile land-based ABM 

components that are part of an otherwise fixed land-based ABM system.48 However, in a 

chapter in Defending Deterrence, John Rhinelander and Sherri Wasserman Goodman 

state that, "During the Strategic Arms Limitation Talks (SALT) I negotiations, the United 

States insisted that Article V place no restraints on research or on those aspects of 

exploratory and advanced development that precede field testing."49 Thus, although the 

United States cannot develop and deploy a sea-based NMD adjunct within the current 

limitations of the ABM Treaty, it can begin research on one without any modifications to 

the Treaty. 

Modifications to the ABM Treaty 

According to Article XV of the ABM Treaty, the Treaty has an unlimited 

duration.50 If the United States chooses to develop and deploy a NMD system it will 

have to take action to deal with the prohibitions of the ABM Treaty. There are two 

options available to the United States to overcome the legal restrictions on NMD 
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development and deployment imposed by the ABM Treaty. The first option is to modify 

the ABM Treaty in accord with the provisions of Articles XIII and XTV of the Treaty.51 

The other option, discussed in the next section, is to withdraw from the Treaty, a measure 

permitted by Article XV of the ABM Treaty.52 

Articles XIII and XIV provide the legal basis for modifying the ABM Treaty. 

Article XIII of the ABM Treaty establishes a Standing Consultative Commission (SCC) 

53 
to promote the objectives and implementation of the provisions of the ABM Treaty. 

One of the duties of the SCC is to "consider, as appropriate, possible proposals for further 

increasing the viability of (the ABM) Treaty; including proposals for amendments in 

accordance with the provisions of (the ABM) Treaty."54 Article XIV provides that each 

party to the Treaty "may propose amendments to (the ABM) Treaty."55 Besides the 

specific allowances for modification provided by these two articles of the ABM Treaty, 

Sorge's thesis states that both Article 39 of the Vienna Convention and the Third 

Restatement provide for amending treaties based on agreement between the parties. 

There has been significant debate the past few years concerning the requirement 

to submit the 1997 ABM/TMD Agreements to the U.S. Senate for advice and consent. 

The debate centers on whether the Agreements constitute modifications to the ABM 

Treaty, or are merely new agreed interpretations and protocols. According to U.S. 

constitutional law, modifications to treaties have to go through the same ratification 

process as the original treaty.57 Additionally, Article 33 of the legislation establishing the 

Arms Control and Disarmament Agency (ACDA) requires that an international 

agreement limiting arms be subject to approval as a treaty or by joint resolution of 
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Congress.58 Modifications to the ABM Treaty to permit deployment of a NMD system 

would be subject to the requirements of the constitutional law cited above, and as such 

they would require the advice and consent of the Senate. 

Withdrawal from the ABM Treaty 

The other option available to the United States to overcome the restrictions on 

NMD imposed by the ABM Treaty is to withdraw from the Treaty. Article XV of the 

ABM Treaty specifically states that each Party to the Treaty shall, "have the right to 

withdraw from this Treaty if it decides that extraordinary events related to the subject 

matter of this Treaty have jeopardized its supreme interests."59 To withdraw from the 

ABM Treaty, a Party is required to give the other Party six months advance notice and 

provide them a statement of the extraordinary events precipitating the withdrawal. 

Provisions of the Vienna Convention and the Third Restatement support the 

above option.61 Sorge states that Article 54 of the Vienna Convention allows for 

withdrawal if both parties agree to it, or if the treaty specifically provides for unilateral 

withdrawal (which the ABM Treaty does).62 And, Sorge cites Article 332 of the Third 

Restatement as additional support for this option.63 Article 332 of the Third Restatement 

states that "The termination or denunciation of an international agreement, or the 

withdrawal of a party from an agreement, may take place only (a) in conformity with the 

agreement or (b) by consent of all the parties." 

According to Sorge, the final option for withdrawal is to invoke rebus sic 

stantibus (claim a "fundamental change of circumstances"). Both the Vienna Convention 
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and the Third Restatement provide for this. The drafters of the ABM Treaty intentionally 

chose broad language in an effort to create an agreement that would withstand the test of 

time. Terminating a treaty by claiming a fundamental change of circumstances, in 

accordance with the Vienna Convention and the Third Restatement, is a very restricted 

option.65 This is not the best option available to the United States. 

Withdrawal from the ABM Treaty based on the provisions of Article XV would 

be the least controversial legal basis for the United States to pursue.66 To do this, Sorge 

states that the United States would have to identify which events are jeopardizing its 

supreme interests. He believes the United States could make a case that the proliferation 

of ballistic missile capabilities and weapons of mass destruction among Third World 

rogue states has produced a new and very serious threat to the United States and her allies 

that was not present twenty-five years ago.67 "As there is no objective standard to 

measure the sufficiency of this justification, each party to the Treaty is the sole judge of 

what represents a threat to its 'supreme interests.' Thus the Russians would have no 

apparent legal basis to challenge.. .(such a) U.S. action."68 

Even though the United States could make a seemingly plausible case for lawful 

withdrawal from the ABM Treaty, as Sorge points out, it is not that simple.69 Political 

and foreign relations concerns will play a major role in any decision to withdraw from the 

ABM Treaty. The issue of who in the United States (the President or Congress) has the 

authority to terminate a treaty has not been legally resolved.70 Sorge also points out that 

although the "U.S. Constitution provides guidance for the entering into treaty relations, 

(it) leaves unaddressed the issue of termination."71 According to Sorge, this issue has yet 
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to be settled by the U.S. Supreme Court.72 With specific regard to the ABM Treaty, the 

effect of withdrawal on the United States' relations with the former Soviet Union is likely 

to be hotly debated. As Sorge highlights, "It is worth recalling that even at the height of 

the SDI (Strategic Defense Initiative) debate President Reagan never recommended 

withdrawal from the Treaty. Hence, absent some truly 'extraordinary event', withdrawal 

is not a viable option." 

This statement, taken in conjunction with the application of Sorge's analysis and 

conclusions to a NMD system capable of defending all fifty states from a limited ballistic 

missile attack, leads to a logical conclusion. If the United States intends to deploy a 

NMD system, as the administration recently informed Congress it plans to do, the United 

States must negotiate modifications to the ABM Treaty to permit defense against limited 

ballistic missile attacks. And if the ABM Treaty must be modified to permit NMD, it 

would be beneficial to the United States to ensure the modifications also permit sea-based 

ABM interceptors. 
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CHAPTER FOUR 

TECHNICAL AND OPERATIONAL ISSUES GOVERNING 
EMPLOYMENT OF U.S. NAVY SURFACE SHIPS 

IN A NATIONAL MISSILE DEFENSE ROLE 

This chapter shows that it is technologically and operationally feasible for AEGIS 

equipped ships to perform a national missile defense role. It begins by assessing some of 

the key technological and operational factors surrounding the currently envisioned land- 

based national missile defense (NMD) system. Next, an overview of the Navy Theater- 

Wide Tactical Ballistic Missile Defense (NTW-TBMD) program is provided to give a 

base of knowledge for analyzing the potential for a sea-based NMD component and to 

show that it logically could be evolved into a NMD capability. Then, several key issues 

will be discussed and analyzed to determine the feasibility of sea-based NMD. This 

chapter concludes with a summary comparison of the following NMD alternatives: a 

single land-based NMD site; two land-based NMD sites; and a single land-based NMD 

site plus a sea-based NMD adjunct, with this last alternative providing the most effective 

option. 

Fundamentals of Land-Based NMD 

Before evaluating the feasibility of sea-based NMD, it is instructive to look at 

land-based NMD first to show that it provides a very limited defensive capability that 

could be significantly enhanced by a sea-based NMD adjunct. 
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Notional Land-Based NMD Engagement 

The current notional land-based NMD system consists of the following elements: 

a single ground-based interceptor (GBI) site located at Grand Forks, North Dakota, with 

one hundred GBIs; a phased-array X-band ground-based radar (GBR), also located at 

Grand Forks; a command center at the North American Aerospace Defense Command 

(NORAD) and U.S. Space Command Centers inside Cheyenne Mountain, Colorado; 

Defense Support Program (DSP) satellites and potentially other space-based launch 

detection satellites; upgraded ground-based early warning radars (UEWRs); several 

forward-based X-band radars; and a battle management command, control, and 

communications system (BM/C3) to link all the elements together.1 

Figure 4-1 shows a notional NMD engagement of a strategic ballistic missile 

threat using the currently envisioned land-based system. A nonnuclear, exoatmospheric, 

hit-to-kill NMD engagement is very complex as the following description from Stanley 

Kandebo's article "NMD System Integrates New and Updated Components" shows. The 

engagement begins with the launch of a ballistic missile. Space-based sensors detect the 

launch by the infrared heat emissions of the booster, and report the launch to ground- 

based BM/C3 nodes. The ballistic missile booster burns out, and the individual warheads 

and decoys deploy as a "threat cluster" once the missile enters the exoatmosphere. 

Upgraded early warning radars and ground-based radars detect, track, and count the 

number of missiles in the attack, and provide fire control data to the launch site (via the 

BM/C3 system). The Space and Missile Tracking System (SMTS) would also be used to 

provide early warning and midcourse discrimination data. Discrimination, both by 
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SMTS and the exoatmospheric kill vehicle (EKV) of the ground-based interceptor, is key 

to sorting out actual warheads from decoys and other missile debris. The NMD 

command center orders the launch of the required ground-based interceptors to counter 

the incoming threat. The launch site performs pre-launch checks, loads predicted 

intercept data into the interceptors, and launches them on command. The ground-based 

booster burns out and separates. Once the interceptor is in the exoatmosphere, the EKV 

is released. The EKV receives in-flight updates to the predicted target intercept point 

until the EKV seeker acquires the threat cluster. It makes required divert and attitude 

adjustments throughout its flight while it resolves the individual objects in the threat 

cluster, performs final discrimination and target selection, and chooses its aimpoint. The 

final steps are EKV hit-to-kill, followed by a kill assessment and, if required re- 

engagement.2 

Overall Effectiveness Assessment 

The below sections summarize the effectiveness of the planned fixed ground- 

based NMD system within the two categories of performance issues, and technical and 

program issues. 

Performance Issues 

This section deduces several key performance factors associated with the planned 

NMD system architecture. First, extremely high interceptor velocities, greater than 7 

kilometers per second, will be required to achieve kills in the exoatmosphere.   Relying 
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on a single GBI site (or two sites) in the United States creates several significant 

implications. By effectively waiting for the threat to close the United States, interceptors 

will face rapid closing velocities, requiring high acceleration diverts and attitude 

adjustments. Higher closing velocities will also shorten the time available for 

discriminating warheads from decoys and missile debris. Additionally, atmospheric 

conditions could affect the performance of infrared sensors, especially those in the EKV, 

reducing capabilities. (Clouds, humidity, suspended particulates, temperature, density, 

and other atmospheric properties directly affect performance of infrared sensors.) A 

potential adversary could launch an attack against the United States when heavy/high- 

altitude cloud cover, which may reduce the effectiveness of U.S. infrared sensors, 

obscures the U.S. NMD site. 

By relying on one or two fixed sites, the NMD system would have a severely 

limited capability to adjust to changing threat locations. According to a non-attributable 

1997 Washington, D.C. defense contractor study (referred to throughout the remainder of 

this thesis as "Study X"), computer simulations of land-based NMD engagements showed 

less than optimal performance for a single site system located at Grand Forks. 

Depending on the specific intercontinental ballistic missile (ICBM) launched, and from 

which site it is launched, a Grand Forks interceptor would have zero or at most one 

intercept opportunity against a Russian or Chinese ICBM targeted at Alaska or Hawaii. 

And portions of the western continental United States could only be defended with two 

engagement opportunities. A Grand Forks ground-based interceptor site could defend 

against a potential future Libyan site more effectively. Simulations show there would be 
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three or more engagement opportunities against ballistic missiles targeting the central and 

eastern continental United States, two opportunities for missiles targeting the western 

states, Hawaii, and most of Alaska. And the northwestern third of Alaska would be 

undefended. Computer simulation results show that a second site, located at Point 

Barrow, would be even less effective at defending all fifty states. Against a Russian 

ICBM threat, Point Barrow would have either zero or only one engagement opportunity 

against missiles targeted at the western half of Alaska or the eastern third of the 

continental United States. Hawaii would be defended with at most two engagement 

opportunities. The remainder of the United States could be defended with two or more 

engagement opportunities. A Chinese threat would result in zero or one engagement 

opportunity in defense of Hawaii, and two opportunities against missiles targeted at 

Alaska and the eastern United States. Against a potential Libyan threat, Point Barrow 

would have zero or only one engagement opportunity against missiles targeted at the 

eastern half of the continental United States. Although not available for inclusion in this 

thesis, the detailed computer simulations completed for this independent study showed 

there were significant portions of the United States indefensible from a single land-based 

NMD site. The fact that the U.S. ground-based interceptor site(s) would be fixed, and 

thus have set defensive coverage(s), could permit potential adversaries to adjust the 

launch locations of their ballistic missiles to minimize U.S. intercept opportunities. 

Additionally, one or two fixed land-based defensive sites could be easily targeted, and 

their limited defenses easily overwhelmed. 
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Political factors also must be considered in assessing the performance of this 

system. Ground-based interceptor launches from U.S. territory will likely be observed by 

civilians. The American public may not find the idea of launching interceptors virtually 

from their backyards very appealing. Another issue is that the infrared heat signature of a 

ground-based interceptor would look very similar to that of an ICBM. The launching of 

defensive ground-based interceptors from a site located near an ICBM field (as currently 

is planned) could conceivably create another crisis, one where the former Soviet Union 

believes the United States has launched an ICBM attack against it. Additionally, there 

would be safety concerns with identifying booster fall zones and ensuring the airspace 

around the launch site is clear of civilian air traffic. 

Technical and Program Issues 

As mentioned above, nonnuclear, hit-to-kill, exoatmospheric intercept of ballistic 

missile reentry vehicles is extremely complex. As highlighted in the December 1997 

Government Accounting Office (GAO) assessment of the schedule and technical risks of 

the U.S. NMD program, "DOD (Department of Defense) faces significant challenges in 

the NMD program because of high schedule and technical risks."4 To date, there have 

been no exoatmospheric hit-to-kill engagements demonstrated. The NMD acquisition 

strategy calls for conducting only one system test prior to the initial system deployment 

decision in the year 2000, and it calls for just one test of the integrated GBI before 

production of the interceptor's booster element begins.5 The GAO report also concludes 

that increased funding will not significantly reduce schedule risk in the NMD program.6 
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This is based on the GAO reviewing the average time it took the DOD to acquire and 

field 59 other major weapon systems. The review showed that it took an average of just 

under 10 years from the beginning of development until these systems reached initial 

operational capability. None of these systems were developed and fielded in less than 

five years, leading the GAO to conclude that the "3 plus 3" NMD strategy faces 

exceptionally high schedule risks.7 

Navy Theater-Wide Theater Ballistic Missile 
Defense (NTW-TBME» Program 

Program Overview 

The Navy Theater-Wide Theater Ballistic Missile Defense program capitalizes on 

the over twenty years of successful research, engineering, development, and operational 

experience resident in the U.S. Navy's AEGIS program. The Navy has invested almost 

fifty billion dollars in the AEGIS program, which provides a solid base for extending sea- 

based air defense capabilities to include theater (and strategic) ballistic missile defensive 

capabilities. The Navy Theater Wide Ballistic Missile Defense Preliminary Draft Cost 

Analysis Requirements Description (CARD) states that, "The goal of NTW-TBMD is to 

develop Theater Ballistic Missile (TBM) defenses that will deny hostile forces the 

effective use of tactical ballistic missiles in all aspects of regional conflicts."8 NTW- 

TBMD will provide protection against medium and long range tactical ballistic missiles 

to joint forces, population centers, vital political and military assets, command and 

control assets, sea lanes, and inland airfields.9 NTW-TBMD will accomplish this by 
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providing the Navy with a capability to engage long-range TBMs in their ascent, 

midcourse, and terminal phases of flight, as well as provide a robust defense 

complimenting the Navy Area defense against medium range TBMs. Figure 4-2 shows 

notional NTW-TBMD engagements. The NTW-TBMD program will provide this 

capability at the earliest, economically feasible time by upgrading existing systems and 

leveraging the almost fifty billion dollar investment in AEGIS systems and 

infrastructure.10 Figure 4-3 shows how the NTW-TBMD program begins with the 

AEGIS Weapon System, adds changes incorporated as part of the Navy Area TBMD 

program, and incorporates kinetic weapon technology to create a theater-wide capability. 

System Description 

Building on Navy Area TBMD modifications to the AEGIS Combat System 

(ACS), the NTW-TBMD program will make further modifications to the AEGIS Weapon 

System (the core element of the ACS), including computer program and firmware 

changes that will enable longer range TBM detection, tracking and engagement. Chapter 

1 of the Navy Theater Wide Ballistic Missile Defense Preliminary Draft Cost Analysis 

Requirements Description (CARD) provides the following summary of modifications 

that will be made to the AEGIS Combat System as a result of the NTW-TBMD program. 

These modifications will provide a system baseline that could easily be expanded to 

support a national missile defense role. 

The AN/SPY-1B/D radar computer programs and firmware will be 
enhanced to allow search at higher elevations and longer ranges in order to 
detect long range TBMs, and to maintain track on fast ballistic missile 
targets. The Weapon Control System (WCS) computer programs will be 
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modified to predict intercept points and engagement boundaries for long 
range ballistic targets, initialize the SM-3 missiles, conduct firings, and 
provide uplink commands to the second stage as the SM-3 missile flies to 
intercept the TBM. The AEGIS Display System (ADS) and the shipboard 
Command and Decision (C&D) system will also have their computer 
programs modified to include NTW TBMD doctrine and related cue 
processing, long range TBM threat evaluation and weapons assignment, 
acquisition and track stores data, and launch and impact point prediction to 
support possible counter-force operations. C2 interfaces will be upgraded 
to increase compatibility with other Joint Force Command and Control 
components for the full theater.11 

The NTW-TBMD CARD also provides the following description of the NTW- 

TBMD variant of the STANDARD Missile~the SM-3. The SM-3 would provide 

a technological base for a sea-based NMD interceptor. 

The SM-3 is an exo-only (exo-atmospheric engagement only) 
TBM interceptor which builds on the TERRIER LEAP technology 
demonstration and the AWS TBMD modifications made for the Navy 
Area TBMD program. Additionally, the system leverages off of existing 
equipment and computer programs, including, VLS (vertical launching 
system), SM-2 Blk IV, Advanced Solid Axial Stage (ASAS) rocket motors 
and other assets in development. The SM-3 consists of the MK 72 
booster, MK 104 rocket motor, TSRM (solid propellant Third Stage 
Rocket Motor), and the LEAP KW (Light-Weight Exo-Atmospheric 
Projectile Kinetic Warhead) and accompanying nosecone assembly. The 
MK 72 and MK 104 are existing production rockets which constitute the 
propulsion for the SM-2 BLK IV and BLK IVA. The LEAP KW features 
an advanced technology Fiber Optic Gyro (FOG) based IMU (Inertial 
Measuring Unit) and avionics package providing inertial navigation and 
control of all stages, a high resolution imaging dual color IR seeker for 
long range acquisition, tracking and discrimination, Kill Enhancement 
Device (KED) to provide assured destruction of all target warheads, and a 
solid divert DACS (Divert/Attitude Control System) for adjustments 
during end-game trajectory.12 

Figure 4-4 highlights some of these evolutionary changes that will be made to the AEGIS 

Weapon System. 
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NTW-TBMD Operational Concept 

The NTW-TBMD Concepts-of-Operations (CONOPS) could easily be expanded 

to support a NMD role. They are based on recognizing that TBMs are but one of the 

many air threats (such as anti-ship cruise missiles, anti-ship missiles, aircraft, etc.) faced 

by a Navy battlegroup (BG).13 NTW-TBMD system equipped ships will be assigned a 

TBMD role in addition to performing other warfighting responsibilities such as surface 

warfare (SUW), anti-submarine warfare (ASW), and strike warfare (STKW). Theater 

ballistic missile defense ships may operate independently, as units in battlegroups or task 

units supporting amphibious operations, or in support of theater ballistic missile defense 

for a friendly nation.14 Command of these ships will be at the level of the naval 

component commander of a Joint Force Commander (JFC).15 

NTW-TBMD ships will receive space-based system support in the form of alerts, 

cueing, and targeting information. Theater ballistic missile defense ships will also be 

capable of receiving alerting, cueing, and targeting data from organic theater, battlegroup, 

and Marine Air Ground Task Force (MAGTF) sources. This information will be 

transmitted over the Tactical Related Applications Program (TRAP) Broadcast and 

processed on the theater ballistic missile defense ship by Tactical Receive Equipment 

(TRE).16 Alternate paths for receiving this information will include a theater Joint 

Tactical Information Distribution System (JTIDS) network, Tactical Data Information 

Exchange Subsystem (TADDCS A), and others.17 Figure 4-5 shows the NTW-TBMD 

concept of operations described above. 
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Research, Development and Acquisition (RD&A) Strategy 

The NTW-TBMD program will be presented to the Defense Acquisition Board 

(DAB) for formal review in April 1998. The Navy hopes to obtain approval, via an 

Acquisition Decision Memorandum (ADM), to proceed with its envisioned evolutionary 

NTW-TBMD acquisition strategy. This strategy would also support the evolution of the 

NTW-TBMD system into an "enhanced NTW" system capable of countering strategic 

ballistic missiles. 

In a 27 January 1997 memorandum, former Under Secretary of Defense for 

Acquisition and Technology Paul Kaminski commended Department of Defense Program 

Executive Officers and Program Managers for developing and using evolutionary defense 

acquisition strategies.18 Mr. Kaminski expressed his opinion that evolutionary 

acquisition strategies provide more acquisition efficiencies, cost savings, and flexibility 

to adapt to changing threats during the acquisition process, than the traditional "grand 

design" strategies, which are "characterized by a lengthy period of development, 

acquisition, and deployment of the total operational capability in a single program."19 

The Navy is proposing a three-phase evolutionary acquisition strategy for the 

NTW-TBMD program. These phases are summarized in figures 4-6 and 4-7. Phase I, 

the AEGIS lightweight exo-atmospheric projectile (LEAP) intercept phase, is a series of 

test flights, using initial variant SM-3s against Aries target missiles. Some of the goals of 

this phase of the program are integration of LEAP to the AEGIS extended range 

STANDARD missile, and to conduct risk reduction activities such as kinetic warhead 
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(KW) lethality tests, seeker discrimination testing, and improve rocket motor technology 

and divert/attitude control system (DACS) propulsion capabilities.20 

Phase II, NTW Block I, is envisioned to provide the first operational Navy sea- 

based theater-wide ballistic missile defense capability in the year 2002. The SM-3 

missile in this phase will have a balanced radio-frequency/infrared (RF/IR) 

discrimination capability. The AEGIS Weapon System will also have a balanced RF/IR 

debris discrimination capability, and be able to receive theater cueing, and conduct ascent 

phase engagements.21 

Phase III, NTW Block II, will be able to defend against future tactical ballistic 

missiles with warhead separations at ranges greater than 1,500 km from the defending 

AEGIS ship.22 Initial operational capability for this capability could be as early as the 

year 2005 (or sooner with increased funding). The SM-3 missile in this phase will have 

improved discrimination, an advanced seeker, integrated guidance, lethality 

enhancements, improved divert and axial propulsion, and be limited to a terminal velocity 

of 3 km/sec.23 The AEGIS Weapon System will incorporate improved high power 

discrimination. An Area Air Defense Commander (AADC) Battle Management 

Command, Control, Computer and Communication Integration (BMC4I) module will 

also be incorporated into AEGIS cruisers in the NTW Block II phase.24 

Factors Influencing Feasibility of a Sea-Based NMD Adjunct 

In 1996, the Ballistic Missile Defense Organization provided the U.S. Congress 

with a proposed concept for "Naval NMD."25 The Ballistic Missile Defense 
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Organization (BMDO) envisioned employing a sea-based NMD system under two 

different deployment scenarios to provide a stand alone NMD capability. A 

"contingency/crisis" deployment would require seven AEGIS ships, five based out of the 

United States and two forward deployed overseas. A more severe "regional threat" 

scenario would require fifteen vertical launching system (VLS) equipped AEGIS ships, 

with five forward deployed overseas.26 Sea-based NMD would require the development 

of a high-velocity (6-8 km/sec according to Rear Admiral Richard West, Deputy Director 

of the BMDO27), long-range STANDARD missile interceptor, enhanced SPY radar 

capabilities, cooperative engagement capability (CEC), space and missile tracking system 

(SMTS), and exoatmospheric kill vehicles (EKVs).28 

BMDO's "Naval NMD" concept was provided to Congress as an alternative to a 

land-based NMD concept. The Ballistic Missile Defense Organization believed the 

system requirements specified above are technically feasible. A sea-based adjunct, 

augmenting a land-based NMD system, would require less capability, consequently, it is 

technologically and operationally feasible as the following discussion and analysis will 

show. 

Notional Sea-Based NMD Engagement 

Figure 4-8 shows a notional sea-based NMD engagement scenario. Comparison 

of this figure with the figure of a notional NTW-TBMD engagement shows they are 

similar in concept and operation. Many of the concepts, systems, and infrastructure 
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would be the same for both NTW-TBMD and sea-based NMD, thus the NTW-TBMD 

program could easily evolve to provide a NMD capability. 

NTW-TBMD Evolution 

A sea-based NMD adjunct would leverage the existing fleet of 22 VLS equipped 

AEGIS cruisers. The VLS equipped AEGIS cruiser fleet provides 2,684 VLS missile 

cells. If the ballistic missile threat ever evolves to require even more capability, the fleet 

of AEGIS destroyers, with more than 2,400 additional existing VLS cells, could quickly 

be modified to also give them a NMD capability. Despite the over 5,000 available VLS 

cells, an initial sea-based NMD adjunct using only sixteen cells on each of twelve AEGIS 

cruisers (192 total interceptor missiles) would provide a significant initial sea-based 

NMD capability, while retaining major growth potential. (This would also provide a 

negotiating point for ABM Treaty modifications, in that although 192 ABMs could 

defend against rogue threats or accidental/unauthorized attacks, it would not render the 

concept of mutual assured destruction [MAD] obsolete.) 

Sea-based NMD would also build off the planned evolutionary NTW-TBMD 

program. It would use the following systems under development as part of NTW- 

TBMD: Cooperative Engagement Capability, Space-Based Missile Tracking System, and 

the Exoatmospheric Kill Vehicle. Many of the already existing key components, such as 

the vertical launching system, the STANDARD missile, and several command, control, 

and communications systems, are of modular design to permit future upgrades. It would 
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be a logical progression to evolve NTW-TBMD from a NTW Block I capability, to a 

NTW Block II capability, to an "Enhanced NTW" capability. 

An "Enhanced NTW" capability could begin with an evolved SM-3 missile. The 

SM-3 missile design is physically capable of accepting seeker improvements and 

propulsion enhancements required to engage strategic ballistic missiles. The NTW- 

TBMD SM-3 missile could be modified to achieve a velocity of 4.5 km/sec, and still fit 

in a standard VLS cell. According to Study X, an improved missile, capable of reaching 

an intercept velocity of 5.5 km/sec, could be developed and deployed in current VLS 

cells. A further improved interceptor missile, capable of a 6.5 km/sec velocity, could be 

developed and deployed in a modified "6-pack" (i.e., 6-cell) vertical launching system 

module (vice the current 8-pack module). The FMC Corporation, manufacturer of the 

vertical launching system, has already completed the design and engineering work to 

produce 6-pack modules for other weapons applications. 

Deployment Flexibility and Sustainability 

The 22 vertical launching system equipped AEGIS cruisers of the U.S. Navy 

provide continuous presence around the world through regularly scheduled deployments 

and forward deployed homeporting. This continuous presence would support sea-based 

NMD stationing requirements. There are two vertical launching system equipped AEGIS 

cruisers homeported in Yokosuka, Japan, three in Pearl Harbor, Hawaii, six in San Diego, 

California, six in Norfolk, Virginia, and five in Mayport, Florida.29 According to Navy 

plans, these are available for operational tasking more than 90 percent of the time in 
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between their ten-year regular overhauls.    On any given day approximately fifty percent 

of these ships are underway, either conducting deployed battlegroup operations or local 

operations near their homeports. Figure 4-9 shows the locations of deployed and 

underway AEGIS cruisers during April 1997. As Jon Walman points out in his article, 

"They are on station, ready to respond 24 hours a day, seven days a week without the 

permission of a 'host nation' or need for airlift or sealift."31 Additionally, the majority of 

AEGIS ships inport could be "surged" on short notice to respond to contingencies or 

provide an increased strategic defensive posture, albeit for a limited duration. Without 

surging assets, the Navy can maintain twelve AEGIS cruisers at sea for an indefinite 

duration. This would provide enough at sea ships to perform a sea-based NMD adjunct 

role. 

Geographic Positioning 

Study X found that unlike the notional land-based single site NMD system, 

forward deployed AEGIS cruisers could defend Hawaii, Alaska, and Guam from ballistic 

missile attacks from any region of the globe. Moreover, placing sea-based interceptors 

near the threat ballistic missile launch area would enable intercepts during the ballistic 

missile's more vulnerable ascent phase.32 As ballistic missile threats become more 

advanced, an ascent phase intercept capability will provide a critical tactical advantage. 

This is because advanced ballistic missile warheads will split or "fractionalize" after their 

ascent phase, making the discrimination and hit-to-kill process technologically more 

difficult.33 
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Sea-based NMD engagements would also provide other significant advantages 

due to the fact that ballistic missile intercepts would most likely occur over water, far 

from the continental United States and populated cities. First, this would minimize or 

eliminate interceptor boosters or missile debris from falling on U.S. soil, possibly 

injuring civilians or damaging private property. Second, sea-based NMD interceptors, 

would have slower velocities than land-based NMD interceptors or ballistic missiles, thus 

their infrared signature would be less than that of land-based NMD interceptors, 

intercontinental ballistic missiles, and sea-launched ballistic missiles. Smaller infrared 

signatures would make sea-based interceptor launches less likely to unintentionally 

trigger a nuclear retaliatory response from the former Soviet Union. And finally, 

forward-deployed AEGIS ships would provide a visible forward NMD presence that 

would deter the use of WMD and reassure allies. 

Engageability 

Study X conducted computer modeling and simulation of the defensive coverage 

of AEGIS ships modified for NMD, using interceptors with 4.5 km/sec, 5.5 km/sec, and 

6.5 km/sec intercept velocities. Study X also looked at providing an adjunct capability to 

a land-based NMD system, using no more than twelve AEGIS cruisers, each with only 16 

NMD interceptor missiles, employed in two distinct scenarios—one based on deployed 

presence forces and the other on surging an alerted response force. The deployed 

presence forces scenario used day-to-day global locations of deployed, forward 

homeported, and continental United States homeported AEGIS cruisers. The alerted 
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surge response force scenario envisioned temporarily repositioning AEGIS cruisers from 

their globally deployed and homeported areas when warning of a potential strategic 

ballistic missile attack is received. Figure 4-10 shows the number of intercept 

opportunities for sea-based based NMD assets employed against Chinese and Libyan 

ICBM threats. Higher velocity interceptors understandably would provide more intercept 

opportunities. The results displayed in figure 4-10 show that a sea-based NMD adjunct 

could provide between one and five intercept opportunities against these threats. 

Defensibility 

AEGIS ships are the most advanced and capable surface warships in the world. 

Even if tasked to conduct NMD, AEGIS ships would maintain a robust defensive 

capability in all warfare areas, especially in the critical area of cruise missile defense. 

Their open ocean mobility and defensive capabilities against air, surface, and subsurface 

threats would make them much less vulnerable to enemy attack than a single, fixed land- 

based NMD site. 

Affordability 

Sea-based NMD offers the least expensive option for limited NMD. Although 

this thesis does not advocate relying solely on sea-based NMD, it would be the most cost 

effective option. According to Under Secretary of Defense for Acquisition and 

Technology Jacques Gansler, the currently planned land-based NMD system will cost 

$3.6 billion to develop, while the cost of then deploying the system is unknown.34 

88 



According to the Ballistic Missile Defense Organization, in 1996, sea-based NMD would 

cost $3.5 billion to $5.5 billion to develop.35 But, much of this cost would effectively be 

reduced by sharing land-based NMD development technology. Study X estimates this 

cost to be closer to $1.5 billion dollars today. 

Although land-based NMD deployment costs are unknown, the Ballistic Missile 

Defense Organization estimates the cost of deploying a stand alone sea-based NMD 

capability ranges from $1.5 billion to $6.0 billion, depending on the number of 

interceptor missiles procured and number of ships upgraded for NMD.36 According to 

Study X, a more modest sea-based NMD adjunct capability of 12 VLS equipped AEGIS 

cruisers with a total of 192 interceptors would cost approximately $1.0 billion to $1.2 

billion to procure and deploy. Thus, a sea-based NMD adjunct could possibly be 

developed and deployed for approximately $2.5 billion—markedly less than the 

development cost alone of a land-based NMD capability. 

Another affordability factor to be considered is life-cycle cost. Study X estimates 

the cost of operating, maintaining, and routinely upgrading a NMD land site with one 

hundred ground-based interceptors for twenty years would be approximately $3.5 billion, 

while the cost for operating, maintaining, and upgrading twelve AEGIS cruisers with 192 

interceptors would be approximately $200 million over a twenty year span. The reason 

for this disparity is that the costs of adding a NMD role to the AEGIS cruisers would 

represent a relatively small, proportional increase to their existing operating and 

maintenance costs. If the administration decides that a single, fixed land-based NMD site 

would be insufficient, the procurement cost, and especially the low life-cycle cost of a 
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sea-based NMD adjunct makes it much more economically feasible and desirable than 

deploying and operating a second, fixed land-based NMD site. 

Training and Experience 

The Navy's AEGIS program has developed an extensive training infrastructure 

over the past twenty years, that has produced an exceptional cadre of experienced air 

defense tacticians and technicians. Although not specifically designed and trained to 

track ballistic missiles, AEGIS ships and their operators have already demonstrated the 

ability to track real-world theater ballistic missiles at ranges greater than 500 km. Recent 

examples of this include the March 1996 tracking of Chinese M-9 and DF-15 ballistic 

missiles by the USS Bunker Hill (CG-52) in the vicinity of Taiwan, and the tracking of 

Syrian Scud missiles by the USS Mitscher (DDG 57) in July 1996.37 Although the 

operators of these ships were not specifically trained to configure and employ their 

AEGIS Combat Systems in a TBM tracking mode, the AEGIS training program had 

provided a broad base of knowledge that enabled fleet air defense operators to 

successfully track these ballistic missiles. The current AEGIS training program could 

easily provide the additional training AEGIS operators would require to perform NMD. 

Moreover, the knowledge and experience base resident in the AEGIS fleet would provide 

a solid foundation for NMD operations. 
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Technical Assessment 

The above discussion highlights several key technical factors affecting whether a 

sea-based NMD adjunct is feasible. The nearly fifty billion dollar investment in the 

AEGIS program, coupled with an evolutionary development program, would enable a 

sea-based NMD adjunct program to capitalize on AEGIS Combat System robustness, 

STANDARD missile experience, exo-atmospheric kill vehicle development, Navy Area 

and Navy Theater-Wide TBMD developmental efforts, and land-based NMD research 

and development efforts. Figure 4-11 illustrates this evolutionary concept. Moreover, 

NMD-capable interceptor missiles can fit into VLS cells—either in existing "8-pack" 

modules or in new "6-pack" modules. Computer simulation and analysis by the Ballistic 

Missile Defense Organization and in Study X has shown that sea-based assets could 

conduct NMD engagements. And, current and planned NTW-TBMD BMC4I systems 

could provide the necessary ship and missile connectivity with NMD BM/C3 centers. In 

summary, these factors show that sea-based NMD is technically feasible. 

Operational Assessment 

The above discussion also highlights several key operational factors affecting 

whether a sea-based NMD adjunct is feasible. The current AEGIS cruiser fleet could 

provide a base for establishing a sea-based NMD adjunct. Day-to-day operations near 

continental United States homeports, forward-deployed homeports, and in deployed 

locations, place AEGIS cruisers in positions where they can conduct many NMD 

engagements. These day-to-day deployers could provide America's first line of defense 
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against ICBMs and SLBMs. The mobility of AEGIS cruisers would permit "surging" 

assets to temporary redeployment locations that would increase engagement 

opportunities. Homeported "ready forces" could provide defense-in-depth by engaging 

ballistic missiles not intercepted by the first line defenses. These engagements would be 

occurring in international waters, not over U.S. or foreign territory-a politically more 

acceptable option than conducting intercepts over U.S. or foreign territory. AEGIS ships 

would also be capable of defending themselves against attack. And the existing AEGIS 

training infrastructure and fleet air defense experience could easily support the additional 

requirements of NMD. In summary, a sea-based NMD adjunct could enhance overall 

NMD effectiveness, while employing AEGIS cruisers in a manner consistent and 

compatible with current fleet operations and roles. 

NMD Strategy Options 

The current NMD strategy includes two NMD deployment options-a single land- 

based NMD site and two land-based NMD sites. Based on the above technical and 

operational feasibility analyses, a third option would provide a more effective defense 

against a limited ballistic missile attack-a single land-based NMD site plus a sea-based 

NMD adjunct. Figures 4-12 and 4-13 show Study X computer modeling and simulation 

results of the probability of attack negation for each of these three options, defending 

against Chinese ICBM threats. The results in the first figure assume that U.S. 

interceptors will have a high single-shot probability of kill (SSPK), while the results in 

the second one assume a moderate SSPK. Overall, a single land-based NMD site at 
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Grand Forks would only have a 32-50 percent probability of destroying Chinese ICBMs 

aimed at all fifty states. Adding a second land-based NMD site would increase the 

probability of attack negation to 58-86 percent. The third option of a single land-based 

NMD site plus a sea-based NMD adjunct would provide significantly higher probabilities 

of attack negation: 74-97 percent for a 4.5 km/sec sea-based interceptor, 87-99 percent 

for a 5.5 km/sec sea-based interceptor, and 90-99 percent for a 6.5 km/sec sea-based 

interceptor. These results show that the addition of a sea-based NMD adjunct to the 

current NMD strategy would provide a significant increase in overall system 

effectiveness. 
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

This thesis set out to determine the feasibility of employing a sea-based adjunct to 

the United States national missile defense (NMD) strategy. The recent strong 

congressional effort to pursue NMD coupled with the author's knowledge of current 

capabilities of and planned upgrades to the Navy's AEGIS program and the current land- 

based only NMD strategy, provided the impetus for this study of a sea-based NMD 

adjunct capability. The first step was to review the background of the NMD debate in 

America to show why this subject merits discussion. The review looked at the ballistic 

missile threat, congressional efforts to legislate NMD, the ABM Treaty, the current NMD 

strategy, and the Navy Theater-Wide Tactical Ballistic Missile Defense (NTW-TBMD) 

program. The next step was to determine whether a NMD system capable of defending 

all fifty U.S. states would comply with the ABM Treaty and show how this impacts the 

sea-based NMD issue. The third step was to determine the technical and operational 

feasibility of employing a sea-based NMD adjunct. 

Conclusions 

First, any discussion of NMD should begin with the ABM Treaty. The results of 

the legal analysis in chapter three show that the development and deployment of any 

NMD system, including a fixed land-based system with no more than one hundred 

ground-based interceptors (GBIs), capable of defending all fifty states would not comply 

with the ABM Treaty. If the United States proceeds with plans to deploy a NMD system, 
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the ABM Treaty will have to be modified or abrogated. If the United States chooses to 

withdraw from the ABM Treaty, an unlikely option, sea-based NMD would obviously be 

permitted. If the United States pursues the other more likely option of modifying the 

ABM Treaty, the enhanced effectiveness a sea-based NMD adjunct warrants an effort to 

pursue ABM Treaty modifications that would also permit sea-based NMD, even if only 

to provide a capability to counter a limit ballistic missile attack. 

The analysis of several key technical and operational factors in chapter four 

shows that a sea-based NMD adjunct is feasible. Sea-based NMD would capitalize on 

the existing AEGIS program, planned evolutionary developments of the Navy Area and 

Navy Theater-Wide TBMD programs, and the Ballistic Missile Defense Organization's 

NMD program. The current fleet of twenty-two vertical launching system (VLS) 

equipped AEGIS cruisers could support NMD adjunct tasking within the framework of 

sustainable day-to-day global fleet operations. Surface ship mobility enhances sea-based 

NMD by providing improved coverage and more engagement opportunities due to 

improved intercept geometries (better angles, slower closing velocities would increase 

discrimination time and reduce the magnitude of interceptor exo-atmospheric kill vehicle 

[EKV] terminal diverts to aimpoint). And the existing AEGIS training infrastructure and 

fleet air defense experience would easily support the addition of a NMD role. 

In addition to being technically and operationally feasible, a sea-based NMD 

adjunct would provide several significant enhancements to the current land-based only 

NMD system. First and foremost, a sea-based NMD capability would provide defense- 

in-depth by providing an ascent phased intercept capability, as well as midcourse and 
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terminal phase intercept capabilities—a significant advantage over the single terminal 

defense capability a land-based NMD system would provide. Sea-based NMD would 

also provide more and better coverage (greater probability of attack negation) of the 

United States and it territories. It would enable first intercept opportunities significantly 

farther away from U.S. territory, negating the concern over booster fall zone safety and 

reducing the potential of nuclear, chemical, or biological effects affecting U.S. territory. 

The cost of developing and deploying a sea-based NMD adjunct would be less than the 

cost of land-based NMD. The low procurement and life-cycle cost of a sea-based NMD 

adjunct make it much more economically attractive than procuring and operating a 

second land-based NMD site. Additionally, a sea-based NMD adjunct to a land-based 

NMD system would hedge against single site failure. And unlike a land-based NMD 

system, a sea-based NMD adjunct would be capable of defending against a limited 

SLBM attack. The bottom line is a land-based NMD system plus a sea-based NMD 

adjunct would be far superior to land-based NMD only. 

Recommendations 

This thesis provides a basic evaluation of the feasibility of employing U.S. Navy 

AEGIS cruisers in a sea-based NMD adjunct role. The conclusion of this evaluation is 

that a sea-based NMD adjunct is decidedly feasible and should be incorporated as part of 

the United States' national missile defense strategy. But, this study does not come close 

to addressing the complex technical, operational, cost, legal, and political issues and 

factors in enough depth to enable policy makers to actually make a decision on whether 
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to develop and deploy a sea-based NMD adjunct. To this end, the U.S. Navy and 

Ballistic Missile Defense Organization should conduct a detailed sea-based NMD adjunct 

concept definition study. 

Since sea-based NMD research is permitted by the ABM Treaty, the Ballistic 

Missile Defense Organization should instruct the NMD Lead System Integrators (United 

Missile Defense Company and Boeing Company, Seattle) to study a fourth NMD 

architecture~"C4." This option would adapt the C2 architecture to a single land-based 

deployment plus a sea-based NMD adjunct. 

Sea-based NMD, beyond the research stage, will require modification of the 

ABM Treaty. The Department of Defense should pursue modifications that would permit 

NMD, including sea-based, against a limited ballistic missile attack. The United States 

should make every attempt to reach a consensus with the former Soviet Union that a 

limited NMD capability would be in the best interest of all ABM Treaty parties, and that 

it would not negate the concept of mutual assured destruction or otherwise destabilize the 

nuclear deterrent posture of the Treaty parties. 

While this thesis recommends pursuing a sea-based NMD adjunct program, it is 

strongly recommended that such a program should remain separate and distinct from the 

NTW-TBMD program. While it would be essential for a sea-based NMD program to 

evolve from a robust NTW-TBMD program, consolidation of these ballistic missile 

defense programs could adversely affect the NTW-TBMD program if the NMD program 

meets complications in the future. Keeping these programs separate would also keep the 

NTW-TBMD program compliant with the current ABM Treaty. 
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The Bottom Line 

The bottom line of this thesis is that a land-based NMD system plus a sea-based 

NMD adjunct would be far superior to land-based NMD only. Before the United States 

commits to investing billions of dollars toward the development of a land-based only 

NMD architecture, it should carefully consider the numerous advantages of a sea-based 

NMD adjunct. 
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Fig. 4-1. Notional land-based NMD engagement. 
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EARLY, SUSTAINABLE, FLEXIBLE, MOBILE"| 

ENSURE POLITICAL & 
ECONOMIC STABILITY 

INFLUENCE REGIONAL 
AND WORLD EVENTS 

SOURCE: DST-1040S-09G-93 

Fig. 4-9. Locations of deployed AEGIS ships in April 1997. (Reprinted from 
Department of the Navy, Program Executive Officer - Theater Air Defense, Navy 
Theater Ballistic Missile Defense: Filling an Urgent Need. September 1997.) 
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•  "C1" capability global sensors. 

Fig. 4-10. Scenario-based sea-based ICBM intercepts comparison. (Data reprinted, with 
permission, from Study X.) 
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Fig. 4-12. Overall effectiveness of combined land-based NMD and sea-based NMD 
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