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Today's cruise missiles can be described as a miniature jet aircraft which fly slower than the
speed of sound (subsonic), guided by sensors and an automatic pilot.  Other components in the
long-range versions are a miniature fanjet engine, a navigation package consisting of an inertial
guidance system, some type of sensor to find its target, and a nuclear or conventional warhead.
Because cruise missiles use air-breathing jet engines they must fly in the atmosphere where air can
be scooped up to mix with the fuel. They also need the density of the atmosphere to remain airborne.

Cruise missiles are a controversial weapon because of their small size, mobility, and accuracy.
Nuclear and conventional versions are indistinguishable from the outside, and have introduced
complex treaty verification problems which have destabilized arms reduction negotiations for decades.

Tomahawks can be launched from either surface ships or submerged submarines.  Surface
ships first used the armored box launcher which holds eight missiles above deck, but a vertical
launcher has now been developed which takes up less room and is flush with the deck.  Submarines
can launch Tomahawks from their torpedo tubes but later model attack subs -- USS Providence
(SSN-719) and newer -- have twelve vertical launch tubes outside their pressure hull and forward of
the conning tower.  These are pre-loaded with cruise missiles.  There are also proposals to retire four
Trident submarines from strategic service and convert them to stealthy cruise missile platforms.

The first Tomahawk was an anti-ship missile designed for naval warfare.  But the US Navy
has been seeking more involvement in land warfare.  Longer range Tomahawks emerged to attack
land targets.  There are three variants: 1) the Tomahawk land-attack missile with a nuclear warhead
(TLAM/N), 2) the Tomahawk land-attack missile with a single conventional warhead (TLAM/C),
and 3) the Tomahawk land-attack missile with conventional submunitions (TLAM/D).  See
Appendix-A for a depiction of the variants.

After ejection from the launch tube, TLAMs are boosted to speed and altitude by a small,
27-inch-long  rocket motor.  When the rocket burns out and falls off, small wings and a tail unfold
and the miniature fanjet engine takes over to continue climbing to cruise altitude where less fuel is
consumed and greater ranges are achieved -- up to 870+ nautical (1000+ statute) miles for Block-III,
described below.  When the TLAM approaches hostile territory it drops down to about 100 feet off
the ground to avoid detection by radar.  If the missile stays low all the way its range is reduced.



1The Digital Scene Matching Area Correlator, along with its illuminator and electro-optical sensor, is now
being manufactured by Lockheed Martin Naval Electronics and surveillance Systems in Akron, Ohio.

2Cohen-2000, p. 72.
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The first TLAMs used a terrain contour matching (TERCOM) sensor which looks at the
ground to locate predetermined check points and feed corrections to the guidance package, which
in turn sends instructions for corrective maneuvers to the automatic pilot.  But TERCOM proved
cumbersome and inaccurate so later model Tomahawks are equipped with NAVSTAR global
positioning system (GPS) satellite receivers.  This obviates the need for a pre-mapped course and
allows the missile to make course corrections within 30-40 feet accuracy in all three dimensions
anywhere around the world.

When conventionally-armed Tomahawks approach their targets they rise higher as a digital
scene matching area correlator matches up the target area with an aerial photo to zero in on the
impact point.1  Then they dive at the target.

A. NUCLEAR LAND-ATTACK TOMAHAWKS.
TLAM/Ns, with a 200 kiloton nuclear warhead each, reached operational status in 1984.

They have been an obstacle to arms reduction treaties ever since the concept was introduced during
the 1970s.  The US has always maintained they are tactical weapons although they have the capability
to threaten Russia.  The impasse was solved during START-1 negotiations by a political statement
(a gentlemen’s agreement) that neither country would build more than 880.  (The US only planned
on 750 anyhow.)  But this statement is separate from the START-1 Treaty and nuclear cruise missiles
do not count against delivery vehicle and warhead ceilings.

On 27 September 1991, as one of several concessions that led to the second round of
Strategic Arms Reduction Talks (START-2), President George Bush announced that all tactical
nuclear weapons would be removed from US naval vessels.  Since the US has always considered
nuclear-armed Tomahawks as tactical weapons. it was implied that they would also be removed and
placed in storage.

Other intentions were revealed in early 2000.  In America’s inexorable quest to regain cold
war economics, US Defense Secretary Cohen has rewritten history to indicate that nuclear-armed
Tomahawks are still an option for submarines.  In his fiscal year 2000 Annual Report to the President
and the Congress, he states: “Nuclear weapons capability on surface ships has been eliminated, but
the capability to deploy Tomahawk Land Attack Missiles armed with a nuclear warhead on
submarines has been maintained.”2  Contrary to general belief and understanding, nuclear armed
Tomahawks are still operational.

Since the latest Nuclear Posture Review released in early 2002, there has begun a quest for
lower-yield nuclear warheads for use in regional wars.  This type of nuclear bomb could also be fitted
onto Tomahawk missiles. 

B. CONVENTIONAL LAND-ATTACK TOMAHAWKS
Although the Tomahawk anti-ship missile (TASM) was the first conventionally-armed

Tomahawk, it is confined to naval warfare.  This paper will address the land-attack variants.



3Defense News, 9 October 2000, p. 2.
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1. Block-I Models.
TLAM/C Block-I became operational in late 1985 with a single 1,000-pound high explosive

warhead.  In late 1986 the TLAM/D Block-I, which dispenses submunitions, was fielded.   The
Block-I models used TERCOM to guide the missiles to their targets.

2. Block-II Models. 
Block-II Tomahawks, still using TERCOM,  were used during the Persian Gulf war.  .The

TLAM/C Block-II carries a single 1000-pound unitary warhead to destroy a specific point such as
a building.  The TLAM/D Block-II dispenses 166 bomblets to obliterate area targets such as aircraft
parking ramps.

3. Block-III Models.
Several tactical improvements were made to TLAM/C and TLAM/D after the Persian Gulf

war.  These created the Block-III model.  NAVSTAR GPS receivers were installed which allow the
missiles to use random approaches to major targets, rather than follow a pre-mapped course over
which repeated use creates a pattern that warns the enemy and alerts air defenses.  GPS also allows
Tomahawks to attack targets for which a course has not been mapped.  It also makes some allowance
for the cruise missile to loiter and time its arrival.  Digital scene matching correlation is still used for
the final approach.  Lighter but stronger 700-pound warheads were designed for TLAM/C which
allows the missiles to carry more fuel and achieve a greater range.  Later production missiles have a
more fuel-efficient engine with greater thrust.  And, finally, a programmable detonation delay has
been incorporated in the TLAM/Cs unitary warhead to allow deeper penetration before it explodes.
This converts more of the explosive energy into ground shock which is many times more deadly to
underground emplacements than a surface burst.

All TLAM/Cs and TLAM/Ds delivered to the Navy since April 1993 are Block-III models.
The price averaged about $750,000 each over the last four years of production -- considerably below
the $1.3 million per copy during the Persian Gulf war.

After Operation Desert Fox in December 1998, the US Navy had some 2,500 TLAMs in
inventory and only about 1,400 of those were Block-III models.  With the Pentagon’s desire for
3,500 TLAMs, the Navy is running short and the Block-IV Tactical Tomahawk (see below) will not
be fielded until 2004.  The Block-III production line at Raytheon Systems Company has been shut
down and restarting it would put the cost of new missiles over a million dollars each.  Other options
are to: 1) convert more of the Block-IIs to the Block-III design, or 2) convert some or all of the
estimated 500 anti-ship Tomahawks in storage to Block-IIIs.  Whichever option was chosen, the
Navy is spending $420 million in emergency funds to update 644 old Block-II and Anti-Ship
Tomahawks  to the Block-III configuration.  Included in this total are 20 missiles to replenish what
Britain expended in Yugoslavia.  The fiscal year 2000 budget request earmarks 148 Block-IID
missiles to be remanufactured to the Block-IIIC configuration for a sum of $50.9 million.

A slip of the tongue by Congressman Duncan Hunter on 27 September 2000 revealed that the
US inventory of Tomahawk missiles is 2,200.  The Pentagon figures that it needs 4,000 Tomahawks3



4Defense News, 13 May 1996, p. 4; 3 June 1996, p. 18.
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The Tomahawk Block III production line was closed in 1999.  Since the 11 September 2001
terrorist attack on the US, the Navy has requested $40 million to re-open Tomahawk Block III
missile production at Raytheon for an estimated cost of $1 million each.  The Navy also requested
$400 million in fiscal year 2002 and $560 million in 2003 to remanufacture earlier model or nuclear
Tomahawks.  It hopes to add some 800 of these missiles to its inventory.

Britain has previously bought Tomahawk missiles from the US.  In November 2001 it was
published that Britain plans to order another 48 Block III models to replenish missiles that have been
expended in recent operations.

C. THE BLOCK-IV TACTICAL TOMAHAWK.
The US Navy has now ordered a new Block-IV model which it calls the Tactical Tomahawk.

On 3 June 1998 the Navy awarded Raytheon Company’s missile systems unit (Tucson, AZ) a $256
million contract for engineering and manufacturing development of a less expensive and more capable
Tomahawk.  That development cost has since risen to $291 million.  Lockheed Martin Management
& Data Systems (King of Prussia, Pennsylvania) is also working on a $60 million Navy contract to
modify the electronic control system.  The Navy plans to buy 1,725 Tactical Tomahawks over four
years, at less than half the cost of the recently produced Block-III missiles.

On 17 May 2002 Raytheon completed a “functional ground test” of the Tactical Tomahawk.
All systems were reported successfully tested This paves the way toward two demonstration flight
tests, the first of which took place on 23 August 2002 near Point Magu in California.  Raytheon
announced on 9 October 2002 that it was awarded a $36 million contract for Low Rate Initial
Production of 25 Tactical Tomahawk all-up missiles.  That figures out to $1.44 million each, which
is closer to twice the price of the Block IIIs that half the price.  Britain is also interested in buying 150
Tactical Tomahawks.

On 29 January 2003, Raytheon announced it had received a $224.5 million Low Rate Initial
Production-2 contract for 167 missiles.  That is enough for one converted Trident submarine carrying
cruise missiles, plus spares.  The unit price figures out to be $1.35 million per missile.  So far they are
costing much more than the Block IIIs, rather than the much-touted half the price.  This contract is
to be completed in August 2005.  Full rate production is slated for 2003.  Initial operation in the fleet
is scheduled for 2004.

The Tactical Tomahawk will only need to be recertified every 15 years, as opposed to every
five years for current Tomahawks.  The missile will be a rapid strike weapon using NAVSTAR GPS
to find the target and Scene Matching Area Correlation for the final attack.  It will be able to  loiter
near the battlefield for more than two hours, can be retargeted in flight via two-way satellite
communication, will receive targeting and location data from a wide spectrum of sensors, and will
be equipped with a battle damage imaging camera to send target damage assessment photos.  The
missile will use a turbo jet powerplant rather than the more expensive turbo fan engine.  It will also
have a more-jam-resistant NAVSTAR receiver, a new computer, and a satellite data link4.

In late August 1999 Navy officials said they plan to buy up to 225 Tactical Tomahawk
Penetrator Variant that will plow through layers of steel-reinforced concrete before exploding.  The



5Navy Fact File -- Tomahawk Cruise Missile.
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kinetic energy KE2 warhead for this variant has been tested on rocket sleds.  Development of this
warhead is funded through 2002 by the Defense Threat Reduction Agency (Dulles, VA).  Navy
funded procurement will start in 2003.  The first flight test of the Tactical Tomahawk Penetrator
Variant took place at White Sands Missile Test Range in New Mexico on 21 March 2003.

The Tactical Tomahawk was originally slated to use a modified version of the engine being
developed by Teledyne Continental Aircraft Engines (Mobile, AL) for the Joint Air-to-Surface
Standoff Missile (JASSM).  In September 1999 that engine was delayed due to development
problems.  This has forced Raytheon to turn to Williams International (Walled Lake, MI) for the
engine.  The Navy reports there will be no schedule impact but this change did contribute to the
increase in development costs.

Another near term improvement, possibly a Phase-2 version of the Block-IV, may have a new
infrared seeker and maybe something more advanced that is developed on another program.  It could
also incorporate advanced submunitions like the Army's Brilliant Anti-Armor Technology (which
loiters over the battlefield and uses acoustic sensors to locate and home on specific targets) or the
Sensor-Fused Weapon (which is an advanced, parachute-deployed bomblet to thwart an assault over
a large area.

D. FASTHAWK
As a longer term replacement for the subsonic Tomahawk, Boeing is developing the low-cost

and supersonic Fasthawk.  Fasthawk will still use a rocket motor to boost it to speed and altitude,
but when this booster falls off a ramjet engine will take over.  There will be no wings or tail fins
because at Mach-4 speeds the missile’s body will provide enough lift to maintain 70,000 feet altitude
and the rocket motor will change angle to steer the missile.  Fasthawk will carry a 700-pound
warhead for 700 nautical miles to attack stationary and mobile targets as well as deeply buried
command posts.  Navigation and terminal accuracy will be provided by a GPS/Inertial guidance
package.  The missile will be compatible with shipboard and submarine launch and will be adaptable
to air launch.

Fasthawk started in October 1996 as a technology demonstration program.  In March 1997
Boeing company was awarded a $8-million, 36-month contract for the Navy’s Low Cost Missile
System Advanced Technology Demonstration program, called Fasthawk.  Through a series of ground
and flight tests Boeing will demonstrate the next generation ship-launched, land-attack missile system.

Perhaps some competition is taking place.  Sometime during or prior to January 2001
Lockheed Martin Missiles & Fire Control (Dallas, Texas) was awarded a $2.2-million, 18-month
contract from the US Navy to develop a supersonic, solid-fuel ramjet rocket with non-metallic
structural components known as carbon-carbon material.  This solid-fuel ramjet missile technology
program, as it is called, has not been identified as part of the Fasthawk program, but it could be.

E. THE WEAPON OF CHOICE.
The Pentagon has declared: “Because of its long range, lethality, and extreme accuracy

Tomahawk has become the weapon of choice for the US Department of Defense.”5   There are more
sensitive reasons for Tomahawk being the weapon of choice than are given in the previous quotation,



6GAO/NSIAD-95-116.
7GAO/NSIAD-95-116; and Defense News, 14 October 1996, p. 20.
8Defense News, 8 January 1996, p. 4.
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but those will be dealt with later in this paper.   Also, the part about “lethality” and “extreme
accuracy” are grossly overstated but, again, that deception will also be dealt with later in this paper.
For this section let us simply look at the number of times Tomahawk has been employed against
another nation.

1. Launches Against Iraq In January 1991 (Operation Desert Storm).
During the January 1991 Persian Gulf war, 288 Tomahawk missiles (mostly Block-II but a

few Block-Is) were launched against Iraq from US Navy ships and submarines.  282 of them
successfully transitioned from rocket boost to cruise flight.6    (35 conventionally-armed air-launch
cruise missiles were also launched from B-52 bombers.)

Only one ship has been disclosed to have launched Tomahawks.  That was the battleship USS
Wisconsin (BB-64) which was in the Red Sea.  It’s sister ship, USS Missouri (BB-63), was in the
Persian Gulf.  Some 4-5 Tomahawk-capable cruisers were also in the Persian Gulf and another 8 in
the Red Sea.  Attack submarines were also in the region.  Apparently most of the Tomahawks were
launched from surface ships because by the time 240 of the 288 total had been fired, only one was
from a submarine.   All battleships are now back in mothballs.

 
2. January 1993 Retaliatory Raid Against Iraq.

The Block-II Tomahawks were used twice in 1993 against targets in the Baghdad area.  On
17 January 1993, the US Navy fired 45 Tomahawks in a punitive raid to destroy the Zafraniyah
Nuclear Fabrication Facility.

Four warships launched Tomahawks.   The USS Cowpens, USS Hewit, and USS Stump fired
Tomahawks from the Persian Gulf.  The USS Caron fired Tomahawks from the Red Sea.  The USS
Cowpens (CG-63) is an Aegis (Ticonderoga class) cruiser.  The USS Hewit (DD-966), USS Stump
(DD-978), and USS Caron (DD-970) are Spruance class destroyers.  The USS Louisville (SSN-724),
a Los Angeles class attack submarine, was in the area but apparently did not launch any missiles.

3. June 1993 retaliatory Raid Against Iraq.
On 26 June 1993 another punitive raid resulted in 23 Tomahawks launched against the Iraqi

Intelligence Service headquarters.7   The USS Chancellorsville (CG-62), an Aegis (Ticonderoga
class) cruiser launched 9 Tomahawks from the Persian gulf.  The USS Peterson (DD-969), a
Spruance class destroyer, launched 14 Tomahawks from the Red Sea.

4. Launches Against Bosnia in September 1995.
On 10 September 1995, during the Balkan war, the USS Normandy (CG-60), an Aegis

(Ticonderoga class) cruiser launched 13 Block-III Tomahawks from the Adriatic Sea, to destroy
Bosnian Serb radar and communications sites around Sarajevo.8  These were the first Tomahawks
to use NAVSTAR GPS receivers for guidance.  At that time the US had three warships and two
submarines in the Adriatic Sea armed with Tomahawks.



9Defense News, 16 September 1996, p. 26.
10Mercury News, 3 September 1996, pp. 1A & 10A; 4 September 1996, pp. 1A, 14A & 15A; 5 September

1996, pp. 1A & 14A.
11Borenstein and Parker.
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5. Launches Against Iraq in September 1996 (Operation Desert Strike).
Again in Iraq, on 2 September 1996, the US fired 14 Block-III Tomahawks from surface ships

and submarines in the Persian Gulf, in a punitive strike against six Iraqi air defense sites.  At the same
time, B-52 bombers launched another 13 conventionally-armed air-launched cruise missiles (ALCMs)
against eight air defense sites.  The ALCMs used only GPS navigation without the final scene
matching correlation -- three failed to fire and the Air Force has not divulged the efficiency of the
remaining ten.9  

Less than 24 hours later, on 3 September 1996, another 17 Block-III Tomahawks were
launched against four targets to complete destruction of the Iraqi air defense sites.10   

The USS Shiloh (CG-67), an Aegis (Ticonderoga class) cruiser and the USS Laboon
(DDG-58), an Aegis (Arleigh Burke class) destroyer launched Tomahawks from the Persian Gulf.
One report said that three Navy ships and a submarine launched the missiles.

6. August 1998 Anti-Terrorism Strikes Against Afghanistan and Sudan.
On 20 August 1998 the US launched another 75-80 TLAMs against a suspected terrorist

training camp in Afghanistan, and the al-Shifa Pharmaceutical Complex in Sudan -- an alleged
chemical weapons plant against which 6-13 of the missiles were fired.  Reports say the missiles which
hit the Afghanistan camps were fired from 5 ships in the Arabian Sea, and those against Sudan came
from two ships in the Red Sea.

7. Launches against Iraq in December 1998 (Operation Desert Fox).
Operation Desert Fox commenced on 16 December 1998.  For four days the US and Britain

pounded Iraq with air strikes during which 330 Tomahawks were launched.  Eight ships of the 22 in
the area were reported to carry Tomahawk missiles.  These were the Aegis cruiser USS Gettysburg
(CG-64); the Aegis destroyers USS Paul Hamilton (DDG-60), USS Hopper (DDG-70), and USS
Stout (DDG-55); the Los Angeles class attack submarine USS Miami (SSN-755); the Spruance class
destroyers USS Hayler (DD-997) and USS Nicholson (DD-982); and the guided missile frigate USS
Carr(FFG-52). (Fifteen B-52 bombers also flew from Guam to launch 90 conventionally-armed
ALCMs of the latest modification.)

8. Launches against Yugoslavia starting 24 March 1999 (Operation Allied Force).
During the first week of the attack on Yugoslavia, which began on 24 March 1999, the US

Navy launched 55 Tomahawks.  (In that same time the US Air Force launched about 50
conventionally-armed ALCMs from B-52 bombers.11)  Media reports indicate that 220 Tomahawks
were launched against Yugoslavia.  Cruise missile launch platforms in the Adriatic Sea included the
Aegis cruiser USS Philippine Sea (CG-58), the Aegis destroyer USS Gonzalez (DDG-66), and the



12ACIS-1984, p. xvi.
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Los Angeles class attack submarines USS Miami (SSN-755) and USS Norfolk (SSN-714).  The British
attack submarine HMS Splendid has also launched Tomahawk cruise missiles against Yugoslavia.

9. Launches against Afghanistan starting 7 October 2001 (Operation Enduring Freedom).
On the first day of the attack, 7 October 2001, it was reported that 50 Tomahawk cruise

missiles were employed.  During the continuous bombardments since that date the Tomahawks have
been repeatedly used.  Tomahawks were reported to be launched from US surface ships and
submarines.  The Navy destroyer USS John Paul Jones is reported to have launched the first shots
of the war with its Tomahawks.  Tomahawk-capable British submarines were also in the area.

The extent of the attack on Afghanistan is not publicly available because of the censorship and
secrecy imposed by the George W. Bush administration.  Only what the Defense Department and the
CIA wants the public to hear is released to the media.

F. REASONS FOR DISCONTINUING TOMAHAWK
Tomahawk missiles destabilize the opportunities for international peace and harmony.  This

instability reaches from treaty verification and missile proliferation to giving the US an itchy trigger
finger and immunity from political constraints.  It also contributes to the culture of violence that has
infested America’s social structure.

1. Tomahawks introduce complex treaty verification problems.
It would be simple to exceed START-1 treaty warhead limits by secretly deploying nuclear-

armed Tomahawks.  Although Tomahawks are claimed by the US to be tactical nuclear weapons, and
Tomahawks have been dealt with outside the START-1 Treaty by a “Gentlemens’ Agreement,” those
missiles still have the range to be strategically significant.  This has been recognized for over two
decades.  The Fiscal Year 1984 Arms Control Impact Statements explain: "Cruise missiles raise
difficult verification problems, especially over the longer term.  Each side would have to overcome
difficult problems in order to be able to determine the particular fuel exhaustion range, payload, and
launch platform of a given cruise missile."12    Before that, the Carter Administration's Arms Control
Impact Statements were even more explicit: "Cruise missiles represent a class of weapon which raises
potentially troublesome verification problems.  The physical characteristics of the cruise missile
contribute substantially to these difficulties.  Compared to ballistic missiles, cruise missiles are smaller,
fly lower, have small radar and infrared signatures, and use smaller, simpler and less easily identifiable
launchers and support facilities.  Cruise missiles can be launched from a wide variety of air, sea and
land platforms.  Another complicating feature is that cruise missiles of similar size and external
configuration may have significantly different capabilities, nuclear or conventional payloads, guidance
systems and missions."13    That same document noted that "because [cruise missiles] introduce a new
type of nuclear weapon into the US inventory, it may be perceived as incompatible with the US
commitment to the NPT."14    (NPT stands for the nuclear Non-Proliferation Treaty.)  Although those
documents quoted are old, they express the same concerns that exist today.



15Defense News, 15 January 1996, p. 13.
16Defense News, 23 October 1996, p. 38.
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2. Tomahawks raise other nuclear proliferation questions.
  Loral Federal Systems (Manassas, Virginia) was in January 1996 issued a $60-million contract
to integrate Tomahawks into British Royal Navy submarines.  The 68-month contract was issued by
Britain's Ministry of Defence.15     Britain finalized a $284-million agreement with the US in late 1995
to purchase 65 conventional Tomahawks for its Swiftsure and Trafalgar classes of nuclear-powered
attack submarines.16    When they enter service in 2005, Astute class subs will also be fitted with
Tomahawks and the Tactical Tomahawk.  In late 1998 Britain declared its Tomahawks operational
after three test launches over California.  Full operational capability was achieved on 7 August 2001
when HMS Trafalgar launched a Tomahawk from the Gulf of Mexico to a target at Eglin Air Force
Base, Florida.

Besides spreading Tomahawk’s deadly possession to another country, how can anyone be
sure that Britain doesn't convert these missiles to nuclear?  Selling Tomahawks to Britain is at the
least straining the conditions of the multinational Missile Technology Control Regime agreement.
This is the first foreign sale of Tomahawks but with the rush to gain overseas markets for US
weapons merchants it may not be the last.

3. The use of conventional Tomahawks during the 1991 Persian Gulf war, against Iraqi
facilities in 1993 and 1996, their use in Bosnia during 1995, their use against reportedly terrorist
targets in 1998, their use again against Iraq in 1998, their use against Yugoslavia in 1999, and
in Afghanistan indicate that they are the weapon of choice.

It could be argued that because cruise missiles are cheaper and do not risk a pilot's life they
are a more desirable weapon.  But on the other hand, the safety of US pilots does make military
planners think twice before ordering a raid.  The US General Accounting Office states that cruise
missiles "struck heavily defended strategic targets that if attacked by manned aircraft -- particularly
non-stealth aircraft -- could have resulted in the unacceptable loss of aircrews and aircraft.17    There
is certainly less hesitancy to launch a Tomahawk raid.

Also, the political constraints of having foreign bases for aircraft make raids of certain areas
less attractive.  But Tomahawks launched from international waters allow the US to take unilateral
offensive action without bringing in a carrier battle group or using conventional air forces which have
host country restrictions.  Tomahawks were used in strikes against Iraq when Arab nations would not
allow such an attack to take place from US bases in their territory.  The versatility of Tomahawks
gives America an itchier trigger finger.

4. Tomahawks launched from international waters can target most of the globe.
This is a threat that other countries cannot ignore -- a threat that can create severe tensions

when international relations are frayed.  Appendix-B illustrates the global coverage of convention-
ally-armed Tomahawks.

# # # # #
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GLOSSARY

ALCM Air-Launched Cruise Missile.

CNA Center for Naval Analysis.

DIA Defense Intelligence Agency.

GPS Global Positioning System.

Nautical mile 1.1516 statute miles.

NAVSTAR NAVigation System Timing And Ranging, a US global positioning system satellite.

SLAM Standoff Land-Attack Missile, a modified Harpoon anti-ship missile which has a 488-pound high
explosive warhead, uses GPS navigation, and has a range of 60 nautical miles.

SSGN A nuclear powered submarine designed as a dedicated guided missile launch platform.

START-1 First Strategic Arms Reduction Talks Treaty.

TASM Tomahawk Anti-Ship Missile.

TERCOM TERrain COntour Matching, a sensor used in Tomahawks.

TLAM/C Tomahawk Land Attack Missile with a single conventional warhead.

TLAM/D Tomahawk Land Attack Missile carrying conventional submunitions.

TLAM/N Tomahawk Land Attack Missile with a nuclear warhead.

Tomahawk A US cruise missile which can be launched from surface ships (with either the Armored Box
Launcher or Vertical Launch System) and submarines (either from torpedo tubes or vertical launch
tubes -- either surfaced or submerged).

VLS Vertical Launch System.
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APPENDIX A
TOMAHAWK MISSILE VARIANTS

Source:  GAO/NSIAD-95-116

Length: 219 inches plus 27-inch booster rocket.
Diameter: 20.4 inches.
Wingspan: 105 inches.
Weight: 2,650 pounds plus 550 pounds for booster rocket.
Speed: About 550 miles per hour.
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APPENDIX B
TOMAHAWK GLOBAL COVERAGE

Source: GAO/NSIAD-95-116

APPENDIX C
TOMAHAWK LAUNCH PLATFORMS

The Tomahawk capability in 1999 was 137 ships and submarines, broken down as follows:*

22 Cruisers All having VLS
Missile capacity is 122

30 Arleigh Burke Destroyers All having VLS
Missile capacity is 90

30 Spruance Destroyers 24 with VLS
6 with Armored Box launchers

51 Los Angeles Attack Subs 31 having 12 VLS tubes each.
20 torpedo tube launch.

 1 Sturgeon Attack Subs Torpedo tube launch.

 3 Seawolf Attack Subs Torpedo tube launch.

* The US Navy in early 2000 indicated it wants a force of 68 attack submarines and 4 Trident subs converted to carry
cruise missiles (SSGNs) by 2015, so this figure will likely increase.  At least 18 of these attack subs are to be of the
new Virginia class, the first of which will launched in 2004.  By 2025 the Navy wants 76 attack subs.


