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Executive Summary

Purpose Aircraft carrier battle groups are the centerpiece of the Navy's surfaceforce and significantly influence the size, composition, and cost of the

fleet, The annualized cost to acquire, operate, and support a single Navy
carrier battle group is now about $1.5 billion' and will continue to increase.
As defense funding declines and defense expenditures come under
increased scrutiny, attention will be focused on the size and affordability
of the carrier force, GAo developed information on options that
policyniakers may consider when deciding on the size and makeup of
future naval forces, particularly the number of carriers, required to meet
our national security goals in times when defense spending is being
reduced.

"B-•ackgroundThe Navy's carrier battle groups have traditionally supported the national
defense strategy by providing overseas presence and a crisis response

capability. Carrier battle groups consist of the carrier, its air wing of about
80 aircraft, and about 9 escort ships, including surface combatants, attack
submarines, and logistics support ships. Several other ships and aircraft
provide logistics and training support. At the beginning of fiscal year 1993,
the Navy had seven conventional- and seven nuclear-powered carriers in
its active force and an aviation training carrier. The 14 active carriers
allowed for near-continuous overseas presence of at least one carrier
battle group in each of the Mediterranean Sea, western Pacific Ocean, and
Indian Ocean/Arabian Sea regions. Only about 25 percent of the carriers
are deployed overseas at any one time because of maintenance, training,
and personnel policies.

The Navy plans to reduce the force to 12 active carriers and an aviation
training carrier by the end of fiscal year 1995. The Navy intends to replace
its conventional carriers with nuclear carriers on a one-to-one basis to
maintain a 12-active carrier force. Table 1 shows the changes in the Navy's
carrier force plan through fiscal year 2010.

Table 1: Navy's Carrier Force Structure
Plan Number of carrlers at end of fiscal year

1902 1993 1005 1996 1998 2003 2008 2010
Conventional 7 6 5 4 3 2 1 0
Nuclear 7 7 7 8 9 10 11 12
Training 1 1 1 1 1 1 1 1
Total 15 14 13 13 13 13 13 13

'All dollar aniounts are 1,xpremn.'d in fiscal year 1090 constant dollars unless otherwise noted,
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Executive Summary

The Navy has two nuclear carriers under construction, the John C. Stennis
and the United States, which are scheduled for delivery in fiscal years 1996
and 1998, respectively. In addition, the USS Enterprise is being overhauled
and its reactors refueled at a cost of over $2 billion (then-year dollars).
Other nuclear carriers will be overhauled and refueled beginning in the
late 1990s, ensuring a relatively large carrier force for about 30 more years.
GAO's analysis shows that in fiscal year 1993 the Navy intends to invest
between $11.5 billion and $15.1 billion (then-year dollars) to acquire
carrier battle groups: ships, aircraft, and weapons, This includes
$832.2 million (then-year dollars) for advance procurement of material
(mostly nuclear components) for another nuclear carrier, CVN-76, to be
requested In fiscal year 1995. The estimated cost of the new carrier is
about $4.2 billion (then-year dollars). The Navy believes this carrier will
allow it to maintain a highly capable carrier force as the number of
carriers is reduced, More importantly, it believes the scheduled
construction of the CVN-76 is vital to maintaining the unique industrial
base for building nuclear aircraft carriers. Canceling or delaying the
carrier would affect Newport News Shipbuilding and Drydock
Company-the only shipyard capable of building nuclear carriers-and its
nuclear propulsion vendors and would likely increase the carrier's cost
when eventually built.

Results in Brief Mounting budget pressures, a reduced threat environment, competing
priorities, and affordability issues dominate the congressional debate on
national security. At the same time, the Navy is embarking on several
costly carrier-related programs-procuring another carrier, refueling the
reactors on existing nuclear carriers, and replacing and upgrading aircraft.
These programs will have long-term impacts on the size and cost, and
potentially the capability, of a 12-carrier force, For example, the total cost
to replace current tactical combat aircraft with the planned F/A-18E/F and
AX aircraft could well exceed $120 billion. There are alternatives that
could save tens of billions of dollars.

GAO's analysis indicates that there are opportunities for using less costly
options to satisfy many of the carrier battle groups' traditional roles
without unreasonably increasing the risk that U.S. national security would
be threatened, For example, a smaller, less expensive carrier force could
be achieved by relying more on increasingly capable surface combatants
and amphibious assault ships and/or by employing a moie flexible carrier
deployment strategy. GAO believes that the Department of Defense and the
Congress must agree on the size and affordability of the carrier force
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Executive Summary

required to meet national defense goals, including the consideration of
other options, before a commitment is made to build another nuclear
carrier.

GAO's Analysis

Changing Defense Strategy In response to changes in the security environment, the United States has
shifted its strategy from containment of the former Soviet Union to
ensuring regional stability by focusing on strategic deterrence, overseas
presence, and crisis response while maintaining an ability to rebuild, or
reconstitute, a large force should a global threat reemerge. The Navy
believes carrier battle groups are the best force for meeting the presence
and crisis missions because of their superior sustainability, flexibility, and
capabilities, and their ability to operate independent of land-based forces
or facilities. Even with 12 or fewer carriers, however, the Navy can still
maintain a significant overseas presence, Table 2 shows possible annual
overseas presence achievable in the three regions at various carrier force
levels under current operating, maintenance, and personnel policies.

Table 2: Examples of Annual Presenoe
at Various Carrier Levels Regional presence (in average months per year) Overall annual

Number of Mediterranean Western Indian Ooean/ presence
carrlero" Sea Pacific Ocean Arabian Sea (percent)
12 12 12 8,5 90
10 12 12 5.8 83

8 12 12 3,2 75
6 10 12 1.6 66
&These figures Include a carrier home ported In Japan that Is counted as continuously deployed,
This carrier provides most of the presence In the western Pacific Ocean region and some In the
Indian Ocean/Arabian Sea region, Carriers originating from. tVe eastern and western United Statos
have traditionally provided presence In the Mediterranean Seu and Indian Ocean/Arabian Sea
regions, respectively,

Current deployment practices and the long distances involved make it
difficult to maintain a high level of presence in the Indian Ocean/Arabian
Sea region without adversely affecting the level of presence in the other
two regions.
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Cost of New Naval Aircraft The cost of new carrier-based tactical aircraft-the F/A-18E/F
Will Affect the fighter/attack and the AX advanced strike--over the next decades could
Affordability of Carriers affect the affordability of carriers or hinder carriers from deploying with

full complements of aircraft. With acquisition costs expected to be much
higher than current aircraft, GAO estimates that future, air wings, comp•'sed
of these new aircraft, for 8 carriers would cost about the same as the air
wings for a 12-carrier force today. Each F/A-18E/F is estimated to cost
almost $50 million, whereas the AX could be significantly more-over
$100 million each. Thus, the total cost to replace the current tactical
aircraft could well exceed $120 billion, Also, the Navy is planning a
number of life extension programs for existing tactical and support
aircraft.

Alternatives to Carrier The Navy is beginning to develop alternatives for carrier battle groups in
Battle Groups low-threat areas to fill the voids that will occur with a 12-carrier force,

These include shifting carriers between regions during a deployment and
using different types of forces, such as smaller groups of increasingly
capable surface combatants-many equipped with the AEGIS weapon
system and Tomahawk land attack missile-and amphibious assault ships,
in place of carriers. The Navy is testing and evaluating these operational
concepts to determine the extent of possible changes to its operations and
doctrine.

Increased Capabilities of The surface combatants now entering the fleet are increasingly capable in
Other Naval Ships to Meet strike, antiair, antisurface, and antisubmarine warfare that makes them
Regional Contingencies increasingly suitable for regional contingencies. For example, the Navy

has around 45 Tomahawk-capable surface combatants with a land-attack
capability of more than 650 miles, which is enough range to reach over
three-fourths of the world's land areas. Most attack submarines-about
70-also can launch Tomahawk cruise missiles. Together these ships and
submarines could carry between 2,100 and 5,200 Tomahawk missiles,
depending on missions and inventories, The Navy plans to have over
150 Tomahawk-capable surface combatants and attack submarines by
fiscal year 2000. Planned Tomahawk upgrades include a lighter but equally
lethal warhead, increased range, shipboard mission planning capability,
Improved navigation, and a capability to control the misz'le's time of
ai'lval to its target.

The capability of amphibious assault ships is also increasing. The Wasp
class of multipurpose amphibious assault/sea control ships are now
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entering the fleet, They provide both a flight deck for helicopters and
Harrier vertical/short takeoff and landing alrcraft that can deliver a variety
of ground support and strike munitions, as well as a capability to launch
air-cushioned and conventional landing craft, These ships, however, do
not have the multimission capability of a carrier.

Another class of amphibious assault ship, designated the LX, is being
developed to replace several older classes. The LX, as envisioned, will
carry an assault force and support material and could have enhanced
defensive and offensive capabilities, It is expected to begin entering the
fleet around the year 2000,

Utilizing a Smaller Carrier Increased reliance on other naval forces to implement the national defense
Force strategy could result in fewer overseas carrier deployments and eventually

a smaller carrier force. Even with carriers spending more time in their
home port areas, they could still maintain their readiness and ability to
deploy to a crisis. For example, at force levels of 12, 10, 8, and 6, the Navy
can have 5, 4, 3, and I carriers, respectively, deployed or capable of
deploying immediately. The Navy can have nine, eight, seven, and four
carriers, respectively, at each level deployed within a 2-month period,

Reduced Force Structure Decreasing the frequency and duration of carrier operations and training
Has More Potential for does not significantly reduce operating and support costs because most
Cost Savings Than costs are fixed. These fixed costs, accountit, for more than 80 percent of

Reduced Operating Tempo a carrier battle group's operating and suppu. C costs, include major
maintenance and military personnel, The significant costs to modernize
and replace carriers, escorts, and aircraft remain, However, substantial
savings can be achieved largely by reducing the size of the carrier force
and its complement of aircraft. A smaller carrier force is possible by using
other naval forces to achieve overseas presence and by maintaining
carriers to provide rapid deployment from the United States in sufficient
numbers when required to respond to overseas crises,

Matters for GAo believes it is essential that the Congress and the Department of
Defense reach early agreement on the size and affordability of the carrier

Congressional force needed to meet future national defense requirements. Reaching such
Consideration an agreement during deliberations on the fiscal year 1994 budget

submission is important because the number of carriers and their role in
the new security environment directly affect (1) the Navy's plans to
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acquire carriers, surface combatants, attack submarines, and combat
logistics ships and (2) the affordability of developing and procuring a full
complement of costly new tactical aircraft.

In the context of this agreement on the size and affordability of the carrier
force, the Congress should consider the extent that other, less costly force
options could satisfy many national security needs and reduce the
requirements for carrier battle groups before approving full funding for the
new nuclear carrier in the planned fiscal year 1995 request.

Agency Comments The Department of Defense provided comments on a draft of this report,
which are included in appendix VIII. Defense agrees with some of the
major findings of the report, but only partially agrees or disagrees with
others, Defense's comments ond GAo's detailed evaluation of them are
included In the report where appropriate.

Defense partially agrees with GAO's use of annualized amortized costs to
represent potential savings of alternative forces, stating the n~ethod is
potentially misleading. Defense believes the method is not appropriate for
evaluating near-term budget decisions, Defense considers acquisition costs
as "sunk" costs that cannot be saved in the near term and that actual
expenditures have "peaks and valleys" rather than averages. However,
Defense stated that this method has some utility for showing rough,
long-term costs of different types of forces. oGo believes annualized
amortized costs, when viewed over an extended period of time, reflect the
significant investment requirements for these major force structure
elements and thereby provide insight into the potential impact these
elements may have on future budgets: in this case, the cost implications of
replacing, operating, and supporting carrier battle group elements.

Defense does not believe the risks associated with alternative force
options, particularly the absence of the carrier's organic air capability, are
adequately discussed in the report. Defense also emphasizes that the Base
Force of 12 deployable carrier battle groups and . training carrier is sized
to meet what it considers the minimum needs to support its new regionally
oriented national defense strategy. oAo agrees that carrier battle groups
with their multidimensional mission capabilities are an important
component of the new defense strategy and that those groups will
continue to play a major role in fulfilling future security needs. GAO also
recognizes the risks associated with alternative naval forces-such as the
lack of air capabilities-increase as the seriousness of the threat
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increases, However, GAO believes the tradeoff between risk and cost of
these alternative forces needs to be considered in the context of reduced
defense budgets, a diminished global threat to U.S. national security, and
increasingly capable surface combatants and other ships to conduct power
projection missions against regional threats. GAo does not advocate
abandoning the role and employment of carrier battle groups for presence
and crisis response missions but is suggesting that there are opportunities
to rely less on these groups and use other, less costly types of forces for
expanded roles in the new security environment. GAo continues to believe
that alternative forces, such as the surface action groups described in the
report, should be considered for ftulflling many traditional carrier roles,
which would thereby reduce the requirements for relatively costly carrier
battle groups.

A draft of this report provided to Defense for comment contained a Matter
for Congressional Consideration concerning release of advance
procurement funds requested for CVN-76. The suggestion was based on
the belief that approval of the funding represents a significant commitment
to fund the remainder of the ship in fiscal year 1995, which would, in turn,
require early retirement of a conventional carrier to maintain a 12-carrier
force, GAo further suggested that, given the declining defense budget,
changing security environment, increasingly capable surface combatants
and amphibious ships, high cost of upgrading and replacing carrier
aircraft, and long-term costs of maintaining the planned carrier force level,
the Congress and Defense need to reach early agreement on the size and
affordability of the carrier force needed to meet national defense
requirements.

Defense did not concur with the suggestion concerning the release of the
advance procurement funds, stating that there are defense industrial base
imperatives that require these funds. Further, Defense believes that the
Congress and Defense agree on the size of the future carrier force.
Subsequently, the funds were authorized and appropriated by the
Congress and obligated by the Navy. The report has been revised to reflect
that action.

aAO still believes, however, that the reasons cited for the need for the
Congress and Defense to reach early agreement on the size and
affordability of the carrier force remain valid. GAo also believes that other
options, such as the increased use of surface action groups and other force
configurations, to meet some of the roles and missions traditionally met by
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carrier battle groups should be fully examined before making a
commitment to build another carrier.
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Chapter 1

Introduction

Carrier battle groups are the centerpiece of the Navy's power projection
forces and its most expensive assets. U.S. decisionmakers have relied on
carrier battle groups to achieve political and military objectives because of
their operational flexibility, capabilities, mobility, sustainability,
responsiveness, and high visibility compared with other forces. In
peacetime, the overseas presence of these groups can help promote U.S.
foreign policy, maintain stability, and deter aggression; in crisis and in
wartime, battle groups can conduct naval operations to project U.S.
military power ashore and maintain control of the seam.

The current plan to restructure the military calls for reducing the number
of active aircraft carriers from the fiscal year 1990 level of 15 to 12 by the
end of fiscal year 1995 and maintaining that level for the foreseeable
future. However, the Congress continues to seek further defense
reductions to address the growing federal budget deficit and other
competing spending priorities. The high cost of acquiring and operating
carrier battle groups alay require additional reductions of carriers and
their associated battle groups and an examination of other force options to
accomplish future security objectives.

New Defense Strategy Since World War II, the threat to U.S. national survival posed by the
former Soviet Union had provided the rationale for U,S, force
requirements, planning, and expenditures. However, this threat has greatly
diminished because of the significant political and military changes in the
former Soviet Union. There appears to be little likelihood of a massive,
short-warning attack by the new Commonwealth of Independent States
(the former Soviet Union) against the United States and its allies or a
global war in the foreseeable future.

In August 1990, President Bush announced a new defense strategy that
shifts the focus of defense planning away from the threat of a global war to
a variety of threats in major regions of consequence to U.S. interests,
particularly Europe, Southwest Asia, and East Asia. The Department of
Defense (DOD) believes these threats are likely to involve more than one
nation, be unconventional in character, and possibly develop suddenly and
unpredictably (e.g., Iraq's Invasion of Kuwait) into smaller-scale regional
crises. Such threats are becoming more dangerous because of the
proliferation of advanced weaponry, including chemical, biological, and
nuclear capabilities, among an increasing number of countries. The new
strategy focuses on strategic nuclear deterrence and strategic defense,

Page 14 GAO/NSIAD.-s.74 Navy Currer Battle Groups



Chapter 1
Introduction

overseas presence, crisis response, and reconstitution' to establish the
basis for future force requirements and employments.

Base Force The fiscal year 1992 budget proposed a plan, called Base Force, to
implement the new defense strategy. The plan reduces and restructures
the U.S. military to meet near-term national security requirements within
anticipated smaller defense budgets, The Base Force is considered the
minimum force structure2 required to address future regional
contingencies against various potential threats, Force requirements are
based on having forces capable of involvement in two concurrent regional
contingencies that start sequentially, These forces are organized into four
groups: Strategic Forces, Atlantic Forces, Pacific Forces, and Contingency
Forces,

Naval battle forces assigned to the Atlantic and Pacific Forces, particularly
carrier battle groups, figure prominently in the new defense strategy for
peacetime overseas presence and crisis response, These forces would also
become important elements of the Contingency Force during escalating
crises. Although these forces are smaller in size, their roles and
employment appear to have changed little from Cold War requirements,

Impact of Base Force on Under Base Force, the number of active aircraft carriers is expected to
Future Carrier Force decline from 15 in fiscal year 1990 to 12 by fiscal year 1995,3 Since the

Structure mid-1970s, the Navy has acquired only nuclear-powered aircraft carriers,
At the beginning of fiscal year 1993, the Navy had seven conventional and
seven nuclear aircraft carriers in its active inventory and plans to have
three conventional and nine nuclear carriers by the end of this decade.
Conventional carriers, which are powered by fossil fuel, will be retired to
reduce and maintain the force at 12 carriers, Appendix II provides
information on the Navy's carrier force structure plans.

'Reconstitution involves forming, training, and fielding new fighting units, This includes initially
drawing on cadre-type units and military assets in storage, mobilluing previously trained or new
personnel, and activating the industrial base on a large scale,

'Force structure refers to the numbers, size, and composition of active and reserve units comprising
the military, such as ships and air wings, and the facilities of the supporting base infrastructure,

MThe Navy also maintains one aviation training carrier in its inventory, Because the carrier pohseases
no combat capability, it is not included in the number of active carriers at a given force level, However,
the Navy plans to maintain a capacity to convert the training carrier to a combat status within a
12-month period to augment, If necessary, the active fleet.
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Similar reductions are planned for other air and naval assets associated
with carrier battle groups, The number of carrier air wings will be reduced
from 15 (13 active and 2 reserve) in fiscal year 1990 to 13 (11 active and
2 reserve) by fiscal year 1995. The overall number of naval battle force
ships will drop from the fiscal year 1990 level of 547 to 452 by fiscal year
1995 and will be further reduced to 435 by fiscal year 1997.

Future Defense Significant additional cuts in defense spending beyond those envisioned in
the Base Force proposal could likely be required over the next several

Budgets years because of growing federal debts, rising interest payments on the
national debt, and domestic spending priorities.

Defense spending surged in the early 1980N, reaching a high of $325 billionO
in 1985. Since then, the defense budget has, with one exception,
progressively declined. DOD's Fiscal Year 1993 Future Years Defense
Program shows its budget will be about $214 billion by fiscal year 1997 in
real terms-almost the same amount as the annual budgets during the
mid-1970.. As the defense budget declines, so does the Navy's budget. In
the late 1980s, total Navy Department budgets exceeded $100 billion each
year, but the defense program shows the Navy's budget will be about
$68 billion by fiscal year 1997. Figure 1.1 compares the Departments of
Defense and the Navy total obligational authorities for fiscal years 1985
through 1992 and the amounts projected through fiscal year 1997.

'All dollar amounts are expressed in fiscal yeAr 1900 constant dollas urie. otherwise noted.
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PFgure 1.1: Departments of Defense and Navy Total Obligational Authorities for Fisoal Years 1085 Through 1997

M Fiscal year 1110 dollars In billions

100

MO

1go

130

100

0

INS 18111 11117 1Ol 1113 1 o0 1Wtl 1f" 1031 1304 1015 ION 1"07
Fiscal year

Fiscal year 1110 budget estimate

Other DOD
Department of the Navy

Source: Our analysis of DOD and GAO date,

Aircraft Carrier Battle The Navy's preferred carrier battle group generally has an aircraft carrier
and its air wing of about 80 aircraft, 6 surface combatants (cruisers andGroups destroyers) equipped with AEGIS antiair capability,5 2 nuclear attack
submarines, and a fast combat support (logistics) ship.' This configuration,
as shown in table 11, is referred to as a "notional" carrier battle group.7

However, the actual composition of a carrier battle group varies,

M1he AEGIS combat system is an Integrated network of computers and displays linked to sensors and
weapon systems capable of simultaneously detecting, tracking, and engaging numerous air, suiface,
snd subsurface tergete, It is currently carried on Ticonderoga-clias cruisers and Arleigh 3ut ke-class
destroyers,

GUntil the Navy has a sufficient number of fast combat support ships, battle groups may alternatively
deploy with two logistic ships--a replenishment oiler and an ammunition ship.
t References to carrier battle groups in this report are based on this conflguration, unless otherwise
noted,
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depending on such factors as the mission, likely threat, and availability of
deployable ships and aircraft.

Table 1.1: Notional Configuration for a
Carrier Battle Group Battle group element Number of elements

Aircraft carrier 1
Carrier air wing (with about 80 aircraft) 1
Cruisers 2 or 3
Destroyers 2 to 4
Nuclear attack submarines 2
Fast combat support ship (or a replenishment oiler and an
ammunition ship) 1
Source: Our analysis of Navy data,

Other logistics support ships, commonly called the underway
replenishment group, independently deploy to sustain the carrier battle
group. These ships replenish the carrier battle group by shuttling fuel,
ammunition, provisions, and general stores to the battle group's on-station
logistics support ship or directly to combatant ships. Appendix III provides
additional information on the elements that comprise a carrier battle
group.

Cost of an Aircraft Carrier An aircraft carrier battle group, including associated logistics support
Battle Group ships, costs almost $1.5 billions each year to acquire, operate, and support.

Table 1.2 shows the annualized cost of a notional carrier battle group for
fiscal year 1990. Operating and support costs accounted for about
60 percent (about $900 million) of the battle group's annual expenses, and
annualized acquisition costs accounted for the other 40 percent (about
$600 million). Over 45 percent of the battle group's annual operating and
support costa were for performing maJor maintenance and repairs on the
ships and aircraft in a battle group; another 35 percent were for the
military personnel assigned to command, operate, and maintain the group.
(Unless otherwise noted, force component costs are averaged composite

Cost estimates In this report reflect costa likely to be incurred by naval forces over an extended
period of time, Annualized acquisition costa represent the amortixed cost to acquire the battle group
ships and aircraft spread over their service lives, In this context, annualized acquisition costs cannot
be directly related to annual defense budgets becuuse procurement costa are basically incurred before
the ships and aircraft enter service, Annualized aircraft costa also include an allowance for force
assurance (in., the additional aircraft needed to sustain a force level over a period of time because of
losses due to aging or peacetime attrition), Annual operating and support costs are estimates of
incurred annual costa; however, the cost of maintenance is averaged over the maintenance cycle, See
appendix I for more information on our methodology.
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costs reflecting the force's composition in fiscal year 1990.) A notional
carrier battle group in fiscal year 2000 will cost about $1.6 billion-an
increase of about 6 percent, Appendix IV shows the annualized cost of a
notional carrier battle group for fiscal year 2000, Carrier battle group costs
used in this report represent the direct costs for an active force unit, for
example, a ship or aircraft in the active fleet, The indirect costs of a force
unit are not allocated or included, although these costs can be significant,
Indirect costs include, for example, the Navy's physical infrastructure of
bases and air stations and the personnel assigned to shore command and
support functions (eg., publications and financial management), Also,
reserve units are not Included in our carrier battle group costs.

Table 1.2: Notional Carrier Bottle
Group's Annualized Costs for Fiscal year i990 dollars in millions
Fiscal Year logo NOperating

Number and support Aoqulultlon Total

Alroraft oarrier
Aircraft carrier 1 $194 $64 $248

Carrier air wing 1 247 336 - 93
Subtotal 441 3•i1 60
Battle group ships and ships' aircraft

Cruiser 2 88 43 151

Destroyer 4 112 44 16S
Submarine 2 99 41 140

Fast combat support shlp or
equivalent 1 44 12 d6
SH-80B helicopter 4 9 12 21

SH-2F helicopter 2 5 3 1
CH-46 helicopter 2 5 2 6

Subtotal 363 116 511
Total oarrler battle group $604 $544 $1,346
Underway replenishment group 96 38 134
Total $000 $562 $1,482
Note: Numbers have been rounded, Nuclear fuel costs are Included under operating and support
and not a lquisiltlon, Costs are a composite of the mix of ships end air wings In the fleet,

Source; Our snalysis of Navy and GAO data,

Figure 1.2 shows the percentage of the battle group's annualized cost for
each of its major components. The aircraft carrier and its air wing make up
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about 56 percent ($830 million) of the costs of the group, with the air wing
contributing the largest part of carrier costs.

Figure 1.2: Breakout of the Annualized
Costs for a Fiscal Year 1990 Carrier
Battle Group by Major Force -. Escort ships
Component

9%
Replenishment ships

35% Aircraft carrier

Air wing

-J• Total aircraft carrier w H%

Source: Our analysis of Navy and GAO data.

Future Air Wing In fiscal year 1990, the Navy had a mix of five different carrier air wings.
Configurations and Costs By fiscal year 1996, the Navy plans to have only one type of air wing, the

Power Projection. Appendix III shows the mix of air wings between fiscal
years 1990 and 2000 and the composition of these wings.

The carrier air wing is the most expensive element of a carrier battle
group, accounting for about 40 percent ($583 million) of a group's total
annualized costa. The annualized cost for one of the Navy's current air
wings range from $538 million for a Kennedy/Ranger air wing to
$632 million for a Roosevelt air wing.

The annualized cost of a Power ProJection air wing is about *608 million,
When the carrier air wing force structure stabilizes in fiscal year 1996 with
1 I active Power Projection air wings, the force will have total annurdized
costs of about $6.7 billion, $3.8 billion for annualized acquisition of aircraft
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and $2.9 billion for operating and support. The cost of acquiring future
carrier air wings is expected to be about 60 percent greater than the cost
of current air wings-about $2.3 billion more in annualized acquisition
costs for 12 aircraft Larriers-because of the higher expected costs of
upgrades and replacement aircraft, such as the AX advanced strike
aircraft,

Our Review Due to increasing budgetary pressures to reduce the size of the military

and the potential opportunities for reducing costs offered by changes in

the security environment, we reviewed the administration's rationale for
future aircraft carrier force structure and examined options for meeting
security requirements with fewer carriers, Our report provides the
Congress with information on the implications of current and future
carrier battle group force levels and possible force options that
poilcymakers may consider when deciding on the size and makeup of
future naval forces, particularly the number of carriers, Our objectives,
scope, and methodology are discussed in appendix I.

DOD provided written comments on a draft of this report, Relevant portions
of its comments are discussed at the end of each chapter. Appendix VIII
presents DOD's comments in their entirety. DOD also offered suggestions for
improving the technical accuracy of the report, and changes have been
incorporated into the report where appropriate.

DOD Comments and DOD generally concurred with the discussion of the defense strategy and
Base Force and partially concurred with the discussion of the impact of

Our Evaluation the Base Force on the future force structure. It provided further discussion
of the changing national security environment and defense Atrategy,
emphasizing what it believes to be substantial changes in the roles and
deployment of naval forces. We understand that the elements of the
defense strategy are interrelated, Although there have been some changes
in the roles and employment of naval forces in recent years because of the
new security environment and declining naval force stnrcture, we believe
the Navy continues to rely on carrier battle groups to provide the principal
presence and crisis response capabilities in the Mediterranean Sea,
western Pacific Ocean, and Indian Ocean/Arabian Sea regions. We
demonstrate in this report that there are less costly alternatives to
maintaining peacetime presence and providing an initial response to
potential conflicts.
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DOD also partially concurred with our methodology for estimating the
annualized cost of a carrier battle group. However, it questioned the
relevance of such notional costs for near-term budget decisions because
these costs do not reflect sunk costs or the timing of replacement costs.
DOD believes this method has some utility for showing rough, long-term
costs of different types of forces.

We agree with DOD that annualized coss can have utility for showing
long-term costs for different types of forces. Indeed, we chose that
methodology for that purpose. We believe decisions regarding the number
of aircraft carriers in the Base Force must consider the long-term
implications those decisions have for the capital Investment in aircraft and
other components necessary to make the carrier effective, as well as the
annual operating and support costs required to deploy and sustain a
carrier battle group for several decades, We further believe that although
prior investments are sunk costs in a near-term budget perspective, many
future investments to support the Base Force, such as replacement
carriers and tactical aircraft, will represent considerably greater relative
costs for defense budgets and may limit the affordability of the overall
Base Force concept. Our cost methodology permits comparisons to be
made with other force alternatives over the long term; surface action
groups, described in this report, is only one of these alternatives,
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Char 2

Overseas Presence and Crisis Response
Capabilities Can Be Met With Other Naval
Forces

Overseas naval presence in major world regions has primarily been met by
carrier battle groups. The level of presence maintained is a major
determinant of naval force requirements. As a result, the high presence
levels maintained during the Cold War to address the threat posed by the
former Soviet Union established significant requirements. A force of
15 carriers can maintain a continuous presence of a carrier in each of the
major regions-the Mediterranean Sea, western Pacific Ocean, and Indian
Ocean/Arabian Sea. At the proposed liscal year 1995 level of 12 aircraft
carriers, the Navy will still be able to provide a significant overseas
presence by carrier battle groups but at lower levels than in the past.

The Navy believes carrier battle groups are the best force for fulfilling its
presence and crisis response missions, However, as its force declines, the
Navy is exploring new operational concepts using a reduced, yet highly
capable naval force to meet national security requirements. These
concepts include decreasing the number of combatant escorts assigned to
a deployed carrier battle group to maximize their distribution in the force,
coordinating and combining the deployments of carrier battle groups and
amphibious readiness groups to improve force efficiencies, and dispersing
the battle group over larger areas and not rigidly maintaining the group in
a particular region to increase the flexibility and regional coverage of
deployments.

The Navy could also shift its reliance now placed on carrier battle groups
to other naval force configurations, such as groups centered around a
cruiser, destroyer, or amphibious assault ship, for providing overseas
presence and a crisis response capability. Identifying new approaches
such as these will become increasingly important because various
factors-reduced defense funding, high aircraft carrier acquisition and
operating and support costs, the prospect of even higher carrier aircraft
development and acquisition costa, and competition in defense
priorities-may dictate an even smaller carrier force than now planned.

Lower Carrier Levels The carrier battle group has been the Navy's principal force for
maintaining overseas naval presence. Since late 1979, the Navy hasWill Reduce Presence maintained a near-continuous presence of carrier battle groups in the

Provided by Battle Mediterranean Sea, western Pacific Ocean, and Indian Ocean/Arabian Sea
regions. Appendix V shows the annual carrier deployment levels to theseGroups major regions since 1978,
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The amount of carrier presence possible in overseas regions depends on
the overall force level and the allocation of carriers to those regions.'
Under current Navy employment policies for nuclear carriers (see app. VI
for a discussion of employment factors and policies affecting carrier
utilization), it takes about 15 carriers to mainitain a continuous precence of
I in each of the three major regions: Mediterranean Sea, 5.1 carriers;
western Pacific Ocean, 1.6 carriers; and Indian Ocean/Arabian Sea,
7.9 carriers.2

As the number of carriers decreases below 16, maintaining a continuous
carrier presence in more than two regions becomes increasingly difficult.
Table 231 shows the possible annual presence provided at carrier force
levels of 12, 10, 8, and 6 in the three major regions, At the planned level of
12, the Navy can meet a substantial amount of overseas presence with
carriers, depending on their distribution among the regions, At 10, 8, and 6
carrier levels, the annual overall carrier presence progressively decreases
but remains above 50 percent in the most extreme example.

'The President and the Secretary of Defense determine the amount of presence and type of forces
required in various overseas regions during peacetime, They consider the advice of theJoint Chiefs of
Staff, the unified and service commanders responsible for those regions, and officials from the
Department of State and the Central Intelligence Agency in making thee decisions, Within the
constraints of a given available force structure, these officials also consider the following national
security requirements in determinhig presence: threats to U,S, interests and regional stability, security
commitments to other nations, and US, foreign policy objectives.

MThe lower requirement for the western Pacific Ocean region is due to the permanent basing of a
carrier in Yokosuka, Japan, that is considered continuously deployed, Since this carrier also partially
meets Indian Ocean/Arabian Sea region requirements, carriers based in the United States provide
presence in the western Pacific Ocean region during its absence, Without a carrier based in Japan,
more than five and as many ar nine carriers would be required from the United States to provide a
continuous presence in the western Pacific Ocean and Indian Ocean/Arabian Sea regions, respectively,
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Table 2.1: Examples of Peacetime
Regional Presence at Selected Carrier Regional presence
Force Levels (In average months per year)

Western Indian Overall annual
Carrier force Mediterranean Pacific Oceas/ regional presence
level Sea Ocean Arabian Sea (In percent)
12 12 12 8A5 90

9 12 10,2 87
6 12 11,9 83
3 12 1316 75

0 12 153 67

10 12 12 5.8 83
9 12 7,5 79
6 12 9.2 78
3 12 1019. 72
0 12 12,6 67

8 12 12 3,2 75

9 12 4,9 72
6 12 6.6 68
3 12 8.3 65
0 12 10.0 61

6 10 12 1.6 66
9 12 2.2 64
6 12 3,9 61

3 12 5.(d 57
0 12 7,3 54

Note: Numbers have been rounded. The table assumes that only one carrier Is providing
presence In a region at a time up to 12 months, Therefore, maximum proaenoe Is reached at 12
months,

Source: Our analysis of Navy date.

Current employment factors (e.g., operational, maintenance, and
personnel policies) for a nuclear aircraft carrier deployed from the
continental United States were used in determining the presence possible
at each force level. Although we included aircraft carriers in routine major
overhauls in our calculations, we did not include those carriers
temporarily removed trom the tive inventory for nuclear refuelings. We
assumed that at least one carrier would be in the western Pacific Ocean
region continuously, or a 12-month presence, because of the carrier home
ported in Japan.
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The Indian Ocean/Arabian Sea region places the greatest demand on the
number of carriers because of the longer transit distances between the
region and the continental United States than between the Mediterranean
Sea or western Pacific Ocean regions.8 As presence in the Mediterranean
Sea region was reduced in our example, the amount of presence in the
Indian Ocean/Arabian Sea region increased only modestly.'

Navy Strategies to The Navy is beginning to explore and implement alternatives using a
smaller carrier force. These alternatives include decreasing the number of

Increase Fleet combatant escorts assigned to a deployed battle group, coordinating and
Utilization combining the deployments of carrier battle groups and amphibious

readiness groups, incorporating attack submarines into the training and
deployment of the battle group, and increasing the flexibility and coverage
of deployments by dispersing the battle group over larger areas and not
rigidly maintaining the group in a particular region. Additionally, the Navy
is adapting its deployment strategies to exploit the capabilities of available
Joint U.S. and allied forces to augment the dispersed naval presence.

The number of combatant escorts routinely assigned to a carrier battle
group is declining. The Navy stated that these reductions were necessary
to meet overseas commitments with a decreasing force. The smaller battle
group is possible because of the changed security environment and
increased capabilities of surface combatants now entering the fleet. The
Navy has introduced greater flexibility into the number and types of ships
assembled for each new battle group to better match the regional security
situation.

The deployments of amphibious readiness groups, consisting of several
amphibious warfare ships, are being coordinated and combined with those
of carrier battle groups to reduce deployment requirements.5 Also, the

'A battle group traveling from San Diego, California, to the north Arabian Sea will take about 34 days
to reach its destination, assuming that it travels at 14 knots and does, not make any stops, If port visits
and t•alning exercises while en route are included, the transit time can increase by about one-third, to
about 45 days. Since battle groups deploy for 6 months, the time spent in the Arabian Sea deployment
area will be about 3 months, or about 50 percent of the deployment time, when transit time and stops
are considered, In contrast carriers deployed to the Mediterranean Sea and western Pacific Ocean
regions from the United States can spend more than 80 percent of their time in the deployment area

'Our calculations assume that the Indian Ocean/Arabian Sea region deployments are being fulfilled by
carriers based on the western coast of the United States and in Japan, Other carrier deployment
schemes, such as deployments originating from the eastern United States, could improve the amount
of presence possible in the region,

'During the 1980a amphibious readiness groups were regularly deployed to the Mediterranean Sea and
western Pacific Ocean regions but were only infrequently deployed to the Indian Ocean/Arabian Sea
region.
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Navy plans to reduce the number of amphibious ships in a amphibious
readiness group from five to three as newer, more capable ships enter the
fleet.

Additionally, submarines are now fully integrated into carrier battle group
deployments. In the past, submarines independently deployed and
supported battle groups during their deployments. Under this change,
submarines will train and deploy with the battle group.

During its deployment, the carrier battle group can be separated into
smaller configurations of ships. This will permit the group to provide more
extensive coverage of the region and operate at greater distances from
other battle group elements than in the past, While remaining tethered to
the carrier, these smaller configurations will operate independently to
conduct presence, including port visits and exercises with U.S. and allied
forces, and provide crisis response capabilities, When necessary, these
configurations will reassemble with the carrier and/or amphibious shipo,
depending on the security situation.

Since 1991, the Navy has been implementing operational innovations in the
Mediterranean Sea region to extend the geographic coverage provided by
carrier battle groups. Two force configurations being evaluated are the
maritime action group and sea control battle group. The maritime action
group in its smallest configuration consists of two surface combatants and
one attack submarine. The sea control battle group is configured the same
as the maritime action group, except that it includes onc or mnwr-
amphibious assault ships, such as a Wasp- or Tarawa-class ship.

Upon reaching the region, pat of the carri 3r battle group would split into
one or more maritime action groups. The amphibious ships would also
disperse to conduct individual mission tasks. If a potential threat increases
during the deployment, the maritime action groups, amphibious ships, and
the aircraft carrier and remaining battle group could be gradually brought
together into more capable configurations, Joint U.S. and allied military
assets could also be used to augment these configurations,

Aircraft Carrier Surge During crisis or war, the Navy can increase the number of carriers
t % available for deployment by accelerating or deferring maintenance and

Capabilities
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training activities during a ship's interdeployment phase.6 This acceleration
is often referred to as "surge." The minimum amount of time required
before the carrier can safely surge will depend on the activity it is engaged
in during this phase, as shown in figure 2,1. For example, a carrier in a
major maintenance activity at a shipyard will require as much as 5 months
before it is able to deploy, whereas one that is in the latter stages of its
training activities can deploy within 1 month. As a result, a carrier may
deploy at a slightly less-than-optimum readiness level, that is, with minor
deficiencies that will not degrade the ship's and crew's overall ability to
meet their mission requirements, Also, personnel tempo (PERSTEMPo) goals,
such as limiting the length of a deployment, may be temporarily
suspended7 to surge a carrier. It may be possible to further accelerate the
time before deploying by additionally curtailing maintenance and training,
but this would have an adverse effect on safety and readiness.

OrThe interdeployment phase refers to the time between sequential deployments in which the ship
undergoes maintenance and its personnel participate In training activities in preparation for the next
deployment. Also, a ship .lready deployed is considered available for continued deployment in Its area
or another area

7Durlng Operations Desert Shield and Desert Storm, the Navy temporarily sempended PERSTEMPO
goals as a result of the increased number of deployed ships and air wings and the length of the crisis.
With the exception of its amphibious ships, the Navy Indicated it was able to return to these goals
within a relatively short time after the end of Operation Desert Storm.
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Figure 2.1; Time Required to Deploy During a Carrier's Interdeployment Phase
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-" Carrier must complete all scheduled maintenance and training and deploy with an overill
readiness rating of "Fully Ready' (0.1).

Carrier curtalls scheduled maintenance and training consistent with safety equirements,
and can deploy with an overall roadiness rating of *Substantially Ready" (C.2).

Note: The dlfferencn In the number of months at each increment is the time reduced from the
normal Interdeployment phase for the accelerated deployment,

Source: Navy,

Another aspect of surge capability is how quickly the ship can reach its
destination once it deploys, which depends largely on transit speed and
distance. For example, if it takes 11 days without stops to reach the
Mediterranean Sea region from Norfolk, Virginia, at the normal transit
speed of 14 knots, the ship's speed could be increqsed to 30 knots and
reach the region in less than half the time. Figure 2.2 shows the one-way
distances to tl to major regions, the normal transit time without stops, and
the transit times at illustrative accelerated speeds of 22 and 30 knots
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without stops, and the approximate number of additional days for stops
during peacetime deployments,l

the Navy uses an average transit speed of 14 knots for determining transit times. This speed
considers the manou rs made by a carrier to turn into the wind to launch and recover practtlng
aircraft, fuel economy, the lesser wear on ship equipment than at higher speeds, and the slower speeds
of battle group escorts, The Nimits-closs carriers are capable of speeds peater than 80 knots. We used
22 and 30 knots for Illustrative purposes to show the effect of higher speeds on transit times to
overseas regions.

Page 80 GAf/NBLIAD.98.74 Navy Carrier Battle Groups



Chapter a
Overseas Presence and Crisis Response
CapabWtles Can Be Met With Other Naval
Forces

P1 ure 2.21 Cornparison of Normal and Acoolersrted Transit Spids to Ma or World Regions
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At force levels of eight or more carriers, a significant portion of the force
can be either deployed or capable of surging in a relatively short period.
For example, a 12-carrier force could have 6 carriers deployed or capable
of deploying within I month, 9 carriers within 2 months, An eight-carrier
force could have seven carriers deployed or capable of deploying within
2 months. Table 2.2 shows the number of carriers deployed or capable of
surging at selected carrier force levels.

Table ,1UI: Surge Capabilities at
IllustratIve Carrier Pore. Levels Number of carriers deployed or capable of surging at

Active carrier force level@ 0 months I month 2 months $ months I months
114 a 8 9 9 12
12 a 6 9 9 1T
10 4 5 8 8 10
8 3 4 7 7 7
6 1 1 4 4 6

'The number of carriers deployed or surged would Include any carrier whose scheduled
Inactivation or removal, from the fleet war postponed due to the need to surge, Therefore, the
number may be grouter than the active carder foroe level, Also, the number of carriers available
for deployment or surge at each force level was based on postulated Inventory mixes at the end
of a given fiscal year, 1901 through 2000,

Source: Our analysli of Navy and GAO data,

Our analysis is consistent with Navy policy on curtailing maintenance and
training If a need to accelerate deployment arises. We considered the
carrier based in Japan, New construction carriers and carriers schedlded
for inactivation were also considered as possibly being available for
surging during the 6-month period, although this had little effect on the
number of carriers surged at each level. We did not include carriers
already in the inactive reserve (carriers retired from the fleet and placed in
storage) that also could be reactivated to augment the existing force over
longer crisis periods.

Providing Overseas The Navy can provide overseas presence and crisis response capabilities
by using other naval force configurations. These configurations could be

Presence With Other alternated with carrier battle group deploymentc or relied on solely for

Naval Forces providing overseas presence and initial crisis response and have carriers
augment these forces when necessary.

Both alternatives shift the reliance from carder battle groups to groups
centered around a major surface combatant or amphibious assault ship,
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Essentially, these alternatives suggest deploying the battle group without
the carrier. Neither alternative diminishes the important contribution
provided by a carrier during major crises or war, However, the options
imply that the carrier's capabilities may not always be necessary to
provide a credible peacetime presence and an effective crisis response in
overseas regions. Increased reliance on other naval forces could require
fewer overseas carrier deployments and eventually a smaller carrier force.

Alternating Other Naval The Navy could assemble other groups centered around a major surface
Forces With Carrier Battle combatant or amphibious assault ship to fulfill presence requirements and
Group Deployments provide crisis response capabilities, These independently deployed

groups--such as the Navy's traditional surface action group and the
amphibious readiness group configurations-could alternate with carrier
battle group deployments in providing overseas naval presence.

The surface combatants, attack submarines, and amphibious ships now
entering the fleet are significantly more capable both offensively and
defensively than those that made up most of the force during the Cold
War, Newer and upgraded surface combatants are increasingly capable of
operating independently in almost every mission area (antiair, antisurfare,
strike, and antisubmarine warfare), The most significant changes in
Murface combatant capability have been the additions of the Tomahawk
cruise missile, the AEGIS antiair weapon system, and the Vertical
Launching System.

Ticonderoga., Long Beach-, and Virginia-class cruisers and the Spruance-
and Arleigh Burke-class destroyers are equipped with Tomahawk antiship
and land attack cruise missiles, giving them significant long-range strike
mission capability. Ticonderoga cruisers and Arleigh Burke destroyers
also have the AEGIS weapon system and the Vertical Launching System
coupled with the Standard antiair missile that provides defense against
enemy Wrcraft and cruise missiles. Additionally, the Navy has completed
installation of improved combat systems, the New Threat Upgrade, ort
most older cruisers and some guided-missile destroyers. This upgrade has
new sensors, weapons, and control systems to improve the ship's
capability against antlair threats. Appendix VII provides information on
some of the major capabilities of surface combatant and attack submarine
classes.

The Navy has 46 surface combatants and 71 attack submarines equipped
with Tomahawk cruise missileb. By fiscal year 2000, the Navy plans to
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have 90 ships and 64 submarines with Tomahawk capability, Table 2.3
shows the current number of Tomahawk-capable surface combatants and
attack submarines and those expected in fiscal year 2000. One
Tlconderoga-,clas cruiser with its 122 vertical launching system cells
could carry almost u many Tomahawk missiles a were carried on all four
battleships the Navy had in service until recently.10

Mlbe current mix of Tomahawk.equipped shipe and submarines could carry between 1,100 to 6,100
missiles depending upon missions and inventories, The 154 Tomahawk-equipped vessels In fiscal year
9000 could camrr between 3,400 ad 0,9100 mImuile.,

"19Durwin the 1080s the Navy reactivated and operstod four lowa-clam battleshIps-the USS iowa,
U88 New Je US$ Wisconshi, and USS Misouri, All have been subsequently retre•dl theT1-was
the Misouri during h arl ye Ea992, Emch o79 tMe b eships carried 32 Tomahawk mimiles.
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Table 1.8: Navy Ship Olasses Equipped With the Tomahawk Cruise Missile Like_________________Liey nobtioanal
Planned number of Possible number of numbrn o

Current number of ships In fiscal year Tomahawk missiles Tomahawk missiles
S111hip cliass ships In class 2000 per ships per shipb
Surface combatants ___________________________________
Long Beach (CON.9) 1 0 8 a
Virginia (CGN.38) 4 4 a
Ticonderoga (CO.47)4 17 22 0.122 19
Spruanos (DD.ge3)d 23 31 0-61 54
Arleigh Burke (DDG.51) -1 33 0.90 12
Total 46 90
Nuciear attack submarines
Sturgeon (SSN-837) a 0.19 a
Narwhal (88N.671) 1 0 8-19 8
Los Angeles (SSN.6888.718) 31 31 8.119 8
Los Angeles (SSN.719)1 18 27' 12.31 20
Seawoif (SSN.2i) 0 1 0454 12
Total 71 64

Note: As of September 1992,
'The launch systems on many ships can be siternatively configured with different weapon
systems. The number of Tomahawk missiles carried wilt depend on the Mix of other wetmpons,
t~he actual number of missiles carried by each ship will depend upon the unified commenderls
requirements at the time of the ship's deployment, F or example. a Tloonderoga-class crulser
currently deploys with more than 30 Tomahawk missiles,
'Tomahawk capability Is Installed on Ticonderoga-ciess cruisers beginning with the USS atunker
Hill (001-52),-
dapruance-clsss destroyers with armored-box launchers carry 8 Tomahawk missiles, and those
with the Vertical Launching System carry 54. All Spruance-olsass destroyaer will have the Vertical
Launching System by fiscal year 2000.
OVortical-launched Tomahawk capability Is Installed on Los Angeles-class attack submarines
beginning with the LISS Providence (S1SN.719),
Source: Our analysis of Navy data.
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Operation Desert Storm was the first time the capability of the Tomahawk
cruise missile in enhancing strike missions against long-distance and
varied land targets was demonstrated in combat, During the war,
288 Tomahawks were fired against targets in Iraq-276 from 12 cruisers
and destroyers and 2 battleships and 12 from 2 attack submarines. The
missiles were launched from the Persian Gulf, Red Sea, and the eastern
Mediterranean Sea against a wide array of targets, including chemical
warfare and nuclear weapons facilities, surface-to-air missile sites, and
command and control centers, According to DOD, the success rate of theme
launches against intended targets is being analyzed, However, the process
is made difficult by the lack of complete battle damage assessment data
and the difficulty of isolating the independent effects of multiple weapons
attacks on the same targets, FIgure 2.,3 shows a Tomahawk cruise missile
being launched from the nuclear-powered cruiser, USS Mississippi
(CGN-40), during Red Sea operations in support of Operation Desert
Storm,
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Figure 23.-: The US$ Mississippi
Launches a Tomahawk Cruise Missile
Ag111i1`11t In Iraqi Target During
Operation Desert Storm

Sixty-four percent of the 288 Tomahawk misslies ware launched during the first 49 hours of
Operation Desert Storm against heavily dN,. inded Iraqi areas to reduce the risks for manned
aircraft,

Souroe: Navy,
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Launched from surface combatants and submerged submarines, the
Tomahawk can provide a significant strike attack capability against
tactical or strategic land- and sea-based targets while reducing the risks of
seriously endangering expensive equipment and personnel."' The Chairman
of the Joint Chiefs of Staff testified before the Subcommittee on Defense,
House Committee on Appropriations, that the Tomahawk specifically can
(1) increase strike flexibility and responsiveness capabilities by
simultaneously attacking targets hundreds of miles apart; (2) maximize
tactical leverage, particularly in smaller scale strikes; (3) lower the risk of
pilot and equipment losses; (4) provide synergistic improvements to the
effectiveness of combined arms In large-scale responses; (5) complicate
enemy targeting and defensive allocation of forces; and (6) provide high
launch rates,"

The all-weather Tomahawk travels at high subsonic speeds and extremely
low altitudes at ranges greater than 650 nautical miles, According to the
Navy, the Tomahawk's range permits launching against targets on over
three-fourths of the world's land areas. Those areas outside the range are
dense Jungle, frozen steppes, rugged mountains, or uninhabitable desert,
Figure 2.4 shows the extent of coastal regions within the range of the
Tomahawk.

"Currently, there are four Tomahawk cruise misile variants: nuclear land attack (ThAM.N),
conventional land attack (TIAM.C), submunitions land attack (TIAM-D), and convetional antiship
(TASM), Only the conventional and submunitioits land attack Tormahawks were employkd during
Operation Desert Storm,

'irom tie Chairmatn's ,eptember 25, 1991, testimoncy on the Base Force concept before the
Subcommittee on Defense, House Committee on Approprliaions.
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Figure 2,4: Extent of World Areas Covered by the Tomahawk's Range

WIhin 550 no'idom miles of castal reIlom

Source: Navy,

However, the Tomahawk has some operational limitations, For example,
target planning may take hours, days, or possibly weeks, depending on the
availability of planning materials, such as imagery data, Also, damage
assessment information is limited or unavailable after strike missions,

The Navy plemn or is implementing several riear-term upgr.' des to enhance
the conventional Tomahawk's capabilities. The maissile's range is being
increased to as much as 1,000 nautical miles by incorporating a new
titanium warhead, which is about 300 pounds lighter than the current
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warhead but equally lethal, and a new engine with 20-percent greater
thrust and improved fuel efficiency. Other upgrades will include
capabilities to navigate by the Global Positioning Satellite system, do
mission planning afloat as well as ashore using the Afloat Planning System,
and control the missile's time of arrival to its target. Some of these
upgrades will begin appearing in the fleet in early 1993, Possible future
improvements include a transition to a single antiship/land attack missile,
which will facilitate logistics; a forward-looking sensor and data link,
which will simplify mission planning, assist in battle damage assessment,
and provide the capability to retarget after launch; and an improved ability
to penetrate hardened targets.

Possible Surface Action A surface action group is centered around a crulsor or destroyer and has
Group and Amphibious two or more surface combatants. It can also include attack submarines.

Readiness Group Similar to carrier battle groups, the actual number and type of ships

Configurations assembled for each deployment will depend on the likely threats and
available assets, Table 2A4 shows an illustrative configuration of a surface
action group, including an attack submarine, which has considerable
offensive and defensive capabilities for addressing a wide range of
potential regional threats.

Table 2.4: Illustrative Surface Action
Group Configuration Ship type Ship coise Number

Guided-missile cruiser Ticonderoga (CG-47) I

Guided-missile destroyer Arleigh Burke (DDG-51) 1
Destroyer Spruance (DD-963) 1
Guided.missile frigate Perry (FFG-7) I
Attack submarine Los Angeles (SSN-688) I
Total 5

The surface combatants in this group have a notional capability to launch
about 85 Tomahawk cruise missiles, more than 25 Harpoon antiship cruise
missiles, and about 200 Standard antiair missiles. Two of the ships are
AEGIS-equipped. The number of Tomahawk missiles can be increased on
the Ticonderoga-class cruisers and Arleigh Burke-class destroyers by
decreasing the number of Standard missiles or other weapons, depending
on mission requirements. A Los Angeles-class attack submarine increases
the strike capability of the group with its complement of Tomahawk
missiles-between 8 and 31, depending on the submarine and the mix of
other weapons-and provides additional antisubmarine and antisurface
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warfare capabilities. It also provides the group with covert surveillance
and intelligence collection capabilities.

Another naval configuration, an amphibious readiness group, is centered
around a Tarawa- or Wasp-class aircraft carrying amphibious assault ship.13

This group Includes three or more amphibious ships auid one or more
surface combatants equipped with the AEGIS weapon system and
Tomahawk capability. An attack submarine could also be assigned to the
group. The amphibious assault ships can provide a limited, but effective,
strike capability with Harrier vertical/short takeoff and landing aircraft
and armed helicopters and expanded command and control facilities. An
illustrative amphibious readiness group for independent presence and
crisis response deployments could consist of three amphibious ships,
including a Tarawa- or Wasp-class; two major combatants, such as a
Ticonderoga cruiser or Spruance or Arleigh Burke destroyer; and one
attack submarine.

Alternative Force Mixes Table 2.5 shows the possible number of alternative naval groups at
selected carrier levels, We maintained the total number of each mixed
force of carrier battle groups and surface action groups at 14 to maintain
capability of providing a near-continuous presence in the three major
regions, As discussed earlier, a 12-carrier force could achieve a 90-percent
overall presence in the regions (see table 2.1). Supplementing that force
with two surface action groups would increase the overall naval presence.

Table 2.5.: Alternative Force Mixes of
Carrier Battle Groups and Surface Number of
Action Groups Carrier battle groups Surface action groups Total groups

12 2 14
10 4 14

8 6 14

6 8 14

Note: The number of surface action groups required for regions other then the Mediterranean
Sea, western Pacific Ocean, and Indian Ocean/Arablan Sea regions are not included, Also, the
permanent surface action group stationed In the Persian Gulf since the late 19408, the Middle
East Force, Is not Included.

"MThe newest and largest clans of these ships, the Wasp, is capable of carrying up to 20 Harrier aircraft,
in addition to Marine Corps helicopters, It is the first amphibious ship specifically designed with dual
missions of amphibious warfare and sea control, Another class of amphibious assault ship, designated
the LX, is being developed to replace several older clases, The LX, as currently envisioned, will carry
an assault force and support material and could have enhanced defensive and offensive capabilities, It
in expected to begin entering the fleet around the year 2000,
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As the number of carriers is reduced, the assets formerly assigned to the
battle group could be used to form the surface action groups. Therefore,
the number of surface combatants and submarines in the force structure
would remain the same or decrease slightly. If lower levels of presence in
these three regions were possible, the number of carrier battle groups or
surface action groups could be reduced. Naval force requirements for
other world areas, such as the Caribbean Sea, are not included.

Cost of Alternative Force Mixes Surface action groups cost significantly les than carrier battle groups.
Figure 2.5 shows the costs of various carrier battle groups and surface
action groups alternative force mixes. At a 8-caMrrer force level with
6 surface action groups, for example, the annualized cost of the force,
including aircraft, would be about $4,6 billion less than at a 12-carrier
force level with 2 surface action groups.
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Pigure 2.5: Comparison of Annualized
Costs of Carrier Blttle Group and pISoel yost 100 dollars lh millions
Surfoce Action Group Porce Mixes toooo
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Carrier battle group and surface action group levels

Carrier battle groups

Surface action groups

Carrier battle groups Suirfee acotion groups Total cost of
Number Cost Number Cost forces
12 $16,634 2 $582 $17,210
10 13,758 4 1.184 14,920
8 10,879 8 1,745 12,024
6 8,001 8 2,327 10,328
Note: The cost of a Roosevelt air wing was used in determining carrier battle group force costs. It
Is used for Illustrative purposes rather than the more expensive future air wing configured with
F/A.18E/F and AX aircraft, The annualized acquisition cost of a future air wing Is about
$200 million more than a Roosevelt air wing. Our calculations do not Include the coat of the
underway replenishment group,

Source: Our analysis of Navy and GAO data,

Relying Solely on Other The Navy could rely solely on the employment of naval groups such as
Naval Groups surface action groups and similar non-carrier configurations to provide

regional U.S, naval presence and crisis response capabilities. Under this
option, aircraft carriers would remain near their U.S. home ports in
varying states of readiness to enable rapid deployment to Join with naval
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forces already in a crisis area, Although the carriers would make less
frequent peacetime deployments to regions, they would primarily be kept
as a crisis response force,

Carriers would be scheduled to train and exercise with surface action
groups before each group's deployment, This would maintain proficiency
and readiness of the carrier and air wing crews and provide battle group
cohesiveness. However, the carriers would remain behind to continue
training and exercising with other forces, If required by the security
situation, carriers could make selective deployments with a battle group to
overseas regions. Other carriers would be kept in increasing states of
readiness for quick deployment. When required, nuclear carriers could
transit at speeds greater than 30 knots to reach the crisis area. Once in the
area, the carrier would join with other naval forces to form battle force
configurations and provide additional warfare capabilities.

With fewer overseas presence requirements placed on carriers, lower
carrier force levels than currently planned would be possible, The number
of surface action groups necessary to support a near-continuous naval
coverage in each of the three major regions would be about 14, including
those assets formerly assigned to carrier battle groups, If the Navy were to
maintain 6 to 8 carriers (without battle groups) and 14 surface action
groups, the annualized costs of these forces would range from about
$8,9 billion to $10.7 billion, respectively.

DOD Comments and DOD concurred with our discussion of the Navy's efforts to explore and
implement alternatives to a smaller carrier force and increase fleet

Our Evaluation utilization. DOD generally disagreed with major aspects of this chapter,
particularly with our discussion of carrier surge capabilities and the use of
alternative naval configurations to meet overseas security requirements
traditionally met by carrier battle groups,

DOD stated that the overall size of the carrier force continues to be driven
by the combination of presence, crisis response, and war-fighting
requirements. It believes that the Base Force of 12 carriers reflects a
balance between the mandate to maintain naval forces in three important
world regions and fiscal constraints. Additionally, the Joint Chiefs of Staff
have adopted a "flexible forward presence"-meaning there will be
occasional gaps in carrier presence-because 12 carriers cannot meet a
full-time presence in etch of these areas, DOD believes these gaps in carrier
coverage are an acceptable risk. However, DOD stated that a force of less
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than 12 carriers will be unable to meet current requirements for flexible
forward presence,

DOD agreed that surface combatants, attack submarines, and amphibious
ships have become significantly more capable over the last decade,
However, it did not believe we addressed those capabilities in any type of
operational context or adequately addressed the varying degree of risk
associated with reduced numbers of carriers or alternative battle group
employment concepts and patterns, It cited the lack of an organic air
capability as the major risk in deploying these alternative forces without a
carrier. Further, DOD partially concurred with the alternative to rely on
surface action groups to provide overseas presence, particularly in
low.threat areas. It stated that presence cannot be discussed in isolation
from crisis response and warfighting missions because the transition from
presence to crisis response or combat can occur virtually instantaneously,
According to DOD, those forces cannot accomplish all the tasks that will
have to be carried out early in a serious crisis, and carriers and other air
forces deploying to augment these forces may not arrive soon enough to
make a difference in many situations, That is, forces assigned to the
presence mission must be evaluated in terms of how quickly they can
transition to a crisis response role, DOD used Operation Desert Shield to
illustrate its point,

We recognize that there are increased risks associated with alternative
naval forces compared with those of carrier battle groups as the
seriousness of the threat increases, However, carrier battle groups place
considerable strain on naval resources. Although alternative naval forces
lack the air capabilities provided by a carrier, they do possess
considerable offensive and defensive capabilities to counter air, surface,
and undersea threats. The Navy's recent maritime strategy' 4 recognizes
that a shift to a regional, littoral, and expeditionary focus requires greater
flexibility and new ways of employing its forces, The strategy recognizes
that the response to every situation may not be a carrier battle group but
rather other naval forces, such as an amphibious readiness group and a
surface action group with Tomahawk cruise missiles, or a joint or
combined force. It also acknowledges that these forces can be
moved-shared between unified commands-across theater boundaries,
as necessary, to forestall or respond to crises, We believe that
interchanging deployments of alternative naval forces and carrier battle
groups merits consideration in the new security environment, Our

14,..From the Sea Preparing the Navml Service for the 21st Centurq, Department of the Navy,
sept-mber 1912,

Page 45 GAO/NNIAD.O8.74 Navy Carrier Battle Groups



Chapter 2
Overseas Presence and Crisis Response
Capabilities Can Be Met With Other Naval
Forces

discussion of relying on alternative naval forces for overseas deployments
was presented as an alternative, when and where prudent,

DOD also did not concur with our discussion of carrier surge capabilities,
saying our discussion was based on unrealistic asumptions and presented
an overly optimistic picture. According to DOD, the number of carriers that
can be surged is a function of several factors, including maintenance and
training cycles, The ability to sustain operations is also important, A
12-carrier force permits battle groups to rotate between forward operating
areas and home ports periodically, This Is important during a prolonged
crisis as the fighting edge of the crew and the material condition of the
ships and aircraft degrade over time, According to DOD, the ability to
maintain carriers in an overseas region before, during, and after hostilities
can be as important u being able to surge a large number of carriers for a
short period of time.

DOD's comments on carrier surge capabilities were based on including the
average of transit times to major world regions in its calculation of the
number of carriers that could be surged. Our analysis, based on the same
Navy data, estimates the number of carriers that could be incrementally
deployed after a surge decision is made but does not include the time
required to arrive in a region, As a result of tids fundamental difference in
methodology, the number of carriers we show available to surge at each
time interval is slightly higher than those in DOD's analysis.

Our methodology for estimating carrier surge capabilities is consistent
with DOD's analysis and those of other analyses conducted within DOD, is
based on valid assumptions, and considers the important employment and
force structure factors affecting carrier availabilities and crew
proficiencies for deployment (see app, I for our methodology), Although
our analysis considered carriers in the final phase of construction or
scheduled for inactivation, the inclusion of those carriers did not change
the overall results in our illustration,1 Additionally, the training carrier was
considered available for surge only after 12 or more months. We adjusted
our illustration to only reflect surge intervals up to 6 months rather than to
12 months because the majority of the force would have been surged at
that point and longer periods postulate the unlikelihood of global warfare.

151n our analysis, none of the new construction carriers considered was available to surge at any rorce
level because of the time required to prepare the carrier for deployment, Also, only at the eight.carrier
force level did a carrier hypothetically scheduled for Inactivation affect our estimate of murge
capability, It results in an availability of seven carriers inntead of six carriers at the 2-nmontd intervol,
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Utilizing a surge capability increases the number of assets available for
deployment during a serious crisis or war and implicitly suspends normal
peacetime operations and employment cycles, resulting in possible
deviations from sR8TiMPO, maintenance, and training goals, In fact, the
Navy did that during Operations Desert Shield and Desert Storm.
PaRsThMPo goals were temporarily suspended, and, in some cases,
maintenance was deferred or training was accelerated to permit a higher
tempo of operations,

DOD again did not agree with our use of annualized costs for comparing
alternatives to carrier battle groups, saying the conclusions derived from
them were invalid, DOD believes that our hypothetical comparison of the
costs for a force of 8 carrier battle groups and 6 surface action groups and
a force of 12 carrier battle groups and 2 surface action groups exaggerates
potential savings of reducing four carrier battle groups, DOi) believes the
comparison uses a different, more expensive total force structure than
used in other sections of the report and overstates possible savings by the
amount of the sunk acquisition costs, According to the DOD, reducing a
12-carrier force to 8 carrier battle groups plus 6 surface action groups
would annually save "only" $2,13 billion in annual operating and support
costs for 4 carriers, 5 air wings, and 2 submarines.

As stated earlier, we chose to use an annualized amortized cost approach
because it provided a long-term perspective of the requirements for
acquiring, operating, and supporting major naval force assets, Over
extended periods, the avoidance of new acquisition costs for major
elements, such an aircraft carriers and air wings, and the cumulative
savings in operating and support costs of a smaller force will more than
surpass the amount of sunk acquisition costs in the current force
structure, These annualized acquisition costs are also of concern in the
near term as the Navy sustains its current plans for a force structure
centered around 12 carrier battle groups, for example, the acquisition of
expensive nuclear carriers (CVN-76), tactical aircraft (F/A-18C/D,
F/A-18E/F, and AX), surface combatants (DDG-51), attack submarines
(Seawolf and Centurion), and so forth. We added an appropriate number
of surface action groups at each carrier level to maintain equal forces of
14 groups, which could provide continuous presence in each of the three
world regions. We could have similarly maintained the total number of
groups at a lower force level.-such as 12 groups-but the differences in
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the comparisons of costs between force structures would remain
consistent."6

DOD did not concur with our alternative that emphasized the use of other
naval groups for meeting traditional naval missions of overseas presence
and crisis response while the carriers are maintained as a crisis response
force, DoD states that this alternative misleadingly hides an overall loss of
capability and a less capable overall force, creates a false comparison of
unequal battle groups, and overstates potential savings. DOD specifically
cited the alternative of 8 carriers plus 14 surface action groups, DOD did
not agree that the concept of operations associated with this approach
would be practical, DOD also believes that the additional ships necessary to
get equal capability to the carrier battle group would increase the cost of
the carrier and surface action group by $230 rnillion,

We presented the alternative to rely largely on other naval forces for
overseas presence and initial crisis response as another force
consideration, As DOD shows in Its comments, this alternative results in a
smaller and less capable overall force than a mix of carrier battle groups
and surface action groups or the Navy's planned force structure, We
acknowledge that a carrier with a surface action group (described in our
illustration) would not provide the same capability as a fuA carrier battle
group, However, as the Navy's recent strategy acknowledges, the
capability of the carrier battle group may not always be required. Other
surface action groups, as well as other naval forces such as amphibious
readiness groups, could be added to enhance the alternative group's
capabilities when necessary in a crisis, Although DOD points out that
assembling the additional naval assets to comprise a full battle group
represents a more costly individual force, this alternative results in a less
expensive overall force structure, Further, this alternative may provide a
viable and affordable force structure in the long term as threats to our
national security become more defined and additional budget resources
become more constrained,

160urface combatants have shorter maintenance periods than carriers, resulting in a shorter time
between deployments, Therefore, it takes fewer surface combatants to meet a given level of presence
than carriers, For illustrative purposes, however, we decided to maintain a one.tohone ratio between
surface action groups and carrier battle groups at a force mix of 14 groups
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Important Budget Decisions Will Depend on
Future Carrier Force Levels

A number of costly decisions regarding carrier force structure have to be
made over the next several years. In the Navy's fiscal year 1903 budget, the
Congress appropriated advance procurement funding for the next new
nuclear carrier-the ninth Nimitz-class-which is scheduled to begin
construction during fiscal year 1995, If built, the carrier will cost about
$4.2 billion (then-year dollar.), and a conventional carrier, the USS Kitty
Haw!!k, will be retired earlier than its expected useful service life to
maintain a 12-carrier force. The Congress also appropriated long-lead
funding for the nuclear refueling and overhaul of the USS Nimitz, which is
scheduled to take 2-1/2 years an, A begin in fiscal year 1998 at a cost of
$2,3 billion (then-year dollars), Beginning with the USS Nimltz, at least one
nuclear carrier will be in a shipyard for refueling through about fiscal year
2026.

Most importantly, a number of new naval aircraft will be acquired to
replace and upgrade the aging inventory, With acqu~islion coats expected
to be much higher than current aircraft, we estimate that future active air
wings for a 12-carrier force will cost about 60 percent more than those for
the same force level today, As a result, 7 future active air wings for
8 carriers will cost about the same as 11 active air wings for 12 carriers
today. Our analysis of the Navy's fiscal year 1993 budget request indicates
that it intends to invest between $11.5 billion and $15.1 billion (then-year
dollars) in fiscal year 1993 for carrier battle group elements, including
ships, aircraft, and weapons.

Reducing the frequency and duration of operations and training, referred
to an operating tempo (oprMpo), of carrier battle groups will not provide
significant reductions in operating and support costs. The Navy will only
achieve substantial budget savings by reducing the number of carriers,
carrier-based aircraft, and escort ships,

Several Decisions The future size of the carrier force affects decisions on procurement of a
ninth Nimltz-class carrier, the retirement of conventional carriers, the

Depend on the Carrier refueling of the Nimitz-class carriers, and the procurement of new
Force Level carrier-based aircraft, These decisions have significant consequences on

future Navy budgets and on the affordability of maintaining a 12-carrier
force, particularly later this decade and into the 21st century. Given the
cumulative costs of these decirtons, the Navy may not be able to sustain a
12-carrier force.
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Authorization Request for The Navy has two nuclear aircraft carriers under construction-the
Construction of the Next John C, Stennis, CVN-74, and the United States, CVN.75., The Congress
Nuclear Carrier appropriated $832,2 million (then-year dollars) in the Navy's fiscil year

1993 budget for long-lead procurement items (primarily nuclear
components) for construction of the ninth Nlmitz-class carrier, the
CVN-76, The Navy intends to request full authorization for the carrier in
fiscal year 1995. The CVN-78 is currently expected to cost about
$4,. billion (then-year dollars). Procurement of the CVN-76 would bring
the number of nuclear aircraft carriers to 10 when it enters the fleet during
fiscal year 2003.'

The Navy believes that building another Nimitz-clasa nuclear carrier as
planned will allow it to maintain a highly capable carrier force as the
number of carriers Is reduced. More importantly, it has argued that
construction of the CVN-76 is critical to maintaining the nuclear
shipbuilding industrial base, It believes that canceling or delaying the
carrier would adversely affect a large number of jobs and companies
throughout the country and would particularly affect the nuclear
construction capability at Newport News Shipbuilding and Drydock
Company-the only shipyard capable of building Nimita-class nuclear
carriers-and nuclear propulsion vendors, Further, the Navy believes that
delaying construction will result in increased costs for the new carrier,

Conventional carriers will be retired to reduce the force to 12 carriers and
as new nuclear carriers are delivered to the fleet, Several conventional
carriers will be removed before the end of their useful service lives, For
example, when the CVN-76 is delivered, the Navy plans to retire the
USS Kitty Hawk 4 years before the end of its useful service life, Table 3,1
shows the expected life and planned inactivationO dates for conventional
carriers, If the number of carriers is reduced below the planned 12,
procurement of the next Niuitz-clasa carrier can be deferred and
inactivations of conventional carriers accelerated,

'Construction of the Uss George Washington, CVN.73, has been recently completed, and the carrier is
in the active fleet.

'A nuclear carrier taken about 9 years to complete from advance procurement of material,
construction, until its delivery to the active fleet,

8Inactivation refers to the proces by which a ship prepares for decommissioning and for the eventual
disposition of the ship, i.e., safe storage in the Navy's Reserve Fleet, disposal, and so forth,

Page 50 GAO/NRIAD.98.74 Navy Viniler Battle Groups



Chapter 8
Important Budget Decisions Will Depend on
Future Carrier Force Levels

Table M.: Remaining Service Life of
Conventional1111 Aircraft Carriers Planned fiscal Remaining yourso of service life ath

year of End of fiscal year
Aircraft carrier Inactivation 1092 inactivation
USS Forrestaib 19920 a a
USS Ranger 1993 -5 -5
1488 Saratogab 1995 9 7
USS Amnerica 1996 3 0
USS independenceb l998 12 7
1488 Kitty Hawkb 2003 14 4
USSI Constaliatlanb 2008 14 1
USS John F, Kennedyd 20100 21 4
Note: As of August 1992,

'Negative numbers Indicate those carriers that will have exceeded their expected service life.
bThiss carriers are undergoing or havs completed service life extension program overhauls
These overhauls lengthen the carriers' planned 30.year life and add about 15 years of service Ife$
after the overhauis have been completed,
O0Tho UIS$ Forrestal was converted to the aviation training ship during fiscal year 1992.
dThe Navy has decided to perform an extended complex overhaul on this carrier rather than
undergo a service ifs extension program, Other work to extend the service life will be
Incrementally accomplished during future overhauls,

Source: Our analysis oi Navy data,

Under current force structure plans to maintain a 12-carrier level, the Navy
will request advance procuraement for two additional nuclear c&Airers in
fiscal year 1999 and advance procurement for another carrier in fiscal year
2005,

Nuclear Refuelings of the The Navy Is overhauling and refueling the USS Enterprise, its first nuclear
Nirnitz-Class Carriers carrier,' When the carrier reenters the fleet durn fiscal year 1994, it will

have about 20 arlidtional years of operating life, In fiscal year 1998, the
Navy will begin an overhaul and refueling of the USS Nlilitz, which is
scheduled to take about 2-1/2 years to complete and plannedii to cost about
$2.3 billion (then-year dollars). The Congress appropriated $6.8 million
(then-year dollars) in the Navy's fiscal year 1993 budget for advance
procurement of long-lead Items for the refueling. Other Nlmitz-claas

MTe USS E~nterpuse inn a ne-ot-a-ldnd nuclear carrier and predecessor of the Nimiltz clams. Itse overhaul
and refuelin jis expected to cost over $2 billion (then-year dollars),
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carriers will follow so that at least one nuclear carrier wil, be undergoing a
nuclear refueling in a shipyard for about the next 20 years.

Cost of New Naval Aircraft As DOD and Navy budgets decline during the next decade, naval aviation
Could Affect the will be under intense scrutiny as large development and procurement
Affordability of Carriers budgets are proposed and since billions of dollars in past expenditures

have not resulted in substantive force structure changes or modernization,
Several costly Navy aircraft development programs during the l980s, such
as the A-12 Advanced Tactical Aircraft, Navy Attack Tactical Fighter,
F-14D fighter aircraft upgrade, Advanced Tactical Surveillance Aircraft,
A-6F/G medium-attack aircraft upgrade, P-7A long-range antisubmarine
patrol aircraft, and several P-3 antisubmarine patrol aircraft upgrades,
were canceled. These cancellations have delayed introduction of newer,
more capable aircraft into the fleet,

The cost of replacing large quantities of older carrier-based aircraft with
similar or modernized versions, such as the F/A-18&/F fighter/attack
aircraft and the AX advanced strike aircraft,' could affect the affordability
of carrier forces or hinder carriers from deploying with full complements
of aircraft, For example, each F/A-18E/F is currently estimated to cost
about $49 million, The Navy plans to purchase about 1,000 aircraft. The
total development and acquisition costs for these aircraft would be about
$54 billion, not including anticipated, but not yet defined, upgrades and
modifications, Moreover, the Navy estimated that the AX would cost about
$11 billion to develop through fiscal year 2004 On the basis of
Congressional Budget Office estimates, procurement wilt costsO for each
aircraft will be at least $108 million, or about $65 billion to procure AX
aircraft for future carrier air wings. Also, the Navy is planning a nmnber of
life extension programs ior existing tactical and support aircraft.

Figure 3.1 shows that the acquisition costs of 11 future active carrier air
wings (which supports a 12-carrier force level) comprised of F/A-18E/F
and AX aircraft will cost about 60 percent more than 11 active air wings
today, It also shows that if the Navy were to sustain air wings at current

l'he Navy's long-term plans are to replace its three primary combat aircraft-the A-EW, F-14, and
F/A.1iC-with only two types, the AX and F/A-18EF. The AX Is intended to replace the A-IE ntedluin
attack aircraft after the turn of the century and Is expected to have stealth charseteristics and be
capable of carrying largo quantities of varied weaponts over relatively long distances. The F/A.18,/F
Strike Fighter aircraft in a major upgrade to proiide additional endurance, payload, and growth
capability and in expected to begin entering the fleet In the late 1990N. It will replace F-14 and older
F/A-l8 aircraft,

"Procurement costa do not Include research and development costa.
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funding levels, it would only be able to afford enough air wings for an
eight-carrier force (seven active) in the future. Although the acquisition
costs of two reserve air wings are not Included, future reserve air wings
will be similarly more costly than those today because they will use the
same aircraft. Thus, unless the Navy decreases the number of carriers,
increases funding for carrier aviation, or develops more affordable
replacement aircraft, it will have increasing difficulty in the future
deploying its carriers with fAll complements of aircraft,

Figure 3.1: Annuslixed Aoquisition
Costs of Current and Future Active AirWingso at Different Carrier Poer. Levels •7000, Fiscal year 1990 dollars In millions

Force structure elfordablilty Implvatlonsi 1 acurrent' MI 'future"

4000
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I

'13 12 11 11o L

CavlnSr foree level

• Future

Currern

Note: Active current air wings consist of F/A-18C/D fightoerlattack, F-14 fighter, and A.6E medium
attack aircraft (about 20 each). Active future air wings Include 40 F/A.1../F fighter/attack and 20
AX advance strike aircraft, Both wings also have other attack end support aircraft Included In this
estimate, but their costs are held conotant, The number of actlve air wings for carrier force levels
of 13, 12, 11, 10, 9, end 8 are 12, 11, 10, 9, 8, and 7, respectlvely. Reserve air wings are not
Included In the nuirent and future air wings at each carrier force level,

Source: Our analysis of Navy and GAO data.
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During its deliberations on the fiscal year 1993 DOD budget request, the
House Armed Services Committee leadership proposed a restructuring of
defense tactical aircraft acquisition priorities. They recognized that the
Navy and the Air Force would need more than $350 billion (then-year
dollars) over the next two decades to develop and procure four new
aircraft: the Navy's AX and F/A-18E/F and the Air Force's F-22 Air
Superiority Fighter and Multiple Role Fighter, In a House Armed Services
Committee news release of May 8, 1992, the Committee leadership found
two problems with the Pentagon's plans. The leaders stated that the
Pentagon "won't give us the planes we need when we need them and even
if they did, we wouldn't have the money to pay for them" and that the
plans "may have worked when we had lots of money and a relentless
Soviet threat to match" but "we have neither now."

We have several ongoing assignments that are examining the Navy's needs
for carrier-based aircraft, including the A-6E medium attack, F-14D
superiority fighter, F/A-18E/F, and AX aircraft programs. Our focus is to
determine what aircraft are needed to counter remaining threats to our
national security, the capabilities these aircraft offer, when the
development programs could make them available, and whether they are
affordable under fiscal climate constraints and in view of competing
priorities.

Reducing OPTEMPO The greatest potential for realizing cost savings is by reducing forces
rather than reducing OPTEMPO because (1) the most significant operating

Has Less Potential for and support costs are fixed expenses (major maintenance and military
Cost Savings Than personnel) and (2) reductions in force mitigate long-term replacement

Reducing Forces costs and reduce requirements for undergraduate pilot training. For
example, one aircraft carrier (not including the air wing) costs between
$180 million and $210 million to operate and support annually, but a
20-percent reduction in ovrmo for a force of 12 carriers reduces costs by
less than $40 million annually. Moreover, reducing the overall force level
lessens requirements to immediately acquire new carriers, such as the
$4.2 billion (then-year dollars) to construct the fiscal year 1995 nuclear
carrier, CVN-76.

Fleet oPTEMPO describes the frequency and duration of operations and
training involving ships and aircraft, commonly called the steaming day
and flying hour programs. The programs, which primarily pay for fuel and
other consumables, enable the fleet to gain proficiency through training,
These programs are annually funded by the Navy's operations and
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maintenance appropriation. The oPTEMPO programs do not include major
maintenance and modernization (operations and maintenance
appropriation); nuclear refuelings of carriers and cruisers (shipbuilding
and conversion appropriation); or the pay, benefits, and other costs for
military personnel (military personnel appropriation).

The budget for the steaming day program is based on a formula that
considers the numbers and types of ships; the number of operating and
maintenance months; and utility, fuel, repair parts, and other estimated
costs, In recent years the oPM•.Po goals for ships have been 50.5 underway
days per quarter for deployed forces and 29 underway days per quarter for
nondeployed forces,

The aircraft flying hour program budget is based on a formula that
includes the average number of operating aircraft, planned crew-to-seat
ratios, the number of assigned aircrews, budgeted flying hours per crew
each month, total bur' leted flying hours, and cost per flying hour, The
program for active forces provides for 85-percent Primary Mission
Readiness;7 the Navy does not budget for 100 percent of required flying
hours because all pilots do not sustain the same rate of flying throughout
the year. The amount of flying depends on whether aviators are deployed
or in various stages of training while preparing for deployment,

Ship Operating and Personnel, major maintenance and modernization, and nuclear fuels are a
Support Costs and ship's most significant operating and support costs, These are also
OPTEMPO relatively fixed costs and do not vary with changes in OP'rEMPO. A ship's

variable costs include fossil fuels and other consumables, such as training
devices, and only account for about 5 to 20 percent of ship operating and
support costs,

Figures 3.2 through 3.4 show tiit a 20-percent reduction in OPTEMPO for a
Nin-ltz-class nuclear carrier, conventional carrier, and a surface combatant
results in only marginal (1 to 3 percent) overall reductions in operating
and support costs. This is because most operating and support, costs are
fixed. For a carrier battle group's ships, including the carrier, costs would
be reduced by about $17 million annually, or just over $200 million for a
12-carrier battle group force. In contrast, a reduction of one carrier battle

'Primary Mission Readiness is the degree of readiness achieved by a flight crew member or unit as
measured by the qualifications attained and maintained at any given time.

WA of October 1992, the Navy operate. 131 nuclear.powered ships: 7 aircraft carriers, 9 guided.-lssile
cruisers, 85 attack submarines, and 30 fleet ballistic missile submarines,
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group would reduce ship operating and support costs by about
$525 million (not including the costs of ship-based aircraft),

Figure 3.2: Effect of a 20-Percent
Reduction in OPTEMPO on the 10o 0 iscal year 1000 dollars In millions
Operating and Support Costs for a
Nimitz.Claem Nuclear Carrier o
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Source: Our analyols of Navy and GAO data,
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Pigure 3.3: Effect of a 20-Percent
Reduotion In OPTIMPO on the 100 Piscal year itC dollars In millions
Operating and Support Costs for a
Conventional Carrier
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Source: Our analysis of Navy and GAO data,
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PMgure i4: iffect of a l20-Peroent
Reduotion In OPTRMPO on the Pisel yeer 900 €dollars In millions
Operating and Support Coast for a
Surface Combatant
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Source: Our analysis of Navy aind GAO datal.i

oPT'rlmpo reductions of Olin magnitude, however, have the potential to
significantly affect the force's ability to deploy because a 20-percent
reduction results in an average of 2.9 underway di~e each quarter for both
deployed and nondeployed forces. For deployed forces, this means a total
of 58 underway days over a 6-month deployment, including travel time
between destinations. A roundtrip without stops from Norfolk, Virgina, to
the Suez Canal is about 34 days and from Norfolk to the north Arabian Sea

Plis so GAM/NMlD.08.74 Navy Carrier Battle Groupe



Chapter 8
Important Budget Decisions Will Depend on
Future Carrier Force Levels

is about 48 days, leaving only 24 and 10 days of operations in the eastern
Mediterranean Sea and north Arabian Sea, respectively, This results in a
significantly reduced amount of time for conducting fleet exercises and
other ship operations, For conventional carriers, the ability to support
flight operations would be greatly impaired, and training exercises would
be sharply curtailed,

Aircraft Operating and In contrast with ships, total aircraft operating and support costs are more
Support Costs sensitive to changes in oPTIMPO, Personnel costs account for almost

40 percent of total operating and support costs, Also, at current operating
tempos, about 50 percent of aircraft operating and support costs are fixed.
One reason a larger portion of an aircraft's cost. are more sensitive to
changes in olrmMnO is because aircraft maintenance philosophies changed
in the 1980s in a way that relates maintenance more directly to intermsity of
operations rather than to a calendar schedule,

A 20-percent reduction in oruimpo for aircraft operations would result in
about a 9.percent overall reduction in operating and support costs (see
fig. 3.5). For an illustrative Transitional carrier air wing, annual costs
would be reduced $25 million, from about $260 million to $235 million, or
about $270 million for a 12-carrier force level (11 active air wings). In
contrast, a reduction of one carrier air wing would reduce operating and
support costs by about $260 million, OPT•ipo reductions of this magnitude
could affect pilot proficiency, particularly for perishable skille such as the
ability to perform nighttime carrier operations, However, it is not clear to
what extent overall readiness would be diminished once an aviator has
become an experienced pilot.
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Figure 3,1: Effect of a 20.Percent
Reduction In OPTEMPO on the Pliscl year 1900 dollars In millions
Operating end Support Costs for a 1o0
Transitional Air Wing
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Reductions in OPTEMPO Evaluating the potential for cost reductions resulting from changes in
Versus Reductions in olrSMPo alone does not consider a significant cost of fielding a force-the
Forces need to develop and acquire replacement forces, The inactivation of one

carrier battle group has the potential of saving about $900 million annually
in operating and support costs, However, to accomplish similar savings
would require reductions in OPTEMPO of over 30 percent across a force of
12 battle groups,

Further, OPTEMPO reductions of over 50 percent would be required when
annualized acquisition costs are considered, OPTEMPO reductions at either
level would create a hollow force with a low level of readiness and crew
safety at Jeopardy. Moreover, as future acquisition costs for carrier battle
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groups continue to increase, greater reductions in oPrrhpo would be
required.

DOD Comments and DOD agreed that important budget decisions depend on future carrier
levels, but they added that the Navy budgets for fiscal year 1994 and future

Our Evaluation years took this critical issue into account, DOD said our estimate of
$11 billion that will be spent on research and development and
procurement for battle group elements in fiscal year 1993 was highly
uncertain, since the definition of "battle group elements" could vary
considerably, It also noted that the AX aircraft had not yet reached
milestone I in the acquisition process,9 and any estimate of its ultimate cost
was highly uncertain at that time. In addition to reiterating its concerns
about our cost methodology, DOD said we did not sufficiently consider the
life extension programs the Navy is undertaking for existing carrier,
aircraft as a relatively low-cost way of maintaining aircraft force levels,

We believe our estimate of the cost of battle group elements reflects
reasonable allocations of research, development, test, and evaluation and
procurement funding requested for battle groups, We allocated all, a
portion, or none of an item in the budget request to carrier battle group
elements based on reasonable judgments of the item's purpose and utility
in support of the group and its proportionate share in the Navy's fleet, For
example, we allocated all of the funding requested for the F-14 aircraft to
the battle group because it is onily used on aircraft carriers but allocated
only a portion of the request for the F/A-18 aircraft because it is used by
both the Navy and the Marine Corps, Other estimates could be higher or
lower depending upon the force planning assumptions used (see app, I for
more detail on our methodology).

We believe that the Navy's assumptions for the affordability of carrier
battle group elements, particularly for replacement naval aircraft, are
highly optimistic considering the likelihood of smaller defense budgets.
We also believe that possible cost, schedule, and performance problems
with the AX, as well as the F/A-18F/F, could likely increas6 the estimated
projected Navy costs of future air wings, In addition, we believe that
although life extension programs for existing aireraft help to reduce the
near-term funding requh'ements for naval aviation, they do not change the
long-term requirements and cost of replacement tactical and support

9Milestone 1, Concept Demonstration Approvual in the DOD acquisition process establishes a now
acquiiltion program and a concept bueline containing initial program coat, wchedule, and
performance objectives.
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aircraft, Therefore, our estimate of future air wings costing 60 percent
more than current air wings could be conservative.

We also believc that the share required for naval aviation-largely for two
new tactical aircraft-may be difficult to sustain in future Navy budgets.
For example, the Navy recently told us that acquisition plans for new
tactical naval aircraft were based on a flat Navy budget level of $75 billion
in constant fiscal year 1992 dollars, with the aircraft procurement and
research, development, test, and evaluation accounts receiving between
8.1 to 10,1 percent through fiscal year 2010 and likely beyond, The larger
share for naval aviation in the Navy's budget would come from reductions
in other Navy programs, such as antisubmarine warfare. It would also be
achieved through budget savings by extending the service lives and
limiting modernization of many existing aircraft types (such as the A-6E
attack and S-3 surveillance aircraft), delaying other new naval aircraft
(such as the E-2C airborne early warning aircraft replacement), and
participating in joint aircraft and weapons programs (such as the
Advanced Medium Range Air-to-Air Missile and the improved Sidewinder
missile prograrsa).Savinp would also come from integrating some Marine
Corps squadrons into carrier air wings to maintain the composition and
size of the wings and permit decommissioning of four Navy squadrons,
Further, the roles and missions of naval reserve wings would be expanded
from a mobilization force to a more frequent supporter of daily fleet
operations, such as counternarcotics and electronic warfare support
missions,

Despite DOD's concerns about our use of amortized acquisition costs, it still
generally concurred with our analysis of the impact on ship operating and
support costs by reducing overall OPmMPO by 20 percent, Our analysis
concluded that (1) the greatest potential for realizing cost savings is by
reducing forces rather than reducing OPTIMPO and (2) reductions in
OPTnmPO of 20 percent or more would provide relatively small savings but
risk adverse impacts on readiness and safety, However, DOD stated that
larger reductions in OPTEMPO would be required to realize an annual
operating and support savings of $900 million-equal to the savings of
reducing one carrier battle group, DOD's claim that larger reductions in
oPTEMPO would be required to achieve the savings we estimated results
from its more narrow analysis of the Navy's Flying Hours program, DOD's

analysis does not include engine and airframe depot repair costs; our
analysis includes those costs. In subsequent discussions, Navy officials
concurred with our analysis that lower intensity of operations would
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result in lesser requirements for engine and airfamne depot repairs and
thus would provide larger oprsemo.related savings
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Conclusions

For the Navy, the security environment is changing from the threat of open
ocean conflict with the former Soviet Union to the likelihood of regional
conflicts involving smaller nations possessing advanced weaponry. Carrier
battle groups with their multimission capabilities will continue to be an
important naval asset in helping to provide an overseas naval presence and
crisis response capability. However, they are expensive to acquire,
operate, and support, and their cost will increase as the force is
modernized. The number of carrier battle groups influences the size and
composition of the rest of the fleet and the resources remaining to operate
and support other naval forces,

Even as the number of carriers is reduced to the planned level of 12 by the
end of fiscal year 1995, the Navy can still provide a significant level of
overseas carrier presence under current operating, maintenance, and
personnel policies. However, gaps in carrier presence begin to occur at the
level of 12 because of the relatively large number of carriers required to
maintain presence, particularly in the Indian Ocean/Arabian Sea region.
The Navy is beginning to develop deployment schemes and operational
concepts to maintain presence by shifting carriers between operating
areas during a deployment and using other combatants and amphibious
ships for some presence missions.

Surface combatants recently introduced into the fleet, such as
Ticonderoga-class cruisers, Arleigh Burke-class destroyers, and retrofitted
New Threat Upgrade cruisers and detraoyers, are increasingly capable of
conducting both offensive and defensive missions in future regional
contingencies. An increasing number of these ships, as well as attack
submarines, carry the Tomahawk cruise missile, which provides a
significant strike capability against targets on the majority of the world's
land areas, More ships and attack submarines with this capability will be
entering the fleet so that by the end of the decade over 150 platforms will
be Tomahawk-capable. A new class of multipurpose amphibious assault
ships, the Wasp, is also expanding the flexibility of amphibious forces in
providing naval presence and a crisis response capability. The Navy is
working toward replacing other amphibious ships reaching the end of
their service lives with a proposed new design, the LX, that could also
have increased offensive and defensive capabilities.

Relying more on surface combatant and amphibious assault ships, which
are formed into surface action groups and amphibious ready groups, for
presence and crisis missions could allow carriers to remain closer to their
home ports and permit a smaller carrier force. In the event of a serious
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crisis, comparable numbers of carriers to that deployed in support of
Operations Desert Shield and Desert Storm could be deployed overseas
relatively quickly, even at smaller force levels. For example, an
eight-carrier force could immediately deploy or have deployed three
carriers at the beginning of a crisis and up to seven carriers deployed
within 2 months,

Under current plans, the 12-carrier force will remain at that level for at
least the next two decades and gradually evolve to an all-nuclear active
force around the end of that period, To maintain a force of that size will
require a substantial long-term investment in acquisition and operating and
support costa, the early retirement of conventional carriers, and
completion of the ongoing overhaul and reactor refueling of the
USS Enterprise, Also, the Navy will have to begin refueling Nlmitz-class
nuclear carriers now in the force in the late 1990s. Further, a new nuclear
carrier, CVN-76, which the Navy believes is vital for maintaining the
industrial base, will have to be authorized and funded so construction can
begin in fiscal year A995, The Navy also plans to request full funding for
two other nuclear carriers in fiscal year 2001 (advance procurement
funding would be requested in fiscal year 1999),

As the Navy's budget declines in response to continued fiscal pressures,
carrier battle group acquisition and oper'ting and support costs will
consume a larger share of that budget. Growing development costs and
projected acquisition costs for new and replacement carrier-based aircraft
could increase that share and eventually limit the number of fully capable
air wings or affect the affordability of maintaining a 12-carrier force,
Reducing the oPvrMpo of ships and aircraft only results In marginal
operating and support, cost savings; significant savings can only be
achieved by reducing the size of the force, Therefore, the size and
affordability of the carrier force necessary to meet the national defense
strategy needs to be more clearly defined before making pending
procurement decisions.

Matters for We believe it is essential that the Congress and D1)o reach early agreement
on the size and affordability of the carrier force needed to meet future

Congressional national defense requirements, Reaching such an agreement during
Consideration deliberations on the fiscal year 1994 budget submission Is important

because the number of carriers and their role in the new security
environment directly affect (1) the Navy's plans to acquire cerriers,
surface combatants, attack submarines, and combat logistics ships and
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(2) the affordability of developing and procuring a full t-omplement of
costly new tactical aircraft,

In the context of this agreement on the size and affordability of the carrier
force, the Congress should consider the extent that other, less costly, force
options could satisfy many national'security needs and reduce the
requirements for carrier battle groups befo.e apptoving full funding for the
new nuclear carrier in the planned fiscal year 1995 request.

DOD Comments and A draft of this report provided to DOD for comment contained a Matter for
Congressional Consideration concerning release of advance procurement

Our Evgluation funds. requested for CVN-76, The suggestion was based on the belief that
approval of the funding represented a significant commitment to fund the
remainder of the ship in fiscal year 1995, which would, in turn, require
early retirement of a conventional carrier to maintain a 12-carrier force.
We further suggested that, given the declining defense budget, changing
security environment, increasingly capable surface combatants and
amphibious ships, high cost of upgrading and replacing carrier-based
aircraft, and long-term costs of maintaining the planned carrier force level,
the Congress and DOD needed to reach early agreement on the size and
affordability of the carrier force needed to meet national defense
requirements.

DOD did not concur with the suggestion concerning the release of the
advance procurement funds, stating that there are defense industrial base
imperatives that require the advance procurement funds. Further, DOD
believes that the Congress and Defense agree on the size of the future
carrier force. Subsequently, the funds were authorized and appropriated
by the Congress and obligated by the Navy. The report has been revised to
reflect that action.

We still believe, however, that the reasons cited for the need for the
Congress and DOD to reach early agreement on the size and affordability of
the carrier force remain valid. We also believe that other options, such as
the increased use of surface action groups and other force configurations,
to meet some of the roles and missions traditionally met by carrier battle
groups need to be fully examined before making a commitment to build
another carrier. The Conference Report on the National Defense
Authorization Act for Fiscal Year 1993 underscored this need by requiring
the Secretary of Defense to conduct an analysis of the capacity of
alternative groups of naval forces, including aircraft carriers, large
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amphibious ships, and large surface combatants, to fulflll the forwaAd
presence rission,
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Objectives, Scope, and Methodology

We reviewed the administration's rationale for the number of aircraft
carrier battle group forces because of the significant changes in the
security environment largely resulting from the dissolution of the Soviet
threat, the evolving political and economic trends in global regions, and
the increasing pressures to reduce the U.S. budget deficit. Our objectives
were to provide the Congress with information on (1) the policy, cost, and
budget implications of current and alternative carrier battle group force
levels and (2) possible force options for meeting future security
requirements with fewer carriers,

To accomplish our objectives, we obtained information on the missions,
capabilities, cost, and composition of aircraft carrier battle group forces;
U.S. security commitments and the changing threat environment; carrier
employment activities and deployments; and options for carrier operations
and force structure from officials from various U.S. government agencies
and U.S. organizations, We discussed with these officials the arguments
for and against alternative carrier battle group force structures regarding
the number and type of carriers, mix and type of battle group elements,
and the changing nature of deployments, For the most part, the officials
were reluctant to address the impacts of specific carrier levels and
generally preferred to discuss the effects of fewer carriers only on a broad
basis.

We reviewed pertinent documentation, including policy directives,
guidance, and strategies; threat assessments; operational histories,
statistics, and schedules; and principal studies and analyses on naval force
structure at various U.S. government agencies. We also obtained cost data
on the carrier battle group force structure and analyzed the cost to
acquire, operate, and maintain a carrier battle group. Additionally, we
conducted a literature search to identify potential issues related to future
carrier battle group force structure decisions.

We visited three aircraft carriers to observe training and operations at sea
mad discuss carrier operations with ship officers and crew. AdditiunaPy,
we visited inactivated aircraft carriers and surface combatants. We also
reviewed studies related to Inactivation and reactivation of carriers
maintained in the Navy's mobilization fleet, including the cest and work
requirements of maintaining these ships.

We visited the North Atlantic Treaty Organization headquarters in
Brussele, Belgium, and 11 countries in Europe, the Mediterranean, the
Middle East, the Pacific, and East and Southeast Asia. During our visits,
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we interviewed US. embassy officials and foreign government and military
officials on the importance of U.S. carrier battle group deployments and
the impact that possible changes in battle group force structure,
deployment scheduling, and operations could have on the stability of
world regions. We also contacted several foreign embassies in
Washington, D.C,, but many declined to meet with us or respond to our
questions, We believe their reluctance to comment may reflect their
sensitivity in discussing an important area of U.S, policy and foreign
relations, particularly during the crisis and war with Iraq.

We contacted various experts and academicians from both public and
private organizations to obtain additional perspectives on areas covered in
our visits with U.S. and foreign government officials. The following is a list
of the U.S. government agencies, U.S. organizations, international
organizations, and foreign governments and organizations contacted
during our review:

U.S. Government

Department of Defense Office of the Secretary of Defense, Washington, D.C.
Under Secretary of Defense for Policy
Comptroller
Assistant Secretary of Defense for Program Analysis and Evaluation

Office of the Chairman, Joint Chiefs of Staff, Washington, D.C.
Strategic Plans and Policy Directorate
Operational Plans and Interoperability Directorate
Force Structure, Resource, and Assessment Directorate

Commander-in-Chief, U.S. Atlantic Command, Norfolk, Virginia
Commander-in-Chief, U.S. European Command, Stuttgart-Vaihingen,

Germany
Commander-in-Chief, U.S. Central Command, MacDill Air Force Base,

Florida
Commander-in-Chief, U.S. Pacific Command, Honolulu, Hawaii

Commander, U.S. Forces Korea
Commander, U.S. Forces Japan

Commander-in-Chief, Combined Forces Command, Korea
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Department of the Navy Office of the Secretary of the Navy, Washington, D.C.
Comptroller
Office of the Chief of Naval Operations, Washington, D.C.

Deputy Chief of Naval Operations for Manpower, Personnel, and
Training

Assistant Chief of Naval Operations for Undersea Warfare
Assistant Chief of Naval Operations for Surface Warfare

Deputy Chief of Naval Operations for Logistics
Assistant; Chief of Naval Operations for Ali Warfare
Deputy Chief of Naval Operations for Plans, Policy, and Operations
Deputy Chief of Naval Operations for Naval Warfare
Deputy Chief of Naval Operations for Navy Program Planning
Naval Center for Cost Analysis
Naval Historical Center
Director, Naval Reserve

Headquarters, US. Marine Corps, Washington, D.C.
Commander-in-Chief, U,S, Atlantic Fleet, Norfolk, Virginia

Commander, Naval Air Force, U.S, Atlantic Fleet, Norfolk, Virginia
Commander, Naval Surface Force, U.S. Atlantic Fleet, Norfolk, Virginia
Commader, Surface Warfare Development Group, Naval Surface

Force, U.S. Atlantic Fleet, Norfolk, Virginia
Commander, Cruiser-Destroyer Squadron 26, Naval Surface Force,

U.S. Atlantic Fleet, Norfolk, Virginia
Commanding Officer, USS John F. Kennedy, U.S. Atlantic Fleet,

Norfolk, Virginia
Commander-in-Chief, U.S. Pacific Fleet, Pearl Harbor, Hawaii

Commander-in-Chief, Third Fleet, Pearl Harbor, Hawaii
Commander-in-Chief, Seventh Fleet, Yokosuka, Japan
Commander, Naval Air Force, U.S. Pacific Fleet, San Diego,

California
Commander, Naval Surface Force, U.S. Pacific Fleet, Coronado,

California
Commander, Training Command, U.S. Pacific Fleet, San Diego,

California
Commander, Naval Forces, Korea
Commander, Naval Forces, Japan
Commander, Fighter Airborne Early Warning Wing, U.S. Pacific

Fleet, San Diego, California
Commander, Carrier Air Wing Reserve Thirty, U.S. Pacific Fleet,

San Diego, California
Commanding Officer, USS Midway, U.S. Pacific Fleet, Yokosuka, Japan
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Commanding Officer, USS Nimitz, U.S, Pacific Fleet, Bremerton,
Washington

Commander-in-Chief, U.S. Naval Forces, Europe, London, England
Commander, Sixth Fleet, Gaeta, Italy
Naval Air Systems Command, Washington, D.C.
Naval Sea Systems Command, Washington, D.C.
Chief of Naval Air Training, Naval Education and Training Command,

Corpus Christi, Texas
Naval Inactive Ship Maintenance Facility, Bremerton, Washington
Detachment Planning and Engineering for Repairs and Alterations

Aircraft Carriers, Naval Sea Systems Command, Bremerton, Washington
Puget Sound Naval Shipyard, Bremerton, Washington

Department of the Air Office of the Secretary of the Air Force, Washington, D.C.
Force Seventh Air Force, Korea

Department of State Headquarters, Washington, D.C.
U.S. Embassy, Canberra, Australia
U.S. Embassy, Paris, France
U.S. Embassy, Tel Aviv, Israel
U.S, Embassy, Rome, Italy
U.S, Embassy, Tokyo, Japan
U.S. Embassy, Kuala Lumpur, Malaysia
U.S. Embassy, Singapore
U.S. Embassy, Bangkok, Thailand
U.S. Embassy, Ankara, Turkey
U.S. Embassy, London, United Kingdom

U.S. Organizations Department of international Relations, Claremont Graduate School,
Claremont, California

East/West Center, Honolulu, Hawaii
Center for Naval Analyses, Alexandria, Virginia
Institute for Defense Analyses, Alexandria, Virginia
Institute on Global Conflict and Cooperation and School of

International Relations and Pacific Rim Studies, University of
California, San Diego, California
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International North Atlantic Treaty Organization
U.S. Military Delegation

Organizations U.S, Mission to the North Atlantic Treaty Organization

Foreign Governments
and Organizations

Australia Department of Defence
Australian Defence Force
Department of Foreign Affairs and Trade
Research School of Pacific Studies, Strategic and Defence Studies Centre,

Canberra, Australia
Peace Research Centre, Canberra, Australia

France General Secretary of National Defense
French Navy
Defense Study Group Ministry of Defense
Foundation for the Studies in National Defense

India Embassy of India, Washington, D.C.

Israel Office of the Prime Minister
Ministry of Defense
Ministry of Foreign Affairs
Jaffa Center for Strategic Studies

Italy Defense General Staff
Italian Navy
International Affairs Institute

Japan Defense Agency
Ministry of Foreign Affairs
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Korea National Ministry of Defense
Ministry of Foreign Affairs

Malaysia Institute of Strategic and International Studies, Kuala Lumpur
University of Malaysia, Kuala Lumpur

Singapore Ministry of Defense
National University of Singapore

Thailand Royal Thai Armed Forces, Ministry of Defense
Supreme Command Headquarters
Ministry of Foreign Affairs
Royal Thai Navy

Turkey Ministry of Foreign Affairs
Foreign Policy Institute
Bilkent University

United Kingdom Ministry of Defence
International Institute for Strategic Studies
Chatham House
Royal United Services Institute for Defense Studies

Although our report addresses the policy, operational, and force structure
aspects of carrier battle groups, it focuses on the aircraft carrier, since it is
the Navy's principal capital ship on which most of naval operational and
force structure decisions are based. Changes in carrier levels will affect
the levels of aircraft, surface combatant and combat logistics force ships,
attack submarines, personnel, and facilities to support carrier battle group
operations, although not on a one-to-one correlation,

Our calculations of the various amounts of overseas presence possible in
the three major regions-the Mediterranean Sea, western Pacific Ocean,
and Indian Ocean/Arabian Sea--at selected aircraft carrier force levels
were based on rationales and employment factors used by the Navy.
Although there is a wide range of deployment schemes and employment
variations possible, our calculations were consistent with the Navy's
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model discussed in appendix VI. This model is intended as a planning tool
for determining carrier requirements for peacetime overseas deployments,

We assumed that only one carrier is providing presence at a time in each
of the three major regions, Increasing the number of carriers in one region
would likely necessitate adjustments in the level of presence in other
regions, For example, the large number of carriers deployed during
Operations Desert Shield and Desert Storm necessitated a
less.than.continuous presence, or gaps, in both the Mediterranean Sea and
western Pacific Ocean regions.

We used current employment factors (i.e,, transit distances and speed and
time spent in major maintenance) for nuclear carriers and the Navy's
operating tempo (oIrEMPO) and personnel tempo (PERSTEMPO) goals (i.e.,
maximum length of deployments), Changing these factors and goals would
affect the number of carriers required to meet a given level of overseas
presence, For example, conventional carriers have a slightly higher
operational availability than nuclear carriers (because of their shorter
lifetime maintenance time) and thereby yield slightly lower requirement
levels than comparable presence levels provided by nuclear carriers, We
did not include conventional carriers in our calculations because of their
declining numbers in the carrier force structure over the next decades.
Further, changing employment factors such as the length of deployment
and amount of tranqit time will similarly affect the number required. For
example, under current planning factors, it takes about 15 carriers to
maintain a continuous presence of 1 carrier in each of the three major
regions, If the current 6-month deployment length was increased by
1 month, about 12 carriers could meet a similar presence.

We also included the carrier based in Japan in our presence calculations,
This carrier provides most of the presence in the western Pacific Ocean
region and some in the Indian Ocean/Arabian Sea region and employs
different deployment, operating, and maintenance strategies than for
carriers tased in the United States, It significantly lowers the number of
carriers required for these regions by being counted as continuously
deployed. The remaining carriers deployed to these two regions for
presence were assumed to originate from the home ports in the western
United States, such as San Diego, California. We did not consider the
deployment of carriers from the Atlantic Fleet to meet some part of the
Indian Ocean/Arabian Sea regional presence. If carriers originating from
eastern U.S. home ports were included, the number of carriers required to
meet presence levels for the Indian Ocean/Arabian Sea region would be

Page 74 WO/N5IAD.S.74 Navy Carrier Battle Groups



Appendix I
Objectives, Scope, and Methodology

lower because of the shorter distances. For calculating presence in the
Mediterranean Sea region, we assumed carriers originated from home
ports in the eastern United States,

Distances to the regions for our calculations were measured from the
carrier's U.S. home port to the outermost boundary of the region, The
one-way distance from the east coast of the United States to the Strait of
Gibraltar (Mediterranean Sea regic ni) is 3,600 nautical miles, The one-way
distances from the west coast of the United States to the western Pacific
Ocean region and the Arabian Sea (Indian Ocean/Arabian Sea region) are
3,900 and 11,400 nautical miles, respectively, We included the approximate
number of days for stops in our calculations,

In our analysis of the potential aircraft carrier surge capability, we used
two principal source documents provided by the Navy: the Navy's
estimates on the time required to deploy during different activities in a
carrier's interdeployment phase (see fig, 2.1) and the Ship Availability
Advanced Planning Schedule, The time to deploy estimates provide the
number of months it would take to accelerate a carrier's deployment from
its scheduled maintenance or training activity. The advanced planning
schedule projects carrier maintenance periods for about 10 years. We used
the last day of the fiscal year to determine a ship's status in its
employment cycle. For force levels of 10 and lower, we decreased about
one carrier each year, which is about the rate the Navy might inactivate
carriers, if required. In our analysis, we did not include the transit times
required to reach a location because these times vary depending on the
distance and the transit speed used to reach the location, The resuIL, of
our analysis are generally consistent with other analyses within the Navy
that we obtained, although our analysis was more conservative in the
treatment of major overhauls.

Besides the alternative of ubing other naval force configurations to provide
overseas naval presence and crisis reponse (see ch. 2), we also examined
several other alternatives for meeting security requirements with fewer
carriers, These other options included overseas home porting of additional
carrier battle groups to reduce travel distances, improve crisis response
time, and reduce the number of carrier battle groups required to maintain
presence in a region; relying on allies to complement or provide regional
security; and changing carrier employment factors, such as extending the
length of deployments, to increase the availability of carriers for
deployment. These options proved to be either cost or politically
prohibitive, involved an ovenieliance on other countries to promote U.S.
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foreign policy, or were costly in terms of personnel retention or ship
maintenance requirements. We also briefly examined other options for
providing presence and crisis response with other types of military forces,
such as tactical land-based aircraft from overseas or U.S, bases, Although
these forces contribute to U.S. capabilities overseas, we decided to limit
our discussion to naval forces.

The impact of new carrier construction on the shipbuilding industrial base
was not within the scope of this review. The shipbuilding industrial base is
a much broader issue involving the entire Navy shipbuilding program,
particularly the nuclear propulsion vendor base, The impact of the Navy's
shipbuilding program on the shipbuilding industrial base has also been the
subject of congressional hearings on the fiscal year 1993 defense budget,

We performed our review between March 1990 and September 1992 in
accordance with generally accepted government auditing standards. Our
field work was conducted before and during Operations Desert Shield and
Desert Storm, When appropriate, we included data on these operations
and their possible impact on carrier maintenance scheduling, deployment
operations, and Navy policies,

Aircraft Carrier Battle Because of the significant decline expected in future defense budgets, we
placed a major emphasis on developing an aircraft carrier battle group

Group Cost Model cost model using Department of Defense (DOD) and Navy data and models
to identify the (1) cost of a baseline carrier battle group and various
alternative configurations, (2) significant cost categories for the battle
group components, and (3) effects of changes in OvTEMPO on the cost of a
battle group.

Our model uses composite costs to characterize the cost of different force
components (i.e., ship types and carrier air wings) based on the Navy's
force structure in fiscal year 1990 and its projected force structure for
fiscal year 2000, These cost estimates reflect costs likely to be incurred by
naval forces but should not be used to estimate future budget
expenditures directly. The cost estimates are annualized to reflect the
average cost each year for the force component over its expected service
life. Current peacetime OPTEMPOS and consumption rates were assumed,
and no wartime ordnance inventories, such as missiles, torpedoes, guns,
and munitions, were allocated as indirect costs of a carrier battle group.
Carrier battle group costs used In this report represent the direct costs for
an active force unit, for example, a ship or aircraft in the active fleet, The
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indirect costs of a force unit are not allocated or included, although these
costs can be significant. Indirect costs include, for example, the Navy's
physical infrastructure of bases and air stations and the personnel
assigned to shore command and support functions (e.g., publications and
financial management). Also, reserve units are not included in our carrier
battle group costs. All costs are expressed in fiscal year 1990 dollars,
except as noted (e.g., future budget estimates of specific end items),

Ship Acquisition Costs Ship acquisition costs are class averages of the original ship acquisition
costs divided by the expected service life for the ship class, Acquisition
costs were obtained from the Naval Sea Systems Command's Cost
Estimating and Analysis Division, and ship life estimates were obtained
front the Assistant Chief of Naval Operations for Surface Warfare, except
when the expected service life was adjusted based on actual inactivation
data. Ship acquisition cost estimates should not be interpreted as
replacement costs, which could vary for many reasons, including
production rates, learning curve, specifications, and expected service life
assumptions.

Ship Operating and Ship operating and support costs are based on 10-year ship class averages,
Support Costs for fiscal years 1980 through 1989, which we obtained from the Naval Sea

Systems Command's Cost Estimating and Analysis Division's Visibility and
Management of Operating and Support Costs-Ships (VAMOSC-Ships) data
base. Estimates for ship classes, which are not covered fully in the data
base's class averages, and for nuclear attack submarines were obtained
from the Division. We obtained estimates for T-class combat logistics
force ships' from the Assistant Chief of Naval Operations for Surface
Warfare.

Selected ship operating and support cost category data elements were
modified or added, including personnel, depot-level maintenance, and
nuclear fuel, because the data base was not adequate for the scope of our
estimates, For example, the data base's personnel element does not
capture the costs for accrued retirement or report the costs of Marine
Corps detachments, nuclear fuel costs are only partially reported, and
depot-level maintenance costs reported can be under- or overreported
based on the point in the life cycle of the vessel. We modified the
personnel data element by using composite pay rate factors for officers

IT-clas combat logistics force ships are operated by the Navy's Military Sealift Command, These ships
use civilian instead of military crews but may have a small military attachment aboard,
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and enlisted personnel that we obtained from the Department of the
Navy's Justification of Estimates, Military Personnel, Nav, The pay rates
were multiplied by the authorized personnel for the ship class (instead of
the wartime personnel requirement). We obtained the costs of initial and
replacement nuclear fuel for nuclear carriers, cruisers, anid submarines
from the Naval Sea Systems Command's Nuclear Propulsion Office. The
procurement-related costs for nuclear fuel components were subtracted
from the acquisition costs of the ships and from the data base's elements,
as appropriate, to preclude double-counting. Depot-level maintenance
estimates were derived by factoring the ship class' notional days of
scheduled shipyard maintenance over its UIP'- by the average shipyard daily
cost rates for the ship type.

Aircraft Acquisition Costs Aircraft acquisition costs represent the annualized average costs to
acquire and sustain one active aircraft of a specific type for 30 years in the
aircraft squadrons in a carrier's air wing. These costs are calculated by
factoring aircraft requirements and program unit acquisition cost.

The active aircraft assigned to the air wing's squadrons and the aircraft
required to sustain one active unit is a sum of factors accounting for
aircraft requirements in the active squadrons, fleet readiness squadrons
(training), pipeline, attrition, force level sustainability (force assurance),
and other aircraft, Aircraft requirements data and programming factors,
including air wing and squadron compositions, were obtained from naval
aviation requirements officials in the Office of the Assistant Chief of Naval
Operations for Air Warfare and from the Naval Aviation Plan,

The program acquisition unit costs we used included the weapon system's
unit cost and a program factor allowance for research, development, test,
and evaluation; military construction unique to the weapon system; and
aircraft modifications. Weapon systems unit costs, obtained from the
Naval Center for Cost Analysis, are an average of historical and planned
purchases obtained from the Historical Aircraft Procurement Cost Archive
and the fiscal year 1991 President's budget submission. Research,
development, test, and evaluation; military construction; and aircraft
modifications program factor allowances were determined by analyzing
several years of budget data and Selected Acquisition Reports. Aircraft
acquisition cost estimates should not be interpreted as either marginal unit
replacement costs of aircraft or "fly-away" costs, which are both more
narrowly defined. These estimates could also vary for several reasons,
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including production rates, learning curve, specifications, pipeline factors,
and expected service life assumptions.

Aircraft Operating and Aircraft operating and support costs are based on models developed for

Support Costs the Naval Center for Cost Analysis. The models use cost-estimating
relationships for approximating the costs of the elements Included in the
Office of the Secretary of Defense's Cast Analysis Improvement Group
guidelines for operating and support cost analysis, The cost-eatimating
relationships were derived from data compiled and analyzed from several
data collection systems, Data from the Naval Air Systems Command's Cost
Analysis Division were used to supplement the Center's model, An
allocation for Fleet Readiness Squadrons is also included because these
squadrons are a direct function of the active squadrons, Additionally, we
modified the personnel data element using the methodology described
above for ship personnel, except that we obtained authorized squadron
personnel levels from the Deputy Chief of Naval Operations for
Manpower, Personnel, and Training,

Estimate of Fiscal Year We examined the Navy's Fiscal Year 1993 budget request for procurement
1993 Navy Budget Request and research, development, test, and evaluation by budget line item to

to Acquire Carrier battle determine the allocation of the budget for carrier battle group elements,

Gr pElements We detern-ined whether each item wda for direct or general support of the
Group Emajor elements in the battle group. For example, items requested for

direct support of the group included the F-14, E-2C, F/A-18C/D, and SH-60
Carrier Variant aircraft in the Aircraft Procurement, Navy appropriation
account; the Automatic Carrier Landing System and Catapults and Landing
Gear In the Other Procurement, Navy account; Advanced Tactical Aircraft
(AX) and F/A-18 Squadrons (F/A-18E/F) in Research, Development, Test
and Evaluation, Navy account; Carrier Advance Procurement
(CVN-76) and Arleigh Burke (DDG-51) destroyer class in the Shipbuilding
and Conversion, Navy account; and the Standard missile and Advanced
Medium Range Air-to-Air Missile In the Weapons Procurement, Navy
account, General support items mostly Included those in the Other
Procurement, Weapons Procurement, and Research, Development, Test,
and Evaluation accounts and Inciuded a range of items such as
communications and intelligence equipment, equipment modifications,
tactical sensor systems, and nuclear reactor development,

We allocated all, some, or none of the item request to carrier battle group
elements based on reasonable judgments of the item's purpose and utility
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in support of the group and its proportionate share in the Navy's fleet, For
example, we allocated all of the F-14 fighter aircraft, which is used only, on
carriers, to the battle group, However, for the F/A.18 aircraft, which is also
used by the Marine Corps, and the DDO-51 destroyer, which is also used
for escort missions, we reduced the allocation for the battle group to
reflect these other uses.

Our estimate provides a general measure of the level of resources being
committed by the Navy to support its investment in carrier battle groups
for fiscal year 1993. It ranges from a low of $11,5 billion (then-year dollars)
for items that directly support the battle group to a high of $15,1 billion
(then-year dollars) for items that directly and generally support, the group,
Other estimates could be higher or lower depending upon the force
plannigrs aassuiptions used,
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Navy Aircraft Carrier Force Structure Plans

The Navy had 15 active aircraft carriers-9 conventional aiid
6 nuclear-and an aviation training carrier at the end of fiscal year 1991,
With the retirement of a conventional chhier, USS Mldwý, the conversion
of the USS Forrestal as a training cartier't6 replace'the retired
USS Lexing-on, and the delivery of tho USS George Washinggli, the Navy
had 14 active carriers and a training carrier at the end of fiscal year 1962,

The Navy plans to reduce the active carrier force to 12 by the end of fiscal
year 1995, The Navy Intends to replace its conventional carriers with
nuclear carriera on a one4o-one basis to maintain a 12 ,active carrier force,
Under current Inactivation and acquisition plans, live nuclear carriers Will
be added to the force through fiscal year 2010. By the end of fiscal year
2010, the Navy will achieve its goal of an all-nuclear active aircraft carrier
force. Additionally, an aviation training carrier will continue to be
maintained in the long-term forco structure. Figure 11.1 shows the planned
aircraft carrier force structure through fiscal year 2010,
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Figure 11,1: Current Navy Aircraft Carrier Force Structure Plan Through Fiscal Year 2010
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Appendix M

Information on Carrier Battle Group
Elements

This appendix provides additional information on the elements that
comprise a carrier battle group-the aircraft carrier, its associated air
wing, and combatant and support vessels-and the associated combat
logistics support shuttle ships.

Aircraft Carriers As the heart of the battle group, an aircraft carrier provides the necessary
space and facilities for the takeoff, landing, and maintenance of various
types of aircraft in its associated air wing. Figure H. 1 shows the
USS Abraham Lincoln, one of newest nuclear carriers in the Navy's
inventory, with its battle group.
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Information on Carrler Battle Group
Elements

overhauls.1I An additional carrier, the USS Forrestal was used specifically
for aviation training, Table III1 ~Ishows the Navy's aircraft carriers,
including those under construction, as of August 1992,2

Table 111.11: Status of Navy Aircraft Carriers ______________________
Planned fiscal

Plscal year year of
Carrier name Hull number commissloned inactivatione Fleet Home port status
Conventional
John F. Kennedy CV-67 1968 2010 Atlantic Norfolk, Va, Deployable
America CV-66 1966 1906 Atlantic Norfolk, Va, Deployable
Constellation CV-64 1961 2008 Paciflc San Diego, Calif, Service life

extension b
Kitty Hawk CV-63 1961 2003 Pacific San Diego, Calif. Deployable
Independlonce CV-62 -1959 1998 Paciflc Yokosuka, Japan0  Deployable
Ranger CV-61 1957 1993 Paciflc San Diego, Calif. Deployable
Saratoga CV-60 1956 1995 Atlantic Mayport, Fla. Deployable
Forrestal AVT-59 1955 1992 Atlantic Pensacola, Fla, Trainingd
Midway CV-41 1945 1992 Reserve Bremerton, Wash, Inactivation'
Nuclear ____________

United States CVN-76 1998, 2050 Atlantic Norfolk, Va, Under construction
John C. Stennis CVN-74 1096' 2048 Pacific Bremnerton, Wash. Under construction
George Washington CVN-73 1992 2044 Atlantic Norfolk, Va. Deployable
Abraham Lincoln CVN-72 1990 2042 Pacific Alameda, Calif, Deployable ___

Theodore Roosevelt CVN-71 1986 2038 Alnic NcOrolk, Va, ___Deployable

Carl Vinson CVN-70 1982 2034 Pacific Alarneda, Calif. Deployable'
Dwight D. Eisenhower CVN-69 1977 2029 Atlantic Norfolk, Va. Deployable
Nirnitz CVN-68 1975 2027 Pacific Bremerton. Wash. Dtpioyable
Enterprise CVN-65 1961 2014 Atlantic Norfolk, Va. Nuclear ref uelngg

(Table notes on next page)

'A carrier is considered to be deployable If it cani he emnployed reasonably quickly to mneet, scheduled
commitments or resipond to crises. An extended overhaul ir. when (1) a conventional carrier is
undergoing extensive repair, refurbishment, and modernizacuon to extend its cervice life or (2) a
nuclear carrier is being overh~auledJ and Wts nuclear fuel repllaLed, lBecauue thesie overlaul~s require
considerably more time than a complex overhaul and at, much of the ship is dimms~embiml during the
overhaul, the Navy does tiot count these wesat am readlily dep~loyable.

21l'e Navy WAbt has 1:1 aunphihicut twi accuit. Oi~llm vauI:0Ic' of carrying tsc'vcrid hvItcqterc4e uitc, on ccc lot',
AV4113 Harrier vertical/short taikeorr and landing aircraft-1Thecte mhips perfonin scic vontrol and limiited
power projection miltitont4 It) t~uppc rt Marlini- Oi rps aniphiblc um frci cr'' ptrationicn Sinvic INM ht'tc liiimc
are (1) not capable of launching and rtccvowrlng coln('ntic ccii fi seci wing aircraft, (2)1 Iittti tc 014.
number of aircraft thc'y van carry, ant (3G) cc caflgurt'c fo r Ilt' acinlcifilcc mi warfitrt mmioxini, Owhi N ily
clot's cco t Includet thecit'% lihilmc am lucrt o f Its al rcrcif v'rritpr force tci ructcir,'.
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Note: As of August 1992,

'Inactivation dates beyond fiscal year 2010 are estimates based on the expected service life of
the carrier,

bThe Constellation Is currently undergoing a service life extension, which will extend the life of the
ship by about 16 years, The overhaul Is expected to be completed during fiscal year 1993,

'The Independence has been assigned to the home port in Japan to replace the Midway, which
was Ia-cTv1teT in early fiscal year 1992,

dThe Forrestal was removed from the active fleet and became the training ship during fiscal year
1992,. it epiaced the Lexington, which was Inactivated in November 1991,

OThis Is the currently planned date for commissioning,

'The Carl Vinson is counted as a deployable asset, although it Is undergoing a complex overhaul
at Puget33ond INslval Shipyard, Washington,

OThe Entereris, the Navy's first nuclear carrier, Is undergoing an extended overhaul to replace Its
nuolear luei•'•his will extend the ship's life by about 20 years, The overhaul Is expected to be
completed during fiscal year 1994,

Source: Navy,

Aircraft Carrier Air The air wing provides the principal means for conducting offensive
operations against enemy targets, supports other forces, and maintains an

Wings early warning and aerial defense umbrella above the entire battle group
and any other friendly forces operating in the area. The defensive portion
of the umbrella can extend over a 1,000-mile diameter around the battle
group. A carrier air wing Includes fighter, attack, electronic
countermeasure, antisubmarine, refueling, strike rescue and special
warfare support, and surveillance aircraft.A

Carrier air wings are tailored for the specific aircraft carrier from which
they operate, The composition of aircraft in the air wing will vary
according to mission requirements and the individual capabilities and
characteristics of the carrier from which it operates. Generally, a carrier
air wing will have about 80 aircraft-60 tactical and 20 support
aircraft-that operate on the carrier during a deployment and about half
that number that remain on shore to provide training and maintenance
support. Figure 111.2 shows an F/A-18 preparing to land aboard an aircraft
carrier.

"lSeveral utrface ahlp in the arri•r hatth. gropl) an I thi, umnderway rel)IhnNltflhnwrt gr(• Jl) asio dtl)hloy
with their own attack or uUl1ty helivoplter,
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Figure 111.2: An F/A-IS Preparing to Lend Aboard an Aircraft Carrier

Source: Navy.

In fiscal year 1992, the Navy operated 12 active and 2 reserve. air wings in
one of the following air wing configurations: the Kennedy, Conventional,
Transitional, Roosevelt, Power Projection, and Reserve, The Transitional
air wing currently is the predominant air wing, However, during fiscal
years 1993 through 1996, the Navy plans to adopt a single standard air
wing configuration, the Power Projection, for all its carriers. Tables 111.2
and 111,3 show the number of each type of air wing through fiscal year 2000
and the current mix of aircraft, in those air wings, respectively.
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Table 111.2: Carrier Air Wing Porce Structure for Pieoos Years 1990.2000

End of fiscal year

Actlve air wing 1900 1991 1992 1993 1904 1995 1906 1997 1998 1999 2000
Coral Sea/Mldway 2 0 0 0 0 0 0 0 0 0 0
Kennedy/Ranger 1 1 1 0 0 0 0 0 0 0 0
Conventional 7 4 2 0 0 0 0 0 0 0 0
Transitlonal 2 6 8 8 4 2 0 0 0 0 0
Roosevelt 1 1 1 1 1 1 0 0 0 0 0
Powew, Projeotlon 0 0 0 2 6 8 11 11 11 11 11
Subtotal 13 12 12 11 11 11 11 11 11 11 11
Reserve, 2 2 2 2 2 2 2 2 2 2 2
Total 15 14 14 13 13 13 13 13 13 13 13

Note: As of June 1992,

"The two Reserve air wings ourrently have the Conventional configuration, with the addition of two
HH.6OH helicopters and the exclusion of S-3 aircraft, These air wing. are available for
mobilization duling national emergencies, The Navy plans to reoonfigure these air wings to the
Transitional type during fiscal year 1994,

Source: Navy,

Table ILL.3: Composition of Carrier Air Wings by Aircraft Type and Mission
Number of alroraft

Coral Sea/ Kennedy/ Power
Aircraft type Misalon Midway Ranger Conventional Transitional Roosevelt Projection
A-6 Medium attack 16 24 10 16 20 16
F-14 Fighter 0 24 24 20 20 20
F/A-18 Fighter/light attack 36 0 24 20 20 24
KA-8 Refueling 0 4 4 0 0 0
E-2 Surveillance 4 4 4 5 5 4
EA.6 Electronic warfare 4 4 4 5 5 4
S-3 Antisubmarine 0 6 6 e 6 6
SH-3 or SH-60F Antisubmarine 6 6 6 6 6 6
HH.60H Strike rescue/special 0 0 0 2 2 2

warfare support
Total 66 72 52 s0 84 82

Note: As of June 1992,

Source: Navy,
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Other Battle Group The carrier battle group also includes surface combatants, nuclear attack
submarines, and fast combat support shipm. The Navy also employs

Elements shore-based maritime patrol aircraft and space-based satellite surveillance
systems to provide additional early warning, intelligence, communication,
and navigation capabilities for the battle group,

Surface combatants include cruisers, destroyers, and frigates,4 These
heavily armed ships can conduct combat operations against submarines,
surface ships, aircraft, and targets ashore. When in a battle group
formation, these ships normally operate about 50 to 100 nautical miles
from one another in an expanding circular pattem from the carrier to
provide a wide area of protection for the group. During peacetime
presence, these ships will split from the group into smaller formations to
conduct specific missions in the region. An increasing number of cruise.s
and destroyers can' assist in strike missions by launching large numbers of
Tomahawk cruise missiles, Figure IIL,3 shows one of the Navy's newest
destroyers, the USS el•e!jLýke (DDG-51). This clas of destroyers can
simultaneously operate in all nmjor warfare areas (antlair, antisurface,
strike, and antisubmarine warfare), They are equipped with AEGIS,
Vertical Launching System, and an advanced antisubmarine warfare
system and are capable of launching Standard, Harpoon, and Tomahawk
missiles, Figure INA4 shows the USS Chancellorsville (CG-62) guided-
missile cruiser firing a Standard missile from its vertical launching system,
Guided-missile cruslers are multinislon surface combatants capable of
supporting carrier battle groups, amphibious forces, or of operating
independently and as flagships of surface action groups,

4Crualer and destroyers ar• nornlldly ausigned to a carrier battle group, However, Matlk. may Yalmo hO
mosigned ea rnquired,
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Figure 111,3: USS Arleigh lurke Oulded.MiseeIe Destroyer

"Al " .Q

,, L

Sourcei Navy.
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Figure 111.4 The USS Chancelleraville
Fires a Standard Missile From Its
Veortical Launching System

Source: Navy,
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Nuclear attack submarines operate in support of the group by providing
protection, intelligence gathering, and surveillance, Like some cruisers and
destroyers, they complement the strike mission of carrier-based aircraft
with their capability to launch Tomahawk cruise missiles against enemy
targets. They also have significant antisubmarine and antisurface warfare
capabilities with their long-range torpedoes and Harpoon and Tomahawk
antiship missiles,

Fast combat support ships are the Navy's largest logistics ships that are
specifically designed to operate as an integral unit of the carrier battle
group. Figure 111.5 shows the USS Detroit, one of the Navy's four fast
combat support ships. When a fast combat support ship is unavailable, a
replenishment oiler5 and an ammunition ship may be assigned to the battle
group, These logistics ships are critical for allowing battle group forces to
operate largely independent of shore-based support for extended periods
of time.8 They provide the battle group with aircraft and diesel fuel and
other petroleum products, repair parts, ammunition, provisions, and other
supplies while deployed, The Navy prefers deploying the fast combat
support ship with a battle group rather than the replenishment oiler and
ammunition ship because of its faster speed, armament, and ability to
carry larger quantities of multiple products.

"Although oiw rni-it ishlui nt olik'r IN -4imo1 r thiu tilhl fami ,,' ii ,I it HoplIHrt 1ii1, it ( ' ii1111 l o arry a

nultlit- il u(t mix Of petroieurmi, I lttll |it i, ilN d dry 111111 ti4frlgttr-tl'tI MLtr t-4.

"Aicordinlg t) an April 11M14 ( longri•ional Iludgi-t )Officl slily ort the NilvyN ('ll C mlbiti I,,•MItM I,'irFn , it
typical varler hittl, group,, .'xvluew t'i or itx icIisti'N 'ihl,, Illii 4,l,,,llth stii plkiv. for liIll• t f, hly% € 1'
(omlmbat Ni-foril It mwl.x to ,Ili rxiipqll'Nd. With It%. lo iililiv' Khitl, 11ho1 4r. igl ,i |• call .rtfir .,l )(it
I cl layr, herortr rnItulring replonlihilneolt.
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Figure 111.11: LISS Detroit Post Combat Support Ship

ý , .. ........ .. . A. .

Source: Navy.

Comba LogiticsThe Navy also deploys combat logistics shuttle ships, sometimes called
Combt Lgisicsunderway replenishmnent groups, that resupply products to tho battle

Force Shuttle Ships group's fast combat support ship during a deployment. These shuttle ships
consist of oilers, ammnunition, and/or stores ships and operate from
various overseas ba.~cs, When traveling to the battle gro~up or other naval
forces, these ships may be escorted by a few surface (?ombatAuMt. If
necessary, these ships can transfer products directly to the battle group
elenient:s rather than to its fast combat support ship.
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Annualized Cost of a Notional Carrier Battle
Group for Fiscal Year 2000

The estimated annuaUaed cost of A notional carrier battle group for fiscal
year 2000 is almost $1.6 billion (see table IV.1), compared with just under
$1.5 billion for a fiscal year 1990 group, The higher costs for fiscal year
2000 reflect a newer mix of the same types of ships and aircraft. For
example, the destroyer mix in 1990 includes 15 Charles F. Adams-class
(DDG-2) destroyers but no AEGIS-equipped Arieigh Burke-class
(DDG-5±) destroyers (none had yet entered the fleet). In contrast, the
fiscal yeax 2000 mix includes 32 Arleigh Burke-class destroyers but no
Charles F. Adams-class ships (all Charles F, Adams-class destroyers are
planned to be decommissloned by fiscal year 2000),

Table IV1: Notional Battle Group's
Annualized Coats for FIsoal Year 2000 Fiscal year 1990 dollars in millions

Operating and
Number support Acquisition Total

Aircraft carrier
Aircraft carrier 1 $208 $61 $269
Carrier air wing 1 263 345 808

Subtotal 470 406 sl?
Battle group ships and ships' stroraft

Cruiser 2 85 48 133
Destroyer 4 120 61 180
Submarine 2 96 50 146
Fast combat support ship
or equivalent 1 45 12 57
SH-60b helicopter 4 9 12 21
SH-2F helicopter 2 ,5 3 8
CH-46 helicopter 2 5 2 6

Subtotal 385 II? 562
Total carrier battle group $USS $593 *1,42i
Underway replenishment
group 98 45 143
Total $033 $6358 1,571

Note: Numbers may not add due to rounding, Nuclear fuel costs wro included under operating
and support ,nd not aoqulsltion. Costs are a composite of the mix of ship4 and air wings in the
fleet.

Source: Our analysis of Navy and GAO data,

The total cost, of a ship or an aircraft over its life, known as life-cycle cost,
includes acquisition, operating mid support, and disposal costs,
Acquisition costs include the development., procurement, systernispeciflc

Past 94 GO//NNIAD.98-74 Navy carriler Itoiae (roups



Appendix IV
Annualized Cost of a Notional Carrier Battle
Group for Fiseal Year 2000

military construction costs, and acquisition-related operations and
maintenance necessary to acquire the weapon system. Acquisitiun costs
have been annualized to reflect the average annual costs of the ship or
aircraft over its life (see app, I for more information on our cost
methodology), Operating and support costs are directly or indirectly
attributable to operating, maintaining, and supporting the specific system
over its life, Examples of major categories of operating and support costs
include personnel, maintenance and repairs, and fuel, Disposal costs
Include the costs of inactivation and disposal, less any salvage value, We
did not include disposal costs in our estimates of carrier battle group costs
because estimates for most ship classes were generally not available,

Figure IV, I shows the projected annualized acquisition and operating mid
support costs for the major force components in a fiscal year 2000 carrier
battle group, including the underway replenishment group,

I'l'ii Nlivy, In tM.itimony ,,'tfn ,, w ' (,n i-IrmK 1t1i i 98I9). iillaitld it wO'hd I hI C1ii It UMr at i nlit Ii t ' it

roughly 4(1X) Iinliipot (t1i',n-y i,t (Ihllhirm) it) ti iiwctivate d ,wie'ar-powt, red Hirfrul 'itrl-i r t 't
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Figure IV.: Annualized Acquisition
and Operating and Support Costa for a 400 FIscal year 1990 dollars In millions
Fiscal Year 2000 Carrier Battle Group
by Major Force Component 250

300

280

200

150

100

so

0
Aircraft carder Air wing Escort ships Replenishment

ships
Foree component

� Operating and support

Acquisition

Note: Nuclear fuel costs are Included under operating and support and not acquIstion,

Source: Our analysis of Navy and GAO data,

Of the carrier battle group's major components, the carrier air wing has
the largest combined acquisition and operating and support costs for the
battle group, about 39 percent. The combatant escort ships, including their
aircraft, also comprise a large share of the group's costs, about 35 percent
annually (see fig. WV,2). However, the air wing has the largest annualized
acquisition cost, and the combatant escorts have the largest annual
operating and support costs.
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Figure IV.2: Percentages of Total Annualized Costs for Filcal Year 2000 Carrier Battle Group Components

Fiscal year 1990 dollars In millions

Total opgratinci and support and acquisiltion

Escort ship.

9% Replenishment .hlp.
$143

35% 17% Aircraft carrier

$5 2 39% 
$ 2%9Air 

wing

Totai st $1571

Operating and support Acquisition~
Escort ships Escort hi~ps

11% ~ - Mpisnshmnt sipsRepleisuhmenlt ships
$98 0

22%%

$305 22% Aimrorft carrier

28%Ai Airwin

Total a $933 Total at $538

Note: Numbers may not add due to rounding. Nuclear fuel coats are included under operating
and support end not acquisition.

Source: Our analysis of Navy and GAO data.
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Information on Past Carrier Deployments to
Major Overseas Regions

Since the late 1940s, the Navy has principally deployed its carrier battle
groups to the Mediterranean Sea and western Pacific Ocean regions to
maintain a U.S. presence.' These deployments have been made largely to
address the threat posed by the Soviet Union to the security and stability
of these regions. While maintaining presence in the regions, the battle
groups are positioned to respond quickly to crises.'

Before 1979, the Navy deployed battle groups to the Indian Ocean/Arabian
Sea region for an average of about 3 months each year. In 1979, the Navy
began to maintain a battle group on a near-continuous basis in this region
due to the increasing Instability and volatility of the region. These
deployments have focused on maintaining a battle group near or in the
north Arabian Sea to provide an immediate U.S. military response to crises
and protect major sea routes.

Throughout the 1980s, an average of four aircraft carriers were deployed
annually to the Mediterranean Sea, western Pacific Ocean, and Indian
Ocean/Arabian Sea regions, as shown in figure V. 1. In addition, the Navy
deploys battle groups, although less frequently and for shorter durations,
to other regions, such as the north Atlantic Ocean and the Caribbean Sea,
for peacetime presence, training, or crisis operations.

'Presence lo the most common peacetime mission of the Navy. It involves positioning carrier battle
groups, or other naval forces, in areas that are important to US national mecurity interests, The goal of
presence is to maintain a positive influence to promote American influence and regional access,
enhance stability and cooperation, lend credibility to alliances and security commitments, and provide
a capability to respond to potential threats, While in the region, naval forces conduct combined
exercise. and operations, port visits, and nilltery-to-mllitary relations,

'According to a 1989 report by the Navy's Center for Naval Analyses, since the end of World War 11,
naval forces have played a major role in at least 187 U.S. military responses to international incidents
and crises, Aircraft carriers were used in 67 percent of these responses,
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Figure V.1: Annual Aircraft Carrier Deployment Levels Since 1978
Numnber of aircraft oanliers
4.5 m m mi I N
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Note: Because theso deployment levels Include the amount of time It takes to arrive and return
from a region, the actual number of carriers that operated In a region during the year Is somewhat
lower,

Source: Our analysis of Navy data,
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Aircraft Carrier Employment Cycle Factors
and Requirements

Aircraft carrier requirements are influenced by several factors that reflect
the Navy's operational, maintenance, and personnel policies. These factors
include the length of a deployment, transit times, the time between
deployments, and the ship's maintenance requirements. They can affect
the availability of carriers for deployment, which, in turn, determines the
overseas presence that can be maintained.

Employment Cycle The operational availability of an aircraft carrier is determined by its
employment cycle, which the Navy uses as a planning baseline for its
operating forces. The cycle begins after the carrier is built or has
completed a major overha," or nuclear refueling and continues through
completion of the next mE, -t overhaul, The cycle will repeat several times
during the operational life of the ship, and its length will vary depending
on the type of ship, The employment cycle for a nuclear carrier is 9 years,
as shown in figure VI. 1,

1Since the carrier force is shifting to mostly nuclear-powered ships, we have Ihnited the concepts and
analyses discussed in this appendix to nuclear carriers. However, the concepts and analyses can also
be applied to conventional carriers,
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Figure Vl1.: Employment Cycle for a Nuclear Aircraft Carrier

Operating period (64 months)

Deployment cycle (20 months)
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e Post-deployment stand down 2
a Leave
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* Advanced 3
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and area of operation

6 Operations
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m Deployment cycle

Interdeploymenl phase
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NoteW The Navy plans an extra 4-month Intordeployment phase after the last deployment for local
area operations, which Includes fleet readiness squadrons qualifications, special national
celebration operations, and operational tlst and evaluation requirements, In actual practice, this
time Is spread throughout the operating period,

Source: Navy,
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The employment cycle is divided into two activities: the operating period
and the overhaul phase. Seven of the 9 years of a nuclear carrier's
employment cycle will be spent in the operating period; 2 years will be
spent in the overhaul phase. The operating period has four deployment
cycles, during which the carrier is readily available for successive
deployments.

2

Each deployment cycle has an interdeployment phase followed by a
deployment phase. During the interdeployment phase, which lasts about
14 months, the ship undergoes maintenance and its personnel patticipate
in training activities so that both the ship and its personnel are ready for a
subsequent deployment. Additionally, this phase allows the ship's
personnel to take leave and spend time in their home port. Once the ship
reaches the necessary level of operational readiness, the ship deploys for
up to 6 months,3 According to the Navy, maintenance and training
requirements and human resource considerations during the
inter deployment phase limit the length and frequency of deployments.
Figure VL2 shows the major activities of the deployment cycle and the
average time spent in each.

*The employment cycle for a conventional carrier il 6 years, which consists of an operating period of
5 years and an overhaul phase of I year, The operating period has three deployment cycles,

3A ship is considered deployed when it operates away from its home port contlinuously for at least
56 days, beginning when the ship leaves its home port and ending when it returns,
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Figure VI.2: Activities Asbooiated With
an Aircraft Carrier's Deployment Cycle 5%
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Source: Navy,

During the first month after a carrier returns from a deployment
(post-deployment stand down), up to one-half of the crew may take leave,
and the remaining crew will continue to perform their normal duties and
waist in the upkeep of the ship. Also, some of the ship's personnel will
begin rotating to other assignments, and new personnel will begin
reporting to the ship,

After the post-deployment stand down, the carrier will normally be placed
in a hidyaid for 3 to 6 months for maintenance and modernization, which
include preventive maintenance, repairs, and equipment upgrades to the
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ship's capabilities.4 Additionally, throughout the ship's life, personnel will
continuously perform routine maintenance to keep equipment that does
not require extensive repair or overhaul in an operable condition.

As maintenance and modernization nears completion, the ship's personnel
will undergo about 8 months of b~sic and advanced training to increase
their readiness for the next deployment. Because about one-third of the
battle group's personnel will rotate to other assignments between
deployments, training at schools and at sea is necessary to ensure
personnel proficiency. The training is progressively accomplished at the
individual, unit, and battle group levels and is designed to gradually
increase in complexity as individuals learn and practice their jobs within
their units and as units are assembled into the battle group. Before
deployment, the entire battle group will conduct a fleet exercise at sea to
demonstrate its operational readiness for deployment.

After preparing for overseas movement, which includes provisioning,
inspections, and repairs, the carrier battle group will begin its deployment.
Once the deployment has been completed, this cycle will repeat three
more times, In addition, at the completion of the nuclear carrier's last
cycle, the Navy plans an extra 4 months of local area operations, which
include fleet readiness squadrons qualifications, special national
celebration operations, and operational tests and evaluation requirements,
In actual practice, these 4 months are spread throughout the operating
cycle, which provides an averagu of 15 i-itonLhs rather than 14 months for
each interdeployment phase,

After the operating period is completed, the carrier enters the overhaul
phase.8 This phase includes a complex overhaul, which is conducted in a
shipyard to perform significant repairs and modernization, The overhaul is
necessary to ensure the operational reliability, war-fighting capability, and
sustained overall readiness of the ship during its subsequent operating
period. One complex overhaul during the life of the ship will be extended
by several months so the ship's r -'clear fuel can be replaced. t'

4After the first and second deployments, a nuclear carrier will undergo a short shipyard overhaul,
called Selected Restricted Availability, lasting about 3 months, After the third dEployment, the ship will
undergo another shipyard overhaul, called Docking Selected Restricted Availability, hlutlng about
6 months. These short shipyard periods allow the ship's overall maltnenmi, and modernivailun to be
spread over the employment cycle without significantly arfecting the s4ip',4 operational availabillt.y.

tA nuclear carriei will 4ppnd almost one-thlrd of It life in a s ', yw41d for major mailtn('ruirt, and(
modernization, In contrast, a conventional carrier will spend less tha, one-fo.luuh of 14 li!'i, in a
shipyard,

*The Navy currently predicts that a Niniltz-class (carrier may re(quire only ,,1( mlcIlar r(vfu'111hg during
its expected operating life of about 50 years. This refueling will occur around O.h( 25.th year.
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Figure VI.3 shows the percent of time and the total number of years spent
by a nuclear carrier in the overhaul, deployment, and interdeployment
phases of the employment cycle.

Figure VI.3: Time Spent by a Nuclear
Aircraft Carrier In Phases of Its Complex overhaul (2 years)
Employment Cycle

122%

S56%0 Interdeployments (5 years)

Deployments (2 years)

Source: Our .. inlysIs of Navy data.

PERSTEMPO Policy During peacetime, the availability of a carrier during its operating period is
affected by the Navy's policy on PEHRTHMPO. PERSTEMPO refers to the
minimum amount of time during the ship's operating period that personnel
must spend in their home ports compared with the time they spend at sea
and in other ports. Time spent in the overhaul phase is not included in
PuRSTEMPO time,

In October 1985, the Chief of Naval Operations established the current
PERSTEMPO guidelines in response to concerns about excessive periods at
sea. The guidelines have three specific goals, which are as follows:

T he length of any deployment, including transit time, will not exceed

6 months,
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"* Before beginning a new deployment, ship personnel will spend a minimum
of 2 months in their home port operating area for every month the ship
was deployed,

"* The ship and its personnel will spend a midnimum of 50 percent of the time
during a recurring 5-year period in their home port, The 5-year period will
be continuously monitored and consist of the 3 prior years and 2 future
years. 7

According to Atlantic Fleet officials, these goals help to keep up the
morale of Navy personnel and maintain acceptable retention levels in an
all-volunteer mliftary, Figure VIA4 shows how the PERSTEmpo guidelines
influence the amount of time during a nuclear carrier's operating period.

F~tigre VA:Effect of PERSTEMPO Guideline. on a Nuclear Carrier's Operating Period

'''' Home or other Hoine operating area
Ovoperaein area.

00:deploymients 'F

0 12 24 30 46 so 72 84

Months

Guidelines

E] Maximum length of eacth overseas deployment lis 6Months, or about 24 months during operating period.

Minimum of 2 months in horn, operating area for every month deployed, or about 48 months during operating period.

Minimum of So percent spent In homes port, or about 42 months during operating period.

Source: Our analysis of. Navy data,

7The carrier battle group based in.Japan has the stame PERSTEMPO goals an those busexd in t~he
continental United States.

Page 106 GM)INSIAD-98-74 Navy Carrier Battle Giroups



Appendix VI
Aircraft Carrier Employment Cycle Factors
and Requirements

Except during Operations Desert Shield and Desert Storm, the Navy has
adhered to the PERSTEMPO goals since their implementation. During
Operations Desert Shield and Desert Storm, the Navy temporarily
suspended the goals because of the increased number of deployed ships
and air wings, The Secretaries of Defense and the Navy have unequivocally
expressed support for the Navy's PERSTEMPO goals as force structure
changes are made,

P•RSTEMPO goals influence the tempo of operations-the number of ships
in the force deployed at a given time-by limiting the length of
deployments and requiring a minimum time in home port and home
operating area for its personnel. On the basis of the PRSTmEMwo goals, the
Navy has established the tempo of operations for its deployable units'
during peacetime at about 30 percent, At this tempo, slightly more than
3 carriers would be deployed at a force level of 12 carriers. The number
would drop to about two carriers at a force level of eight carriers.
Although an increase in the tempo of operations would increase the
number of carriers deployed, it would reduce the time between
deployments, Significant increases In tempo would require changes in
PERSTEmpO goals, Figure VI,5 shows the impact of changing the tempo of
operations at various force levels on the number of carriers that are
deployed,

Mhe Navy considers about 85 percent of the active carrier force available for deployment, or
deployable. The remaining carriers -- on average about 16 percent-are undergoing major
maintenance and modernization at any given time, For example, at a force level of 12 active carriers,
about 10 are considered deployable.
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Figure Vi.5: Tempos of Operations at Various Aircraft Carrier Force Levels
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Source: Our analysis of Navy data.

Aircraft Carrier The Navy uses a model to determine its aircraft carrier requirements for
specific geographic locations. The model considers the time spent by

Requirements Model carriers, or presence, in a particular region; the length of the operating
period, overhaul phase, and deployment phase; the round-trip transit time,
including stops, between the carrier's U.S. home port and the area of
operation; and the number of deployments in the ship's operating period.9
When the numbers for each of these factors are incorporated into the
model, the Navy can determine the number of carriers needed to maintain

MThe model is applied to aircraft carriers deployed from U,S, home ports. Because the carrier based in
Japan is located in its deployment area and has an employment cycle that permits a higher availability
than those carriers based in the United Staten, the requirement to meet a continuous presence Is one
carrier,
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one carrier in that region for a given level of presence, 10 Figure VI.6 shows
the requirements model,

Figure VI.6: Airoraft Carrier Requirernents Model

Number of months + Number of months
In operating period In overhaul phase

Number of Level of/
aircraft overseas X Number of X Number of months Number of months
oadoer to presence deployment phases in one deployment In round trip

in operating period phase transit time /

Souroe: Navy,

For example, assume that a 1.2 carrier presence during a given year"' is
required in the Mediterranean Sea region. When this number and the
numbers for the other factors are incorporated into the model (84 months
in an operating period, 24 months in an overhaul phase, four deployments
during the operating period, 6 months in one deployment phase, and
0.7 months in round-trip transit time to the region), the Navy car.
determine that about six nuclear carriers are needed to maintain the
presence level for that region:

6.1 carriers - 1.2 years of x 84 months + 24 months
presence 4 x (6 months - 0.7 months)

1'The right portion of the model can also be expressed as the length of the employment cycle divided
by the total deployment time spent by carriers in an operating area during the cycle, This portion
yields the number of carriers required to maintain a continuous deployment of a battle group in a
region,

"Presence level can also be described in days, To determine the number of days required, the presence
level is multiplied by 366 days, For example, a 1.2 presence level is equal to 438 days during a given
year. This means that if one carrier is in the Mediterranean Sea region continuously, the Navy could
also have a second carrier in the region for at least 73 days (0,2 presence level) of that year. The days
could also be allocated so that two carriers could be in the region for 219 days and none for the rest of
the year,
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The requirements for nuclear carriers will vary between regions due to
two factors in the model: the level of presence and the round-trip transit
time, The other factors in the model are constant, since they are
determined by the employment cycle and PERSTEMPO goals.
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Information on the Capabilities of Current
Surface Combatant and Attack Submarine
Classes

Current surface combatant and attack submailne classes have significant
capabilities in the strike, antiair, anttsurface, and antisubmarlne warfare
areas. Tables VII,1 and VU,2 provide some of the major capabilities of
cruisers, destroyers, and frigates and nuclear attack submarines in the
force or planned as of the end of fiscal year 1992, respectively, Specific
capabilities of individual ships or groups of ships in a class may vary,

Table Vl.11: Selected Capabllltles Comparisons of Surface Combatant Classes
Warfare area

Initial Strike Antlair Antleurface
operational Major Number of

capability Embarked combat vertical launching Number of missiles
cIas date airoraft system system calls Tomahawk Standard Harpoon

Cruiser
Leahy (CG.16) 1962 None NTU 0 0 80 8
Belknap (CG-26) 1984 1 SH-2F NTU 0 0 60 8
Ticonderoga (CG-47) 1983 2 SH..0B AEGIS 122 -o- 0-122 mix----.- 8

Long Beach (CGN-9) 1981 None Other 0 8 120 8
Balnbridge (CGN-25) 1962 None Other 0 0 80 8
Truxton (CGN-38) 1967 1 SH.2F Other 0 0 54 8
California (OGN-36) 1974 None NTU 0 0 80 8
Virginia (CGN-38) 1976 None NTU 0 8 60 8
Destroyer
Spruarnco (DD-963) 1975 2 SH-60B NSSMS 61 0-61 0 8

Charles F. Adams 1960 None Other 0 0 34 6
(DDG-2)

Farragut (DDG-37) 1960 None Other 0 0 40 8
Arleigh Burke (DDG-51) 1991 Planned AEGIS 90 4----0-90 mix-. 8
Kidd (DDG.993) 1981 1 SH.2F NTU 0 0 52 8
Frigate
Knox (FF-1052) 1969 1 SH-2F NSSMS 0 0 0 8
Oliver Hazard Perry 1977 2 SH-60B Other 0 0 36 4
(FFG-7)

Note: NTU, Now Threat Upgrade; NSSMS, NATO Seasparrow Surface Missile System, Not all
ships In the Belknap (CG-26) cruiser class are equipped with the New Threat Upgrade, Also,
specific ocpabillties of ships In each class, Including other weapons and combat systems, will
vary because of modifications and upgrades.

Source: Our analysis of multiple source data,
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Table VII.2: Selected Capabilities Comparisons of Nuclear Attack Submarine Classes
Warfare aroe

Strike Antleurface Antisubmarineinitial
operational Number of vertical Number of missiles Number of

Class capability date launching system cells Tomahawk Harpoon Torpedoes
Sturgeon (SSN-637) 1967 0 s 0-25 mix
Los Angeles (SSN-6881) 1988 12 12.37 o- 0.25 mix ,
Seawolf(SSN-21) 1996 0 - 0-57 mix

Note: On the SSN.6881 attack submarines, every Tomahawk missile carried as a torpedo stow will
replace a Harpoon cruise missile or torpedo, Also, specific capabilities of submarines in each
class, Including other weapons and combat systems, will vary because of modifications and
upgrades,

Source: Our analysis of multiple source data.
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Comments From the Department of Defense

Note! GAO comments
supplementlng those In the
report text appear at the
end of this appendix.

enPoVhVapndx OFFICE OF THE UNDER SECRETARY OF DEFENSE
WASHINGTON, DC 2030i.o000

ACQulhITlON 3 AUG 1992

Mr. Frank C. Conahan
Assiotant Comptroller General,

National Security and
Znternational Affairs Division

U.S. General Accounting Office
Washington, D.C. 20548

Dear Hr. Conahan:

This is the Department of Defense (DOD) response to the
General Acoounting Office (GAO) draft report "WAVY CARRIER
BATTLI GROUPSt The Struoture and Affordability of the Future
Fores," dated June 25, 1992 (GAO Code 394368), OD Came 9117.
The Department concurs with some of the findings presented but
only partially concurs or non-concurs with others, In addition,
the Department non-concurs with the suggestion to the Congress,

The Department's primary concerns about the draft report
fall into four general themes. First, the use of annual
amortised costs to represent potential savings from alternative
battle group structures is potentially misleading. Such a
methodology dons not reflect the fact that many of theme costs
are "sunk" and cannot be "saved" in the near term, and that
actual expenditures typically occur in "peaks and valleys" rather
than averdges.

Second, options for reduced carrier levels, with prtoence
missions performed by alternative naval task forces, are
presented without an adequate discussion of the risks associated
with those options. Zn partioular, surface action groupsdeployed overseas without aircraft carrier., while a useful
complement to carrier battle group deployments, have potentially
serious limitations. That is particularly significant in cases
where organic air capability would be needed on the scene
quickly, as presence missions transition rapidly to crisis
response and potential combat. In addition, the GAO
representation of the ability to "surge" carriers in a crisis and
sumtain their operations overseas is overly optimistic.

Third, the Department emphasimes that the Base Force of 12deployable carrier battle groups, plus one training carrier, is
asued to meet the minimum needs for peacetime presence, crisis
response, and warfighting capability to support the now
regionally oriented national defense strategy.

Fourth, delaying the FY 1993 advance procurement funds for
the nuclear-powered aircraft carrier scheduled for authorimation
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in FY 1995 (CVfl-76) would have a serious impact on produeors of
nuclear aomponente, whioh is a key element of the industrial
base..

Detailed DoD comments on the GAO findings are provided inthe enclosure. The Department appreoiates the opportunity to
comment on the draft report.

Sincerely,

W '-John 0, Christiereotor, Acquisition Policy
and Program Integration

Pnale1ture
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GAO DARhIT 33103! - DATED guysI as$ lots
(GAO CODE 304366) OND CAIN 93.17

"NAVY C&AZZIR BATTLE GRO0PS5I TEE ATRUC!033 AND
"YIORDADZLZTY 01 TIN FUTURE F0103"

DI1AITMINT alp P3131113 CONIO(UMI

* * *01

0 liUM.A e efnm5~~u ass vresea The
G1AXONr~epor ted tlhge lgush A1dm struat ,on Ian to restructure
the Military calls for (1) reducing the number of active
duty aircraft carriers from the FY 1390: level of l5g-to
12 aircraft carriers by PY 1996 and (2) maintaining that
level through the end of the decade. The GAO expl.ained
that the high cost of acquiring and operating carrier
battle groups may require additinal reductions of the
carriers and their associated battle groups, and an'
examination of other farce options o accomplish future
security objectives.

The GAO reported that significantripolitical and military
chang e@ in the former oViet Union have diminished
greatly the threat to U.N. national survival, which had
provided the rationale for U.S. force requirements,
planning, and expenditures. The CAo concluded that,
t*ds?, there is little likelihood of a massive, short-
warning attack by the new Commonwealth ofZndependent
statu againat the U.S. and its allies, or the prospect
of a glaobal war in the foreseeable future. The GAO
oboerved that, in August 1990, resident Bush announced a
new defense strategy--which shifts the focus of defense
planning away from the threat of global war to a variety
of threats in major regions of consequence to U.S.
intere:st--partioularlyEurope, SouthwestiAsia, and
East isi. The GAO reported that, according to the DOD,
threats are likely (1) to involve more than one nation,
(2) to be unconventional in character, and (3) possibly
to develop suddenly and unpredictably (e.g., the Iraq
invasion of Kuwaity into smaller-sea ae regional crises.
The GAO noted that such threats are becoming more
dangerous because of tha proliferation of advanced
weaponry among ain increasing number of countries--
including chemical biological, and nuclear capabilities.
The GOk explained t'hat the President's strategy focuses
on the followingi

Enclosure
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strategic nuclear deterrence and strategic
defensel

overseas presence;

- crisis responsel and

- reconstitution to establish the basis for
future force requirements and employments.

Now on pp. 14.18. (pp. 16-17/GAO Draft Report)

•nL.Ie,_lnnul t Concur. The GAO analysis of the now
military strategy is essentially correct. However, it
must be emphasised that the four pillars upon which thestrategy is built--strwategic nuclear deterrence and
strategAo defense1 forward prdeanoe; crisis response; and
force roonstitut Ion--are all interrelated. The stratepy
is based upon the concept that the U.S. military supports
overall U.S. national security policy on many different
levels, and does not achieve to usefulness only when
major hostilities threaten. In its disc ssion of the
requirements for naval forces, the CAO implies that the
imperatives of forward presence, crisis-response
missions, and warfighting requirements are unrelated. in
fact, U.S. forces have often transitioned from routine
presence in forward areas to crisis response to combat
and back again--often with very little warning or time to
prepere. That is an important factor in evaluating the
types of forces most appropriate to carry out forward
presence missions.

0 ZZUflItd zII aMa Lat of Same Poras an Zuu$rs rgoa a
1truature. The GAO reported that, in its FY 1992 budget,

the Administration proposed a plan, called bass Force,
to implement the President's new defense strategy.
The GAO explained that the base force is considered
the minimum force structure required to address future
regional contingencies against various potential threats.
The GAO observed that Naval battle forces assiqned to
the Atlantic and Pacific Forces, particularly carrier
battle groups, figure prominently in implementinq the
Administration plan for peacetime presence and crisis
response. The GAO noted that those forces would also
become important elements of the Contingency force
during escalating crises. The GAO concluded that,
although the planned Naval battle forces are smaller
in sitm, their roles and employment appear to have
changed little from Cold War requirements.

The GAO concluded that, as a result of growing Federal
debts, rising interest payments on the national debt,
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and other domestic spending priorities, significant
additional outs in Defense spending--beyond those
envisioned in the Base Force proposal--are likely to be
required over the next several years, The GAO pointed
out that, in the late 1900a, the Navy budgets exceeded
$100 billion each years but the Defense program shows
the Navy budget will be $66 billion by PY 1997.Now on pp, 15-18 (pp. 17-21/GAO Draft Report)

fla•LhJasnnns Partially concur, The GAO notes that tho
roles and employment of U.S. naval foroes in the new U.S.
defense strategy "appear to have changed little from Cold
War requirements." That is a misperception. in
particular, the roles of U.S. noavl forces in the new
defense strategy have changed substantially in the post-
Cold War era and their employment is being adjusted au
well,

Not only has the mise of U.N. naval forces been reduced
to reflect a changing international environment attendant
with the fall of the Berlin Wall in November 1919 and the
subsequent dissolution of the Soviet Union and Warsaw
Pact, but the focus of the Naval service has changed to
reflect the new realities. The emphasis is no longer on
the Cold War Maritime Strategy and all that it entailed,
Instead. today's Naval Service ,*mphasixes operations in
littoral aream of the world, directly influencing events
ashore, deterring and containing crises, and protecting
.,0. property and citiuens overseas,

The operational context of the Naval service has
changed as well. Throughout much of the Cold War,
noav forces operated on the seaward "flanks" of
large, forward-deployed U.I. ground armies and air
forces deterring the Soviet threat, It so happened
that some areas to which the Navy deployed, such as
the Mediterranean sea, also were adjacent to other
regions of instability threatening U.8. interests
beyond the U.S.-Soviet context. Consequently, the
Navy's forward-deployed battle groups performed two
major rolest supporting the North Atlantic Treaty
Organisation and Japan in the face of a Soviet
threat, and being able to respond to "lesser"
contingencies in their forward operating areas,

Now however the challenges to U.S. foreign and aeourity
policies no ionger emanate from a well-armed ,aggressive
Soviet Union. Instead, future threats are likely to
spring from states, subnational groups, or combinations
of the two that aspire to dominate areas or disrupt
interests of importance to the United States. The
absence of a Soviet threat does not mean that the United
states will rot have to concern itself with

3
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"unsophisticated" we pone and systemal those, too,
warrant continued rel ±nce on advanced systems and
tactics. The Challenges of open-ocean operations now
shift to the chall.nges of littoral theaters, shallow
water, mine warfare, and the land-water interface. The
current and future threats that the United States will
face also have access to technologically advanced,
sophisticated, and lethal weaponry,

The Navy's employment and deployment patterns are no
longes fashioned by commitments driven by a Soviet
threat. Likewise, the areas of potential hostilities are
no longer located in areas where the United States
mainteins deployments of large ground and air forces. In
many oases, this means that U,.N naval forces will play a
major role in securing access to an area for other
forces, as opposed to operating on the "flanks" of a
well-developed theater. Additionally, the ongoing
reduction of overseas bases for U.S. ground and air
forces increases the relevance of maritime forces. The
empioyment of US. naval forces is changing in other ways
to reflect the now defense strategy, ac noted in the
draft report (and summarised below in Finding 2).

Se comnunt 1. With regard to the treatment of future budgets it is
unclear how the OAO arrived at an estimate of $68 billion
(PY 1990 dollars) for the FY 1997 Navy budget. The
Department of the Navy budget, which includes the Marine
Corps, is currently projected at $71 billion (P¥ 1990
dollars), while the NaVy budget alone will be
approximtely $64 billion.

a PDINd LI cost of an Airaraft Carrier r
The GAO reported that an aircraft carrier battle group,
including associated logistics support ships, costs
almost 01,5 billion each year to acquire, operate,
and support. The GAO noted that operating and support
costs accounted for about 60 percent (about $900 million)
of the battle group annual expenses, while annualised
acquisition costs accounted for the other 40 percent
(about $600 million). The GAO also observed that about
35 percent (over $300 million) of the battle group annual
operatiny and support costs were for the Military
personnel siined to Command, operate, maintain, and
support the ships and aircraft in the group, The GAO
projected that a notional carrier battle group in FY 2000
will cost about $1.6 billion--an increase of about
10 percent.

The GAO further reported that, in PY 1990, the Navy
had a mix of different carrier air wings--but, by
PY 1996, the Navy plans to have only one type, the Power
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Projection, The GAO found that the carrier air wing is
the most expensive element of the cost of a carrier,
accounting for about 40 percent ($017 million) of the
total annualized FY 1990 cast. The GAO noted that the
annualized cost of the Power Projection air wing is
about $608 million each. The GAO reported that, when
the carrier air wing fores stabilises in PY 1996, with
eleven active Power Projection air wings, the force will
have a total annuali ed costs of about $6.7 billion--
$3.8 billion for annualined acquisition of aircraft
and $2.9 billion for operations and support, The GAO
observed that the cost of acquiring future carrier air
wings is expected to be about $6 billion in annualized

Nowon pp, 18.21, acquisition costs for aircraft. (pp. 22-25/GAO
Draft Report)

ac Partially ooncur. The GAO cost analysis
is based on the use of elnnual amortized acquisition
costs. Although the method has some utility for showing
rough, long-tern costs of different types of forces, it
is not appropriate for evaluating near-term budget
ducisions because it do*s not reflect sunk costs or the
timing of replacement costs. The annualized method has
been shown to overstate actual yearly expenses and
potential savings by as much as 65 percent (also see
Findings H and 1). in the near term, eliminating carrier
battle groups would save only annual operating and
support costs, because once carriers join the fleet,
their procurement costs represent "sunk" costs which

cannot be "saved." There would be no savings in
replacement costs until some time in the future, when new
replacement carriers and other battle group ships were
a :a1Y needed and budgeted* That consideration iv not
appropr ately taken into account in the draft report,

Given the cited disparities and the fact that the GAO
estimate of $1.5 billion for the annual amortized
acquisition and operation and support costs of a notional
carrier battle group is the basis for all subsequent cost
comparisone in the draft report, there is reason to doubt
the ultimate usefulness of such comparisons.

The GAO annualixed methodology also fails to take into
account actual "1cash-flow" for the collective investment
streams in the Nav budget. "Peaks" and "valleys" above
and below the historical average always exist and must be
taken into account, especially when calculating then-year
or present-value (I e. FY 1990) dollars. Such
fluctuations also provide the flexibility to move funds
among different investment accounts and stay within
overall budget ceilings and obligational authority. For
example the 1910s represented a period of relatively
high investment in new ships and aircraft. During the
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draw down from 15 to 12 carrier battle groups now under
way, investment in now systems can bo lower than the
"annualized average," as indicated by the relatively low
levels of investment in the current Future Years Defense
Program. Thus, during the current period, elements of
the GAO annualised cost estimates are not available for
"savings" even if the carrier force were to be reduced
still further in sizo from the planned level of 12
carriers.

On a broader level, the Navy acquires ships, aircraft,
submarines and infrastructure to maintain a broad range
of naval capabilities. Those a&sots, some of which
become--for a time--part of carrier battle groups, are
also used in other naval task forces. They can range in
sise from a single ship engaged in drug surveillanca, to
multi-unit maritime action groups. So cost estimates for
"notional" battle groups must be viewed in that context.

a riNDING DI LLower Carier LeVelm Will Reduce Irepenoa

ProVided mY aSttle rousem. The GAO reported that a force
of 15 carriers can maintain a continuous presence of a
carrier in each of the major regions--the Mediterranean
sea, western Pacific Ocean, and Indian Ocean/Arabian
Sea. The GAO noted that the planned VY 1995 level of
12 aircraft carriers will still be able to provide a
significant overseas presence by carrier battle groups,
but at lower levels than in the past. The GAO explalned,
however, that at force levels below 15 carriers , It
becomes increasingly difficult to maintain a continuous
carrier presence in more than two regions. The GAO
observed that, at the planned level of 12, the Navy
can provide 76 to 90 percent overall regional presence--
depending on the distribution of the carriers among
the regions. The GAO further observed that, even at a
level of six carriers, overall carrier presence in the

Nowon pp, 23-26, regions noted remains above 50 percent, (pp. 26-30/
GAO Draft Report)

fL-Raemnuut Partially concur. The Base Force of
12 carriers reflects a changed reality in both the
domestic and international environments. It is balanced
between the President's mandate to maintain naval forces
Jn three important regions of the world--the
Meacterranean, the Persian Gulf/Indian Ocean, and the
western Pacific--and the fiscal constraints that the
United States currently faces.

Twelve carriers cannot maintain a full-time presence in
all of the areas. For that reason, in August 1991 the
Joint Chiefs of Staff adopted a policy of "flexible
forward presence." The new policy means that there will

6
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be oocssional gape in carrier coverage, which is an
acceptable risk in light of the reduced threat in some
areas. The gaps are sometimes tilled by the alternative
naval task forces, such as the maritime action groups and
sea control battle groups described in GAO report. The
current exception is that a carrier will be present full
time in the Persiai, Gulf area.

The Navy carrier force has been, and continues to be,
driven by the warfighting requirements of the regional
Commanders in Chief. Naval forces have utility in
meeting the National Military Strategy requirement for
forward presence--which, in turn, allows them to respond
rapidly in a crisis. It is the combination of presence,
cr isis response, and warfighting requirements that drives
the overal. site of the carrier force. With a force of
less than 12 carriers, the Navy will be unable to meet
current requirements for flexible forward presence.

currently, the Navy keeps one of its carriers--presbntly
the USS Independenoe--forward home ported in Yokosuka,
Japan, a location that shaves thousands of miles off
distances to operating areas in the Western Pacific and
Indian Ocean. That carrier can be counted as forward
deployed, except when it is in dry-dock, which might be
less than three months out of every 20. Covering the
western Pacific thus requires a Pacific-coast carrier
less than 15 percent of the time.

o ZUXst Navy aUU aULlsemto Inarease Plest
,akizatini. The GAO reported that the Navy is beginning

to explore and implement alternatives to a smaller
carrier force, including (1) decreasing the number of
combatant escorts ansigned to a deployed battle group,
(2) coordinating and combining the deployments of carrier
battle groups and amphibious readiness groups, (3)
incorporating attack submarines into the training and
deployment of the battle group, and (4) increasing the
flexibility and coverage of deployments by dispersing the
battle group over larger areas and not rigidly
maintaining the group in a partiuollar region. The GAO
found that, in addition, the Navy is adapting its
deployment strategies to exploit the capabilities of
available joint U.S. and allied forces to augment the
dispersed naval presence.

The GAO also found that, to meet overseas commitments
with a decreasing force, the numbers of combatant and
submarine escorts assigned routinely to a battle group
are being reduced from seven or eight to four or five.
The GAO observed that the Navy introduced greater
flexibility into the number and types of ships assembled

7
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for each new battle group to better match the regional
security situation.

The GAO further found that the deployments of amphibious
readiness groups, consisting of several amphibious
warfare hips, are being coordinated and combined with
those of carrier battle groups to reduce deployment
requirements. The GAO noted that the number of
amphibious ships in the amphibious readiness group will
be reduced from five to three--as newer, more capable
ships enter the fleet. The GAO also reported that
submarines are now fully integrated into carrier battle
group deployments. The GAO observed that, under the
changed policy, submarines will train and deploy with the
battle group.

The GAO indicated that, during deployment, the carrier
battle group also can be split into smaller
configurations of ships to provide more extensive
coverage of the region. The GAO explained that two force
configurations currently being evaluated are (1) the
maritime action group end (2) the sea control battle

roup. The GAO reported that the maritime action group
a the smallest configuration, consisting of two surface

combatants and one attack submarine--with the sea control
battle group configured the same as the maritime action
group, except that it includes one or more amphibious

Nowon pp, 26-27. assault ships, such as a Wasp or larawa class ship.
(pp. 31-33/GAO Draft Report)

D janlmponsaj Concur. In response to a shrinking budget
and the reduction in the sise of the fleet as a whole,
the Navy is studying alternative ways to employ all of
its assets. That review process is not only a response
to a smaller carrier force, but also addressee overall
force flexibility to meet the needs and challenges of the
new international environment. The Navy developed
innovative organizing principals for its unitsI Maritime
Action Groups and Sea Control Battle Groups are geared to
accomplish specific missions by capitalising on their
expeditionary capabilities. For instance, in 1991, the
ability of carriers to support a small Marine Corps Air-
Ground Task Force was tested during a noncombatant
evacuation exercise. The carriers were able to support
the 400 Marines and ten assault helicopters,
simultaneously providing a defensive air umbrella and
close air support.

a ZU M Ps Airaraft Carrier Murae Oanabialtj . The
GAO reported that, during crisis or war, the Navy can
increase the number of carriers available for deployment
by accelerating maintenance and training activities

a
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during a ship inter-deployment phase. The GAO noted that
the minimum amount of time required before a carrier can
surge depends on the activity it is engaged in during
the inter-deploym ent phase. The GAO pointed out that a
result of the acceleration is that a carrier may deploy
at a slightly lees than optimum readiness level with
minor deficiencies that will not degrade the :hlp and
crew ability to meet mission requirements. The GAO
explained that another as eot df surge capability is how
quickly a ship can reach Its destination once it deploys,
which depends largely on transit speed and distance.

See comment 2, The GAO learned that, at force levels of eight or more
carriers, a significant portion of the force can be
either deployed or capable of surging to overseas areas
in relatively short periods of time. The GAO noted, for
example# that a 12-carrier force could have seven
carriers deployed or capable of deploying within 30 days.
The GAO observed that an eight-carrier force could have
seven carriers deployed or capable of deploying within
60 days. The GAO concluded that, in the event of a
crisis, a carrier force comparable to that deployed to
the Persian Gulf region during OPERATIONS DESERT SHZELD
AND DESERT STORK, could be deployed overseas relatively
quickly. The GAO further concluded that an eight carrier

Now on pp, 27-32 and pp, force could have five carriers deployable immediately and
NO p. -ea total of seven carriers deployed withil 3 months.
84-65, (pp. 33-39 and p. 73/GAO Draft Report)

---- Im : Nonconour. The GAO presents an overly
optimistic picture of carrier battle group surge
capability. The number of carriers that could be surged
at any given time would be a function of several factors,
incluging maintenance and training cycles. The GAO
appears to have calculated potential surge capability on
the basis of unrealistic assumptions, including the near-
term availability of carriers scheduled for inactivation.

Moreover, surge capability is not the only measure of
carrier combat capability. Just an important is the
ability of a carrier force to sustain oombat operations
in distant regions vital to U.S. security interests. In
the long run, a 12-carrier force permits battle groups to
rotate periodica!!y between forward operating areas and
home ports in the United States (and Japan, in the case
of the one carrier home ported overseas). The ability to
sustain overseas operations--even for short period.--is
important during a prolonged crisis, as the fighting edge
of crews and the material condition of ships and aircraft
deteriorate over time. And, as was shown during the mid-
to-late-1970s, when operating and personnel tempo
guidelines are ignored and forward deployments

0
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consistently exceed six months, personnel retention is
severely degraded.

In many circumstances, the ability to maintain carriers
on station before, during, and after hostilities can be
as important as being able to surge a large number of
carriers for a short period of time (one example is the
sustained, multi-carrier presence the United States
maintained in Far Eastern waters during the Korean War
and its aftermath). Not every international problem will
be closed out in seven months, as the 1990-1991 Gulf
crisis was.

Moreover, carriers that are theoretically available to
surge will not have completed their training--which in
turn, degrades their combat capability. To a certain
extent that was the case with UMS aohn F. Kennedy during
Operation Desert Shield. Only after she was deployed,
and had the opportunity to train in-theater, was she
actually fully prepared to go to war. Future crises may
not afford U.S. forces the luxury of a lull in which to
train. In general, carriers that surge should have
completed much of their pre-deployment training.

0 xpma l.I Alternatingaohe aatrsaIh rir
Battle Group ""Ioaet inGovdnNae arV Oversedas

Presence. The GAO concluded that the Navy can provide
overseas naval presence and crisis response by using
other naval force configurations. The GAO explained
that those configurations could be alternated with
carrier battle group deployments in providing overseas
presence or be relied on solely for providing overseas
presence and initial crisis response, and have carriers
augment these forces when necessary. The GAO observed
that both alternatives shift the reliance from groups
centered around a carrier to those centered around
major surface combatant or amphibious ships for meeting
regional security requirements. The GAO noted that,
essentially, the alternatives suggest deploying the
battle group without the carrier. The GAO concluded
that the options imply that the carrier capability may
not always be necessary to provide a credible peacetime
presence and an effective crisis response in overseas
regions. The GAO further concluded that increased
reliance on other naval forces could require fewer
overseas carrier deployments and eventually a smaller
carrier force.

The GAO Reported that the surface combatants, submarines,
and amphibious ships now entering the fleet are
significantly more capable both offensively and
defensively than those that made up the majority of the

P0
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force during the cold War. The GAO further reported that
newer and upgraded surface combatants increasingly are
capable of operating independently, with salf-defense and
offensive capabilities in almost every mission area,
including (1) anti-air, (2) anti-surface, (3) strike,
and (4) antisubmarine warfare. The GAO observed that the
most significant changes in surface combatant capability
have been the additions of the TOMAHAWK cruise missile,
the AEGIS anti-air weapon system, and the vertical launch
system. The GAO reported that, currently, the Navy has
49 surface combatants and 69 submarines equipped with
TOMAHAWK cruise missiles. The GAO noted that, by the
year 2000, 86 ships and 64 submarines wilI have Tomahawk
capability. The GAO observed that, during OPERATION
DESERT STORM, a total of 266 TOMAHAWKS were fired against
Iraq. The GAO concluded, however, that the analysis of
the success rate of the launches against the intended
targets is hampartA by the lack of complete battle damage
assessment data. The GAO reported that, according to the
Navy, the TOMAHAWK range permit; launching against
targets on over three-fourths of the world land areas.
The GAO also found that the TOMAHAWK has some operational
limitations that are being worked on and some of the
resulting upgrades will begin appearing in the fleetNowon pp, 32-40, later this year. (pp. 39-47/GAO Draft Report)

Dah LAiUnan•am Partially concur. The GAO contends that
naval task forces centered around major surface
combatants or amphibious ships can be "alternated with
carrier battle group deployments in providing overseas
presence" or can "be relied upon solely for providing
overseas presence and initial crisis response."
Meanwhile, carriers would "augment these forces when
necessary."

There is no doubt that, as the GAO states, "Ltjhe surface
combatants, submarines, and amphibious ships now entering
the fleet are significantly more capable both offensively
and defensively than t hose that made up the majority of
the force during the cold War." Task-organised units
have been employed, under specific and delimiting
circumstances, to provide overseas presence. out the GAO
did not place those capabilities in any type of
operational context, including consideration of the
potential threats to naval surface forces. Nor did the
:AO adequately address the varying degree of risk
associated with reduced numbers of carriers or
alternative battle group employment concepts and
patterns. The risk would stem from the lack of organic
air capabilities poeed by Surface Action Groups and
the longer periods of time for carriers to reach trouble
spots if numbers were reduced or overseas deployments
reduced still further.

11
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Although surface combatants, attack submarine$, and
amphibious ships are highly capable, they may not be abl
accompliuh all the tasks that U.S. forces wAI1 have to
:arry out early in a serious crisis, And carriers or
other supporting air forces deploying to "augment" such
forces may not arrive soon enough to make a difference in
many situations. The preasence mission cannot be
evaluated in isolation from crisis response and
warfighting missions, because the transition from a
presence role to a crisis response or combat role can
occur virtually instaneously. Forces assigned to the
presence mission must be evaluated with that important
consideration in mind.

Operation Desert Shield provided insight into specific
military tasks the United States may have to undertake in
future crises. Had Iraq invaded Saudi Arabia, U.I.
forces would have faced eese immediate imperativesq
including securing the sea and air lines of communication
into the theater, defending or capturing ports and
airfields through which U.S. forces and logistics could
pass, slowing down and disrupting enemy forces until the
U.S. could build up its own combat power, and blockading
an enemy's exterior lines of communication.

on August 2, 1990t eight surface combatanto (in effect, a
large surface action group roughly similar to the
maritime action group described by the GAO) of the Joint
Task Force Middla Bast were in the Persian Gulf. They
provided a useful presence, but it is clear that they
could not have successfully carried out all of the tasks
mentioned above without air support from carriers or in-
theater land-based air forces. for that reason, two
forward deployed aircraft carriers, Z~ndpendenae in the
Indian oean and INaenhover in the aediterranean leS,
were ordered to close the area within 5 days of Iraqfs
invasion of Kuwait. Aircraft from the carrae#s,
o; rating with Saudi and two squadrons of U.S. Air Force
Mhters, provided critical air defense to Saudi Arabia.
Air Force aircraft flew cover over Riyadh and the
interior of the country, while Navy aircraft protected
the lines of communicat•on and key ports in the Gulf
through which the massive coalition build-up would pass.

Moreover, the carrier air wings Included offensive
aircra•ft that could have struck strategic tArge:ts n Iraq
such as airfields, air defenses, command-and-control
facilities, and storage depots for Iraqi wep one of mass
destruction, to name a tew. Jus t as critically, those
aircraft also could have provided invaluable support to
the light U.S. forces on the ground that were ettempting
to blunt and delay the Iraqi army, while reinforoements
were rushed to the theater.

Lt

Page 1SO GOA/NSIAD-98-74 Navy Carrier Battle Groups



Appendix V111
Comments.Prom the Department of Defense

Had carriers been concentrated in their U.N. hoae waters
waiting to augment other took forces, rather than forward
deployed, the capabilities available to U.. forces in
the early daye ot the crisis would have been more
limitedo Surface ships armed with Tomahawk land-attack
cruise missiles would have been able to carry out only
some of the many critical tasks mentioned above. They
would have been well-suited to patrolling the southern
Persian Gulf and launching Tomahawk strikes against some
strategic targets. They would not have been as weLl
suited to supporting beleaguered U.N. troops on the
groundl strikLng mobile targets and formations, or
providing reconnaismance on Iraqi movements both in the
Gulf and ashore.

Additionally, even such highly capable ships would have
Laced a variety of threats. Their situation would have
become even more precarious if the ZIraqi had overrun
Saudi airfields to which Air Fores aircraft were
deploying. At that point, the united states would have
lou•the ability to maintain unbroken combat air patrols
over the Gulf -- at least until carrier, made the li-day
journey from the U.s. east oasat and the 21-day transit
from the West coast.

Beyond its ipsact on crisis response capabilities,
reducing or eliminating routine carrier deploments would
curtail many of the advantages the United tates
currently derives from exercises with the armed forces of
allies and other regional powers--an important
consideration in thil era of coalition warfare, Good
familiarity with local operating conditions and with each
other's equipment permits U.N. and allied forces to
integrate smoothly in the event that combined combat
operations ever become neoessary as was the case in the
Persian Gulf in 1001. Such familiarity is even more
important it a crieis escalates quickly, plunging U.S.
and allied forces into early combat.

Now on p, 26, The GAO report statoe (page 31) that "(t~hroughout the

See comment 3, 19802, the Navy consistently deployed an amphibious reedy
group to each of the three :jor region... N The Navy,
in act, did not routinely deploy an amphibious ready
group to the Zndian Ocean.

(See also the DoD responses to ?indings 1, D, 3, and F.

UNDNIv Sibe IuZage &AklIn acquue ad An001k~us
to- i*niiifia I RVAImaz tL&SM. The GO0 obsrved that a
surface action group is centered around a cruiser or
destroyer, consists of two or more surface combatants--

13

Page 137 GAO/NIIAD.03.74 Navy Caver Battle Groups



Appendix VII1
Comments From the Department of Defense

and may include attack submarines. The GAO noted that,
like carrier battle groups, the actual number and type
of ships assembled for each depl:ornt vwil depend on the
likely threats and available a•Sli. The GAO reported
that an amphibious reedines •group, centered around a
Tarawa- or Wasp-ala.. amphibius assault ship, includes
three or more amphibious and one or more surface
combatants equipped with the AZOGI weapon system and
TOMAHAWK capability. The GAO further observed that an
attack submarine could also be assigned to the group.

The GAO reported that, as the number of carriers is
reduced the assets fonramly assigned to the battle
group will be used to form the surface action groups,
The GAO noted that the number of surface combatants
and submarines in the force structure should, therefore,
remain the same or decrease slightly. The GAO concluded
that• if a lower presence in the three regions were
poCsible, the number of carrier battle groups or surface
action groups oould be reduced. (The GAO noted that its
analysis did not include Naval force requirements for
other world areas, such as the Caribbean Sea.)

The GAO also reported that the cost of the surface
action group is significantly less than the carrier
battle groups. The GAO ob:erved, for example, that the
annualiaed cost of an eight caers e frce level with
six surface action groups, including aircraft# would
be about $4.4 billion lees than a 12-CarLier force
level with two surface action groups ($17.219 billion

Nowon pp, 40.43. vqrsus 012,862 billion), (pp. 47-51/OAO Draft Report)

p•al]l.J•Ues Nonconcur. The GAO comparisons of
alternative naval forces address only cost differences,
without taking offectsveneus into oonsideration. That is
especially important in cases whore forces performing
premsnce missions meust tranaition virtually
instantaneously to a crisis response or combat role.

The maritime action groups and sea control battle groups
described by the GAO as potential replacemonts for
carrier battle groups are, indeed, important compoensats
of a balanced naval task foroe. They a n be organised
for specific tasks and missions under certain
circumstances. But they incorporate neither the power
projection capacity nor the deterrent value of a carrier

te group. The carrier provides presence that
includes immediate and sustainable crisis response.

Another significant shortcoming is either a complete or
relative lack of defensive air cover compared with
carrier task forces. That is critically importont in
regions where other U.S. forces are not available to

14
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ensure air .ueirt.For a maritime action group
(With no ea #aed tactical air support at all), lack of
air caability can be a problem even during peacetime
oper:T~ons, aso many aicraft acquired on radar must also
be viuamlly identified, Moreover, in the event of
hostilitiesm, even a sea control battle group with its
small complement of Harriers, will require air support.

in the Falklands War of 1052, the British, operating a
force of two small carriers--with air wings actually
larger (12-20 Seea Harriesr) than that aboard an LKlA or
LHO in a sea control battle group (10-.14 AV-65 Hlarriers)-
-found that they sutfered from esoe major shortcomings

The small msst of their air winga meant that they coumld
not maintain around-the-clock airborne fighter coverage.
Probably even more crucial was their lack of ally airborne
early warning. UkX. task forces based around an LHA/LHD
would also face those problems. Land-based aircraft may
sometimes be available for su pport, but it their cost and
the cost of their support systems are included, much of
the savings that~ the GAO ascribes to the alternative
naval concepts would evaporate.

Xt should also be noted that the GAO is incorrect in
Stating that during peace time amphibious reedy groupsroutinely include n~on or more surface combatants
equipped with the ANGIS weaponasystem and Tomahawk
"dapaility." This is not to a e that the Navy would not
inulude such assets in an &mphi bius ready group, if so
requir:dj it is simply thiat the Navy today does not

yIt ouo so B.

The GAO cost analysis, using the annua!lsed approach (as
discussed in Finding C), overstates th difference
between the cost of eight carrier battlea grougs and aim
surface action groups (412.862 billion) and t e
annualised cost of 13 carrier battle groups and two
sujLfeae action groups ($17.206 billion). The comparison
omaq?:rats p~otential savings from reducing four carrier
bate g rop in two ways. First, including two surface
Action Groups with the 12-carrier force uses a different,
more seIevtoa torus structure as a basis of
comparxissonotvhaen its used throughout the rest of the study.
Second ( as discussed in the Uco responlse to Frinding C),
the use of annualised costs overstates possible savinls
by the amount of the sunk acquisiti on costs. based on
the example below, reducingsa 12-carrier force to eight
carriersbattle groups plus sx Surface Action Groups
would s avonl $2.12 illivn--the asnnual operating and
support costs for four carriers, fiv air wings, and two
submarines.

escort Ships Submarines
13 CVBGN + a ME~ so 26
8 CV308 +G6SAGS 72 22

is
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Am indicated by the above exemple, the DOD does not agree
with the GAO cost comparisone and considers the
conclusions derived from them to be invalid.

The GAO concludes incorrectly that only seven future
active air wings can be afforded because future air wings
for a I2 carrier force will cost about 4.o percent more
than those for the same force level" in 1992 (also see
Finding J). The GAO cost analymis--using annualized
average costing to amortise aircraft (and ship)
acquisition costs over a 30-year period--overstates
actual yearly expenmes and potent al savings by as much
a: 65 percenta am shown above.

e U Zl • a•EW=a Solelu Ra Othar Naval Groum.. The
OAO indicated that the Navy could rely solely on the

mployment of naval groups, such am surface action groups
and similar non-carrier configurationsm to provide the
necessary regional naval presence and arisis response
capabilities. The OAO observed that under such an
option, aircraft carriers would remain near their Ul.
home ports in varying states of readiness to enable
rapid deployment at high speeds to a crisis area to
join on-station naval forces,

The GAO observed that, in order to maintain the
proficiency and readiness of the carrier nd, air wing
orew, the carriers would be scheduled to train and
exercise with surface action group. before each group
deploys. The GAO noted that the carriers would, however,
remain behind to continue training and exercising with
other forces. The GAO further observed that, if required
by the security situation, carriers could make selective
deployments with a battle group to overseas regions.
The GAO concluded that, with fewer overseas presence
requirements placed on carriers, lower carrier force
levels than currently planned would be possible. The
GAO reported that the number of murface action groups
neoessary would be about 14, including those assets
formally assigned to carrier battle groups. The OAO
further concluded that such an approach would support
a nearly continuous naval coverage in each of the three

ajor regions. The GAO also found that, if the Navy
were to maintain 14 surface action groups along with
either six or eight carriers, the annualimed costs of
the forces would range from about *9.6 billion to

Now on pp, 43.44. 011.3 billion, respectively. (pp. 52-53/GAO Draft
Report)

so
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RSRL~jAuaenU Monconour. The GAO formula for the total
number of groups needed to meat overseas presence
requirements (i.e., number of carriers + number of
surface motion groups a 14; Tables 2.5 and 2.6,

Nowpon pp, 41 and 43, 1 ledingly hides an overall losm of
capability, creates a false comparison of unequal battle
groups, and overstates potential savings. Th I is
because a carrier added to the alternative Surface Action
Group that the GAO describes still doom not have an
escort group or warfighting capability equal to the
original carrier battle group, in fact, eight carriers
plus 14 Surface Action Groups provides a less capable
iotal force than even the eighc-carrier ba•tl group plum
Sim surface Action Group force discussed in Finding H.

Escort Ships Submarines
12 CVYIG 72 24
a CVYOS 4 6 SAMa 72 22
a CVO + 14 sAGs 55 14

Deploying a carrier to join a four-escort, one-mubmarine
surface Action Group would not provide the same
warfighting capability as a full carrier battle group
that includes mix escorts, two submarines, and one combat
NUpport ship. Using the GAO annualixed costs in
Table 1.2, the additional ships necessary to et equal
oapability to the carrier battle group would inreAses the
cost of t•h carrier plum Surface Action Group by
$230 million, as shown belowi

Combat Support Ship $5Sa
i Submarine $70M
1 cruiser *65m
1 Destroyer 039K

Total of 4 Ships $230M

Assuming the GAO cost analysis were correct--and the )oD
does not agree with the specific approach employed--en
additional $230 million per surface motion group would be
needed to account for the missing battle group elements
(1 SON, 2 escorts, and I AOl/R).

In addition to those cost considerations, the DoD does
not agree that the concept of operations associated with
the eight sarrier plus 14 Surface Action Group approach
would be practical for the reasons already discussed in
the DoD responses to Findings D, F, o, and H.

PZNDZO J mpoartank NudAgt-Deoimions Demand an r~~
omrirLj~ql•vem-Pudiaths Hex Ncerarriert

The GAO oncluded that a number of ootly decisions
regarding force structure have to be made over the

17
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next several years. The GAO noted that the Navy, in
its FY 1993 budget, requested $632.2 million (then-year
dollars) in advance procurement funding for the next
nuclear scrrier, the ninth NZMM7I8-lass--which is
scheduled to begin construction during TY 1395. The
GAO reported that, if built, the carrier will cost
about $4.2 billion (then-year dollars).

The GAO also reported that a number of new naval aircraft
will be aoquired to replace and upgrade the aging fleet.
The GAO estimated that, with acquisition costs expected
to be much higher than current aircraft, future active
air wings for a 12-carrier force will cost about t0
percent more than those for the same force level today.
The GAO calculated that seven future active air wings for
eight carriers will cost the same as eleven active air
wings for twelve carriers today. The GAO reported that
the Navy intends to invest over $11 billion in PY 1003
for carrier battle group elements--including ships,
aircraft, and weapons, The GAO also concluded that
reducing the frequency and duration of operations and
training of carrier battle groups will not provide
significant reductions in operating and support costs.
In summary, the GAO concluded that the Navy only will
achieve substantial budget savings by reduoing the number
of carriers, carrier-basod aircraft, and escort ships.

The GAO asserted that the future slae of the carrier
force impacts decisions on (1) the procurement of a ninth
Nimits-class carrier, (a) the retirement of conventional
carriers, and (3) the procurement of new carrLer-based
aircraft. The GAO concluded that, given the cumulative
costs of those decisions, the Navy may not be able to
sustain a 12-carrier force. The GAG further concluded
that the mlse and affordability of the carrier force
necoesary to meet the national defense strategy needs
to be defined more clearly before making pending

Now on p, 49, production decisions, (pp. 54-55/GAO Draft Report)

DoD , e&2 an et Nonconcur. While the DOD agrees with the
OAO that "important budget decisions depend on future
carrier force levels," the estimated Navy budgets for
FY 1994 and future years take those critical issues into
account.

See comment 4, The GAO estimate of the cost of CVN-76 is Identical to
that presented in the CVN-68 December 31, 1991, Selected
AcqusiLtion Report. However, the figure of $11 billion
that the GAO states will be spent on battle groupelments in 7 1993 is highly uncertain, since the
definition of "battle group elements" could vary
considerably.
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The GAO estimate that future air wings could cost
60 percent more than currant air wings is driven by the
cost of the AX. That aircraft has not yet reached
Milestone I of the acquisition process and is still being
defined. And affordability--as well as capability--lu an
important consideration in the tradeoff analyses
currently under way for the program. Conoeq ently, any
estimates of its ultimate cost must be considered
preliminary and highly uncertain at this time.

The President and his civilian and military advisors have
determined that the base Force requires 12 active
carriers for today' regionally oriented strategy. Thet
determination is based upon the inputs of the regional
Coomanders-in-Chief concerninq the naval forces they need
to carry out their assigned missions.

AS noted in the DoD response to Finding C, the GAO annual
methodology also fails to take into account actual "cash-
flow" for the collective inveatment streams in the Navy
budget.

Another key factor the GAO did not consider in sufficient
detail was the life extension programs being undertaken
by the Navy for existing tactical aircraft, such as the
F-14, F/A-l8, A-6, 1-2, and ZA-611. Those programs
rovide a relatively low-cost way to maintain force

levels to fill out the 11 carrier air wings.

(Also see the DoD responses to Findings C, go and 1.)

0 ZINZB .ZU.JI -&•ha1a- tion RusatMfor aonstruajien o&Jhe
Next Nualear carrier. The :AO reported that, according
to the Navy, building another HImIts-clams nuclear
carriers lanned, will allow it to maintain a highly
capable carrier force--even as the number of carriers is
reduced to twelve, The GAO found that, more importantly,
the Navy argues that construction of the CVN-76 is
critics ato maintaining the nuclear shipbuilding bass.
The GAO concluded that the Navy argues that canceling or
delaying the carrier would (1) adversely affect a large
number of jobs and companies throughout the country and
(2) impact perticularly the nuclear construction
capability at Newport News shipbuilding and Drydook
Company--the only shipyard capable of building NImIft-
claos nuclear carriers. The GAO also concluded that
delaying construction will result in increased costs for
the next new carrier.

The GAO found, however, that at the same time the Navy is
requesting another carrier, it is removing a conventional
carrier before the end of its umeful service life. The

8I
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GAO observed that, under current force structure plans
to maintain a 1-carrier level, one other nuclear carrier
will need to be authorised and funded later in the decade
and two more through FY 2005.

Moreover, GAO identified four factors that will have an
impact upon the future sine of the carrier forces
(1) procurement of a ninth 91mits-claus carrier; (2) the
retirement of conventional carriers; (3) the refueling of
the N~m.ts-olass carriers; and (4) the procureament of now
carrier-based aircraft. The GAO noted that the Navy is
refueling its first nuclear carrier, Inte~pr Ie. This
ship is expected to reenter the fleet in 1104 and have
about 20 additional years of operating life. The GAO
stated that in VY 1998l the Navy will begin an overhaul
and refueling of HImIta, a process expected to last two
and a half years and cost about $2.3 billion (then-year
dollars). The GAO observed that the Navy is requesting
$e.s million (then-year dollars) in its fascal 1392
budlet for the advance procurement of long-laad items for
the refueling. It noted that other HImICI-claas carriers
will follow, so that at least one nuclear carrier will be
undergoing refueling in a shipyard for the next 24 years,

Now on pp.50-51, (pp. 55-=7/GAO Draft Report)

tqn neaau!! gs Partially concur. There iN a significant
industrial bass argument to be made for approving
advanced procurement for the ninth Nimit -olMos carrier
(see the Matter for Congressional Consideration, below).

After its refueling/complex overhaul, a nuclear carrierls
longevity has been increased by at least 20 years. It is
also a more modern, safer, capable ship, receiving
upgrades of its electronics, com1and-and-oontrol, damage
control and other systems.

Now on p, 51. A footnote on the bottom of pages 55 and 59 of the draft
report statest "The Navy ham recently discovered cracks

See comment , in the containment plates of the Enterprise's nuclear
reactor. This could delay completion of the overhaul by
several months and increase its cost. Befora this
problem occurred the overhaul and refueling was expected
to cost about $1.9 billion." The footnote in inaccurate.
It is apparently derived from an unpubstantisted article
that appeared in the April 20, 1912, VAI...y_2U=. No
cracks have been found in reactor vessels or reactor
containment structure in the gnterprlse.

See comment 6, It should also be noted that the GAO carrier force level
roaaction shown in Table rz.1 is incorrect, inasmuch as
t indicates future force levels greater than 12 carriers

after the turn of the century. The Navy has a well-
structured carrier replacement program that will maintain
the PY 1995 bass Force of 12 active carriers and one

P8
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training carrier. The program will see the replacement
on a one-for-one basis of older, and less capable
conventional aircraft carriers with the most modern
nuclear-propelled ships; as the now ships join the fleet,
the elder ships will be retired, thus maintaining the
Base Force of 12 carriers.

Also note that the current plan for replacement carrier
procurement anticipates two additional carriers after
CVN-76 through FY 2005, rather than the three carriers
implied by the GAO draft report.

o ZIM a o" u I oo Ne NH42 &aval hiraraft uid •anaat the
&ffardahilitv ofM O'raita. The GAO reported that, as
Defense and Navy budgets decline during the nexot decade,
naval aviation will be under intense scrutiny as large
development and procurement budgets are proposed,
particularly since billions of dollars in paft
expenditures have not resulted in lubstantIve force
structure changes or modernisation. The GAO asserted
that the cancellation of several costly Navy aircraft
development programs during the 19l00--such as (1) the
A-12 Advanced Tactical Aircraft, (2) the Navy Attack
Tactical Pighter, (3) the F-140 fighter aircraft upgrade,
(4) the Advanced Tactical Support Aircraft, (5) the
A-dI/O medium-attack aircraft upgrade, (6) the PM7A long-
range antisubmarine patrol aircraft, and (7) several P-3
submarine patrol aircraft upgradesL-have strained funding
resources and delayed introduction of newer, more capable
aircraft into the fleet.

The GAO found that the cost of replacing large quantities
of older carrier-based aircraft with similar or
modornized versions, such as the P/A-lSI/F fighter/attack
aircraft and the AX Advanced Strike Aircraft, could
impact the affordsbility or carriers or affect adversely
carriers from deploying with full complements of
aircraft. The GAO reported that each F/A-III/F is
currently estimated to cost about $49 million (FY 1990
dollars), and the Navy plans to purchase about 1,000
aircraft. The GAO observed that the total development
and acqu.sition costs for these aircraft would be about
$54 billiont not including anticipated, but not yet
defined, upgrades and modifications. The GAO also noted
that the Navy estimated the AX to cost about $14 billion
to develop through FY 2004. The GAO reported that, based
on Congressional Budget Office sstimates, procurement
unit costs for each aircraft will be at least $105
million--or $65 billion to support future carrier air
wings. The GAO noted that, in addition, the N:vy also is
planning a number of life extension program. for existing
combat and support aircraft.
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The GAO estimated that the acquisition coste of eleven
future active carrier air wings comprised of F/A-lS/P
and AX aircraft will cost about 60 percent more than a
similar force today. The GAO concluded that, if the Navy
were to sustain air wings at current funding levels, it
would only be able to afford enough air wings for an
eight-carrier force in the future. (The GAO noted that
the acquisition costs of two reserve air wings are not
included, but similarly will be more costly than those
of today.) The GAO further concluded that, unless the
Navy decrease* the number of carriers, increases funding
for carrier aviation, or develops more affordable
replacement aircraft, it will experience increasing
difficulty in the future deploying its carriers with
full complements of aircraft.

The GAO noted that the House Armed Services Committee
leadership recently proposed a restructuring of Defense
tactical aircraft acquisition priorities, because the
Pentagon plans were flawed in that "they won't give us
the planes we need when we need them and even if they
did, we wouldn't have the money to ay for them." The
GAO noted that the leadership also indicated that the
plans "...may have worked when we had lots of money
and a relentless Soviet threat to match...," butNow on pp, 52-54. "...we have neither now." (pp. 58-62/GAO Draft Report)

See comment 7, nbD Reasonsee Partially concur. The GAO correctly
reported the F/A-leE/F acquisition cost and procurement
objective, but overstated the current development and
acquisition cost estimate for the AX. In FY 1990
dollars, the curr;ent development cost estimate for the AX
is approximately $11 billion, compared to the $14 billion
cited by the GAO. Concerning the estimated F/A-lIE/F
cost, the GAO observed that acquisition cost would be
"about $54 billion, not including planned, but riot yet
defined, upgrades and modifications." These costs are
not included because there is no specific, defined
upgrade program for the Hornet E/F at this time. In
addition, all DoD affordability studies have taken into
account the requirements to outfit the two reserve wings
as well as the 11 active wings.

It should also be noted that, although the GAO made
mention that the House Armed Services Committee proposed
a restructuring of tactical aircraft acquisition
priorities, the House Appropriations Committee did not
agree and supported the Administration FY 1993 requests
and acquisition strategies.

Although future investment resources for naval aviation
modernization will be constrained, the DoD will be able
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to manage the force and maintain sufficient numbers of
aircraft to support the 12-carrier force. Among the
approaches the Department is pursuing to address that
issue are measures to extend the service life of existing
tactical aircraft.

LUMIqDN"I 0t ssuiuOesi~.•uaNe ea Vatenial
for Q •atvsamnaMRThan Feduoln or The QAO concluded
that the greatest potential for real sing cost savings is
by reducing forces rather than reducing operating tempo
because (1) the most significant operating and support
costs are fixed expenses and (2) reductions in force
mitigate long-term replacement costs and reduce
requirements for expensive undergraduate pilot training.
The GAe pointed out that an aircraft carrier (not
including the air wing) costs between $180 million and
$210 million to operate and support annually--but a
20 percent reduction in operating tempo for a force of
12 carriers reduces coats by less than $40 million
annually. The GAO further concluded that, reducing the
overall force level , lessens requirements for immediately
acquiring new carriers, such as the $4.2 billion (then-
year dollars) to construct the FY 1995 nuclear carrier,
CVH-76.

The GAO asserted that personnel, major maintenance and
modernisation, and nuclear fuel are the most significant
operating and support costs for a ship--and they are
relatively fixed costs that do not vary with changes in
operating tempo. The GAO observed that ship variable
costs include fossil fuels and other consumables, such
as training devices, which only account for about 5 to
20 percent of ship operating and support costs. The GAO
reported that a 20 percent reduction in operating tempo
for a NHmits-clasy nuclear carrier, conventional carrier,
and a surface combatant results in only marginal (i.e.
I to 3 percent) overall reductions in operating and sup-
port costs because most of these costs are fixed. The
GAO observed that for the ships in a carrier battle
group, including the carrier, costs would be reduced by
about $17 million annually, or just over $200 million
for a 13-carrier battle group force. The GAO noted,
in uontrast, a reduction of one carrier battle group
would reduce ship operating and support costs by about
$525 million (not including the costs of ship-based
aircraft).

The GAO reported that operating tempo reductions in
the 20 percent range have the potential for significantly
affecting the ability of the force to deploy, because
such a reduction results in an average of 29 underway
days each for both non-deployed and deployed forces. The
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GAO concluded that the result is a significantly reduced
amount of time for conducting fleet exerciess and other
ship operations. The GAO further concluded that for
conventional carriers, the ability to support flight
operations would be impaired greatly and training

Now on pp, 54-59, exercises would be curtailed sharply. (pp. 62-68/CAO
Draft Report)

DL a Partially concur. In general, the DoD
concurPih the characterization of ship operating and
support costs with respect to fixed and variable coats.
However, the DoD notes that there are limits to the use
of amortized acquisition ccts used by the GAO to derive
those estimates, as explained in the DOD responses to
Findings C, 0, J, and L.

While the GAO has correctly concluded that the greatest
potential for realizing cost savings is by reducing
forces rather than reducing operating tempo, the impact
to drive both deployed and non-deployed operating tempo
to 29 days per quarter has not been accurately reflected
in the GAO draft report. Hon-deployed operatin7 tempo is
already budgeted at 29 days per quarter. Reducing
deployed operating tempo to 29 days per quarter would
represent more than a 40 percent reduction in operating
tempo vice the 20 percent reduction asserted by the GAO.
In either case, however, the impact on readiness and
safety would be significant, as discussed in the DoD
response to Finding 0.

* FN Ni Airraft operating and lunpert Comte. The
GAO reported that, in contrast with ships, total aircraft
operating and support costs are more sensitive to changes
in operating tempo. The GAO found that personnel costs
account for almost 40 percent of the total operating and
support costs, and at current operating tempos, about
50 percent of aircraft operating and support costs are
fixed. The GAO explained that one reason a larger
portion of an aircraft costs are more sensitive to
changea in operating tempo is because aircraft
maintenance philosophies changed in the 1980a in a way
that relates maintenance more directly to intensity of
operations--rather than to a calendar schedule.

The GAO found that a 20 percent reduction in operating
tempo for aircraft operations results in a 10 percent
overmll reduction in operating and support costs. The
GAO noted, for example, that a 20 percen|t reduction in
operating tempo for a 12-carrier force level reduces
annual costs a total of about $275 million. The GAO
noted, in contrast, a reduction of one carrier air
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wing would reduce operating and support costs by about
$260 million. The GAO concluded, however, that operating
tempo reductions of such a magnitude could affect pilot
proftciency--particularly for perishable skills, such as
ability to perfarm night-time carrier operations--
although it is not clear to what extent overall readiness
would be diminished once an aviator becomes an

Now on p, experienced pilot. (p. 6S/GAO Draft Report)

562 164 uIA Nonconcur. Personnel costs account for
approximately 26 percent of total aix wing operating and
support costs vice the 40 percent estimated by the GAO.
Zn addition, the 0Ao estimates for total savings are
overstated. A 20 percent reduction in operating tempo
Applied across 11 active air wings would yield annual
saVings of kpproximately $1S0 million compared to the
$T75 million estimated by the GAO. The !l5O million
estimate is based an a 20 percent reductaon in Navy CW
aircraft annual Primary Mission Readiness from the
PY 1902 budget level of 85 percent, using FY 1352
President's Budget costs. That $150 million includes
only aircraft fuel, aviation depot-level repairabloe. and
organisational and intermediate maintenance Operations
and Maintenanoe Navy costs directly related to budgeted
flight hours. Engine and Airframe depot repair
requirements do not decline in direct proportion to
Primary Mission Readiness and should not be included in
Prim•ary Mission Readiness reduction savings.

C UfZ.U.JsfIteduainions in Oaeratino enona Versus
3aduakiono Llnzno . The OAO reported that evaluating
the potential for cost reductions resulting from changes
in operating tempo alone does not consider a significant
co t of fielding a fo-ce: the need to develop and
acquire replacement forces. The GAO observed that the
inactivation of one carrier battle group has the
potential of saving about $900 million annually in
operating and oupport costs. The GAO pointed out,
however, that to accomplish saving. of such magnitude
would require reductions in operating tempo of over
30 percent across a force of 12 battle groups--or over
So percent when annualized acquisition coats are
considered. The GAO concluded that operating tempo
reductions at either level would create a hollow force
with a low level of readiness and place crew safety at
Jeopardy. The GAO further concluded that, as future
acquisition costs for carrier battle groups cnntinue to
increasem oven greater reductions in operating tempo

Now on pp, 60-61. would he required, (pp, 69-70/ GAO Draft Report)

to
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Bob Sonestaa Partially concur. The GAO is correct in
aoserting that an operating tempo reduction in the rangeof 30 to 50 percent would le a to unacceptable level of
readiness and1 safety.* HoweverI it Would require a
reduction in operating tempo at the magnitude of 60 to
d0 percent to rea ~leoperating and support cost savings
of goo0 millioneannually vice a 30 percent reduction, as
asserted by the GAO.

a JIAMgOUINI4A.JfaddIS25U' The GAO concluded that,
given adeclini ng Defense budget, the changing security
environment, the increasing capability of surface
combatant and amphibioun ships, the high cost of
upgrading and replacing carrier aircraft, and the long-
term cost of maintaining the planned carrier force level,
it is essential that the Congress and the Department of
Defense reach early agreement on the size a d
affordability of the carrier forces needed to meet future
national defense requirements. The GAO noted that the
site of the force directly af fects the Navy plans to
acquire carriers# surface combatants, escort ships and,at least as importantly, the affordability af developing
and procuring a full complement of costly now fighter and
attack aircraft.

The GAO observed that, in FY 1992, the DoD is requesting
$832.2 million (then-year dollars) in advance procurement
funds for the CVN-76. The GAO concluded that approval of
that, funding request represents a signif icant commitment
by the Congrehs and the DoD to fund the remaining
$3.4 billion (then-year dollars) for the: oazrier,
re: uires retirement of a conventional carrier before the
0 of its useful life, and maintaining a 12-carrierforce.

See comment 8. h A ugss h eCnrs odto h aas

Now on pp, 65.66, 202ihntS. (p. 74/GAO Draft Report)

nap Rgn~sa~fi Nonconcur. The Dpartment of Defense
presented the Base Force, which ncludes a requirement
for 12 carrier battle groups, to the Congress more than
two years ago. The secretary of Defense and the Chairman
of the Joint Chiefs of Staff have testified repeatedly

to

Page 140 GAO/NBIAD.9344 Navy Carrer battle Groups



Appendix Vill
Comments From the Department of Defense

and extensively on the rationale for the base Force and
its relevanoe to the now U.S. defense strategy--which
reflects the end of the Cold War and is oriented toward
potential regional conflicts. To date as indicated by
passage of the PY 1992 Defense Appropriation Bill, the
Congress and the DoD are already in consonanoe with the
Base Force level of aircraft srriers. The normal
Congr•esional review of the proposed FP 1993 DoD budget
provides another opportunity to evaluate the need for the
Base Force and the specific investment programs that
eupport it.

Moreover, the Department of Defense conducts regular
reviews of its foro plans and the roles and missions of
the Military Services, The Chairman, Joint Chiefs of
staff, Roles and missions Report is due to the secretary
of Defense in November of this year. That report, which
is prepared not less than once every three years,
consideor such matters as the changing threat,
unnecessary duplications among the Services, and changes
in teahnoloyy.

Beyond the operational imperatives dealt with elsewhere
in thiL response there is a need for CVN-76 advanced
procurement in FY 1993 to support a key element of the
defense industrial bass.

Delaying PY 1993 advance procurement funds for CVI-76, as
recommended by the GAO, would have a devastating impact.
The FY 1993 advance procurement represents the first
shipset of nuclear components bought in three years (four
years in the came of the Navy's only supplir o arier
hesv equipment). The procurement represents a final
opportunity for many suppliers, mince other nuclear work
is rapidly declining. The majority of om:ponents for the
last nuclear carriers aoquired--CVN-74 and CVN-75--will
be completed by the end of FY 1994. in the submarine
program, the termination of the Seavolf submarine program
cancels all shipsets of any kind ordered since 1989--even
with the recent restoration of the 314-22, The
components for 13N-23 itself are more than 75 percent
complese and, therefore, cannot adequately support
nuolear component manufacturers in the outyears.

Forginq and other materials ordered in FY 1993 for CVN-76
will not result in shop floor work for about one year.
Slipping to PY 1994 woul.d add another year onto that,
area ing a gap of more than one year in shop-floor work.

Without CVN-75 advanced procurement in FY 1993, nuclear
suppliers will have virtually no backlog of uncompleted
orders and no new nuclear component business to sustain
then in the near term. Many suppliers would likely
search for non-nuclear commarcia markets to remain in
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business, once losto restoring them as nuolear vendors
will be difficult and expensive. Yet they are the very
mup lienr upon which the Nevy must rely to design end

U d A now design SubmarLne. Theme issue@ were
disouused in the looretery of the Ravy•s letter to
Senator Kennedy, dated 3uno 3, 1092 (a copy of which ia
attached),

Consequently, to ensure there is an adequate nuclear
in4dutrial base for future carrier and submarine
construotion, FY 1923 advanced procurement for end
PY 1325 full funding of cv-7 61 critically important.
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ODPARTMENT Of THE NAVY
epplSl Op ,wI mU6NITANV

WAAININONN BI, 189t91ese

3 June 1•02

The Honorable Edward . Kennedy
Chairman, subcommittee on Projection

recess Ind Regional Defense
committee on Armed services
United States Senate
Washington, Dc 20010

Deor Mr. Chairman$

X a writing this letter to expand upon ay testimony at your
luboommittees' hearing on May 22, 1033. 1 would like to provide
additional details conoerning the analysis the NAvy used to
support the deocuions that were made concerning CVH 76.

1 firmly believe that the airreaft carrier will remain the
cornerstone of future naval forces Who are engaged worldvide in
the coastal or littoral areas of the world, ready to deter the
rise of a hostile regional pover or to confront any unexpeoted
crisis. Carriers give our President the tools he needs to
provide eftective credible presence in a aomplex multipolar world
-- to proeoot U.S. itizaens, combat international terrorism,
contain or prevent regional crises throulh rapid response by
sustainable sea-based forces, and as a last resort establish
air superiority and project strikinq power ashore to enable the
entry of Marines and other joint expeditionary forces.

we aroe beginning the process of procurement of CV 74 nov to
give us an ordeorly replacement of older# conventional carriers,
Delivery of a new carrier requires a nine year ecqui•ition
peviod, Adequate planning and preparation now will ensure ve are
ready to replace a carrier that will retire in 2003. Without
authorisation and appropriation of long lead funding for this
ship this year, we will lose the opportunity to purchase this
ship at the most cost-effective price and we vwil also jeopardise
the unique industrial base that allows us to maintain a viable

Laer • ores. Zn ehort, we will risk losing a national
treasure.

The Navy routinely reviews the workload of each shipbuilder
based on current and projeoted programs. This review includes
consideration of how the major trades are phased within a
shipyard in support of the construction process. Phas:in of
trades is critiCal to efficient construction. Zn preparing the

TY 1933/1993 Budget, our review of Hewport News shipbuilding
(I1PM) indicated that the optimal phasing of CVH 76 would be a
start in FTY 194, That would provide for the most efficient
production with respect to the completion of CVN 75. Workload
analysis conaluded that NUN would experience a sharp dip in
workload, potentially exceeding the equivalent of 5000 men per
day in L1s than a one year period. Delay of CVN 76 by one year
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would inorease that dip by approximately 1500 additional son pe
day. NMI Vill feel the oncoomnq pause in submarine construction
most strongly beouaus they hold no contracts for SIX 21i. The
longer CVN 76 is delayed, the move pronounced the drop in
workload and the leas efficient production phasing becomes.

While virtually all shipyards arm experienoin a decline in
workload, NMII is the only shipyard capable of builling nuclear
carriers. This capability must be preserved. Nevertheless,
procurement of CVN 76 must be balanced with other requirements
within the Navy. PV L233 is the belt coptroumis between ficsal
limitations and industrial needs.

The rY 1393 advanced procurement funds for CVN 76 play a key
role in sustaining the very fragile nuclear component industrial
bans. As Admiral Damara explained at length during his testimony
to the full committee on April 1, 1992, CVH 76 in the only
nuclear component vwor currently planned between nov and
cat SZON -- all nuclear component shipsete for mubmarines
ordered sine* FY 1989 have bean otopped (the recent reacisaion
compromise restores the IN-;22 ships@ ordered in PY 1939). The
attachment summarizes this ituation.

The nuclear aircraft carrier industrial base and the nuclear
submarine industrial base are both important. The dramatic
cihane in the world order have resulted in the need for a
inai r Navy. The impact of a smaller Navy on the industrial
base has been the subject of close scrutiny. We have concluded
that CYVN 76 is vital to both maintaining our carrier force levels
and also sustaining our nuclear component base. Our plan
provides for the most economical and effioient construction,
preerve. critical skills, end provides for orderly replacement
of older, conventional carrer that will retire after the turn
of the century.

I hope this additional information is of benefit. I would
ask that this letter be made a part of the record of the hearing.
If I can be of any further assistance, please do not hesitate to
contact SOm

Sincerely, OF

11. Law: (Garrett, III
lecrutia f the Navy

Enolosure

Copy taot
The Honorable William I. Cohen
Ranking minority Member
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The following are GAo's comments on the Department of Defense's letter
dated August 3, 1992.

GAO Comments 1. We arrived at the estimate of the Navy's fiscal year 1997 budget by using
DOD'S methodology, including DOD'S deflators to express the estimate in
fiscal year 1990 equivalent dollars. However, we deflated each
appropriation account by a corresponding appropriation title deflator, DOD
used an aggregate deflator for the Navy's budget estimate,

2, We adjusted our illustration to reflect surge intervals only up to
6 months rather than to 12 months because the majority of the force would
have been surged at that point and longer periods postulate the
unlikelihood of global warfare.

3, In subsequent discussions, the Navy indicated that during the 1980s
amphibious readiness groups were regularly deployed to the
Mediterranean Sea and western Pacific Ocean regions but were onl
infrequentl deployed to the Indian Ocean/Arabian Sea region, The report
has been changed to reflect this information.

4, We have changed our report toreflect a range in the cost of carrier
battle group elements in fiscal year 1993 budget request. Our estimate now
ranges from a low of $11.5 billion (then-year dollars) for items that directly
support the battle group to a high of $151 billion (then-year dollars) for
items that directly and generally support the group.

5, The statement regarding an alleged problem with the USS Enterprise's
nuclear refueling has been deleted, According to Navy documents, the
overhaul and refueling of the carrier is over $2 billion (then-year dollars).

6. In a subsequent meeting, the Navy provided additional information on
its projected force structure plans after the turn of the century, and we
have modified the table in appendix II accordingly.

7, The cost estimate for the AX cited In our draft report was a
typographical error; the report has been changed to reflect the current
development cost estimate of about $11 billion (fiscal year 1990 dollars).

8. Subsequent to DOD's review of a draft of this report, the advance
procurement funds requested for CVN-76 were authorized and
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appropriated by the Congress and obligated by the Navy, We revised the
report to reflect this action.
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