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Executive Summary

——

Purpose -XDuring the 1980s, concerns over the threat posed by the Soviet Unlon
led the United States to acquire modernized strategic nuclear weapon
systems as its defense budget increased. Recent evénts indicate that per-
ceptions of a lesse.ed Soviet threat will icad to greater efforts in the
1990s to control the federal deficit by reducing defense spending )

>the Congrcss is consndcring the first defense budget of the l“QOS in light
of these events and is reviewing the affordability of major weapon sys-
tems. This report uses 12 strategic weapon systems to illustrate the
importance and difficulty of obtaining the long-term cost estimates t.lg.\t,
the Congress needs to assess WeapoK zstem af rordubxhty K
R l‘hxy bu,dr%, (\0‘34 Aolayy olr, St 1OV L) e, ‘uv o’
Dlade g gt iande,pg ) h‘l(.ﬁgh»l@ﬁ&mn - u‘\

In October 1981 the Presfdent mmoun"i'd a program to modernize U.S.
strategic airborne systems, land-based missiles, and submarine-launched
nuissiles, The modernization program now encompasses 12 Air Force and
Navy systems, including B-1B and B-2 borabers, Air Launched and
Advanced Cruise Missiles, Trident II submarines and missiles, and
Peacekeeper and Small intercontinental ballistie missiles.

Background

A system’s total cost to the government consists of the cost to acquire,
operate, and support the system nver its entire hife. Acquisition costs
include development, production, and directly related military construe-
tion. Operation and support costs include personnel, fuel, spare parts
replenishment, direct depot maintenance, and contractor support.

The Department of Defense (DOD) submits major weapon s, ;m acquisi-
tion cost estimates to the Congress in annually updated Selected Acqui-
sition Reports. Reports first prepared after January 1985 must include
-operation and support cost estimates,

: : The cost of acquiring 11 strategic Weapon systems and operating 10 of

Results in Brief them between fiscal years 1982 and 2020 could exceed $476 billion in
then-year dollars. (Unless noted otherwise, all years cited are fiscal
years and all figures are in then-year dollars, which reflect the effects of
inflation over time.) Small Intercontinental Ballistic'Missile total costs
and Air Launched Cruise Missile operation and support costs were
unavailable. GAO's cost projections are based on pOD's plans as of 1989.
Changes to these plans—such as pop’s April 1990 decision to reduce the
number of B-2s from 133 to 76—will affect costs.

Page 2 GAO/NSIAD-90-226 Strategic Weapons




Executlve Summary

GAOQ's Analysis

Acquiring, operating, and supporting the seven airborne systems as of
poD's 1989 plans could cost about $315 billion from 1982 to 2020, Tri-
dent I submarines and missiles could cost $122 billion to acquire and
operate, The Peacekeeper missile, if made mobile, could cost about $39
billion, About 27 percent, or about $129 billion, of the strategic systems’
total cost was appropriated for 1982 through 1990.

About $275 billion will be needed to operate and support 10 of the sys-
tems through 2020. GA0 found that pop does not routinely provide the
Congress with complete operation and support cost estimates for most
of these systems. GAO supplemented the few routinely provided esti-
mates by requesting data from the services. Congressional visibility over
the operation and support costs will decrease further once the systems
are deployed. Until pob fulfills congressional directives aimed at estab-
lishing a uniform system to routinely provide the Congress with more
complete operation and support cost estimates, congressional deci-
sionmakers will have to request estimates from the services as needed.

GAO believes that the projections in its report understate the cost of the
strategic systems as of 1989, Some DOD acquisition cost estimates have
been understated in the past, and the operations and support cost pro-
Jections assurme a very low future inflation rate.

GAO combined acquisition cost daza, primarily from Selected Acquisition
Reports, with operation and support cost projections that were based on
data from Selected Acquisition Reports or from Air Force and Navy
sources. GAO did not verify these data due to the amount of time that
would have been required.

Projected-Costs

- -

m——

The projected annual funding levels required to acquire, operate, and
support the strategic systems will peak in the early 1990s at about $18
billion, due to acquisition cost levels. (These costs are depicted in fig. 2.1
on pp. 14 and 15.) As the acquisition programs are completed and
annual acquisition costs fall, operation and support costs will increase.
By 2003 annual operation and support costs will be about $9 billion. GAo
used poD's 1.8 percent annual inflation rate to project that by 2020
annual operation and support costs will be about $11 billion,
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Execntive Summary

Limited Congressional
Visibility Over Operation
and Support Costs

Although Selected Acquisition Reports Tirst prepared after January
1985 must include operation and support cost estimates, reports for
seven of the systems were first prepared before that date and did not
include such estimates. The reports for the other systems typically con-
tained limited operation and support estimates that did not inciude all
the data needed to fully assess tofal cost, For example, the reports often
did-not identify the operation and support costs of the total number of
units to be deployed, the system’s anticipated life, or the then-year
dollar va'ne of the cost.

Once a system is deployed, its operation and support costs become less
visible to the Congress. bOD stops submitting a Selected Acquisition
Report after a system is ficlded. Morcover, bop budget and Five Year
Defense Plan documents provided to the Congress do not identify such
costs by systen.

The Congress's concern over long-term operation and support costs con-
tinues. The Scnate Committee on Appropriation’s report on the fiscal
year 1998 nubD appropriations bill requested, in-jjart, that (1) each ser-
vice be able to report 2ecurate and verifiable operation and support
costs for major Systems within 4 years and (2) operation and support
daia for at least 3 major systems per service be included in badget sub-
missions beginaing with the 1990 budget. Dob tried to comply with this
request bus did rot do so in the 1990 and 1991 budgets.

Understated Cost
Projections

GAO believes that the projections in its report understate the cost of
these systems because acquisition cost estimates have been understated
in the past and operational and support projections assume very low
future inflation rates. Earlier this year A0 reported that pop's B-2
acquisition cost estimate had.grown over 20 percent in less than 4 years,
1In 1989 GAO reported that the B<iB program had incurred $31 billion in
costs, including about $3.7 billion in costs excluded from the Salected
Acquisition Report.

GAO's operation and support cost projections are based largely on a 1.8
percent inflation'rate that bob was using for future planning when GAo
conducted its work. By historic standards this rate is low, and some ana-

ysts predict future rates of 4.3 pércent or more. After GAO completed its

work, oD informed GAo that DOD had begun using inflation rates of 3.1
to 3.4 percent for planning beyond 1994. A0 has not revised its projec-

tions but notes that the costs shown represent the lower end of the cost
range.
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Recommeéndations

Agency Comments

Executive Sanunary

GA0 Is not making recommendations in this report because the Congress
has already directed pobd to provide better cost estimates for operating
and supporting individual defense systems.

In its comments on a draft of this report, bop basically agreed with GAO's
findings, conclusions, and overall numbers in the cost projecticas. pOD's
conunents are included in appendix [ and evaluated in chapter 2.

DOD stated that a more useful analysis would have shown each pro-
gram's complete life-cyele cost in constant-year dollars. 6A0 believes
that then-year dollars are appropriate units of measurement to fllustrate
both the rise and {all of costs on a year-by-year basis and the long-term
impact of operation and support; costs. Then-year dollar figures enu-
merate the annual ¢ost of each program in the type of dollars that would
be requested from the Congress for that year,
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Chapter 1

Introduction

For the past three decades, the United States has had a strategic nuclear
Triad of alrborne systems, land-based intercontivental ballistie missiles
(ienms), and submarine-launched ballistic missiles (stsums). In October
1981 coneern over the threat posed by the Soviet Union led the Presi-
dent to announce an extensive program t6 modernize these fornes. The
strategle modernization program includes the B-1B and B-2 bombers,
B-52 bomber modifications, the KC-135R tanker aireraft, the Air
Launched Cruise Misstle (atem), the Advanced Cruise Missile (acy), the
Short Range Attack Misste (sram) I, the Peacekeeper icpy in silos and
in Rail Garrison, the Small 1co): and the Trident IT st.oM and submarine.

During much of the 19803, the stratégie modernization program coin-
cided with large increases in 11.S, defense spending. However, current
wends suggtest that defense spending may be reduced during the 1990s
beeause of pereeptions of a diminished Soviet threat.

.

A weapon system'’s total cost to the govarnment consists of the cost 1o
Sy stem COStS acqnire, operate, and support the system over its life eycle.

Acquisition Costs A system’s acquisition costs Include the cost of development; produc-
ton, wraining, support equipment, and Initial spares; military construe-
tion directly identificd with the system being acquired; and some
operation and maintenance activites, such as installing modifieations to
complete system acquisition, The Department of Defense (pop) funds
acquisition eosts from several budget appropriations, including those for
resecarch, development, test, and evaluation; procurement; military con-
struction; and operation and maintenance.

nob provides acquisiticn cost estimates of major systems to the Congress
in Selected Acquisitior Reports (SAks).' It prepares Saks for major
defense acquisition programs.’ Each SRk summarizes acquisition cost by
year and appropriaticn.*

' Aninga) SARs are for the quanter ending Pecember 31, DOD prepires quarterly SARs If program
0BLS ‘um%sg by 6 percent or snore or If milestones clange by § monthis or more from those in the
m\w“ »] &

“DOD defines a major defense acquisition program as a progrn (1) that has been so designated by
the Sxeretary of Defense or (2) whose cost In 1950 dollars will exceed $200 million b research, devel-
opment, 1est, and evaluation funds, or excend 31 bllllon ir procuremient funds,

‘We have Issued reports on the SARs, Including Weapon Acquisition; Improving DOR Weapon System
Joquisition Reporting (GAQ/NSIAD-00-20, Nov. 14, 1939).
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Operation and Support
Costs

Objectives, Scope, and
Methodology
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According to bob, 65 to (5 percent of a system’s constant-year dollar
life-cycie costs are for its operation, Operation and support (0&S) costs
are those associated with a system's operation and maintenance,
including directly and jndirectly attributable costs. The Seeretary of
Defense’s Cost Analysls Improvement Group has identified the fol-
lowing 0%5 cost clements:

pay and allowances for officers, enlisted personnel, and civilians
assigned o operational or deployable units;

0%S consumables, including encrgy:and materials needed for operation
angd maintenance, and ammunition used in tradning;

direet depot maintenance costs for maintaining or modifying systems at
D% and contractor facilities or by depot teams;

sustaining investment, such as replenishment spaxes, software support,
and replacing support equipment;

Interim contractor support and other contract-level support;

other direct costs, such as updating publications, recurring engineering
or technleal serviees, and leasing and maintaining support equipment or
materials: and

indireet 0&S costs, such as base operating support, medical personnel,
and personnel acquisition and training,

LoD funds 0&S costs from various appropriations, including procurement,
military personiel, and operation and maintenance.

The AirForce and the Navy prepare an 02S cost estimate for the
Defense Acquisition Board’s consideration before a system enters full-
scale development or production, pOD must include 0aS estimates in SARS
that were first submitted after January 1985 for programs that were in
or had cumpleted full-scale development.

To assist the Congress in assessing the affordability of major weapon
systems in light of recent global events, this report pses the strategic
systems to illustrate the imporamee of and difficulty inobtaining long-
terma cost estimates. -

We selected the 12 weapon systems based on statements by the Presi-
dent and the Secretary of Defense from 1982-through 1549, We chose
1982 as our initial year because the strategic: odernization progiram
was announced at the beginning of fiscal year 1982, We selected 2020 as

Paye$ GAO/NSIAD-90-226 Strutegic Weapons
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our concluding year alter we were told that the oldest strategic sys-
tems—~—the modified B-62s and KC-135s—could be operational at Jeast
until that year.

We did not prepare independent cost estimates because of the amount of
thme that wouid have been required. Instead, we compiled and projected
pob, Air Foree, and Navy estimates of the cost (o acquire, operate, and
support these systems. These estimates are generally based on bop plans
and schedules as of 1939, Changes to these plans—such as the Secretary
of Defense’s April 1980 declsion to reduce2hie number of B-2s to he
aequired from 133 40 76--will aftect these systems' cost.

— ™ p

Most of eur acquisition cost data was obtained from the most recent Saks
available ot the tme of our work-—the fiseal year 1989 annual and
quarterly Sans.' Complete acquisition costs for the Small 1ICDM were not
available beeause peb had not determined the number or basing mode of
Small 1cnus.

The 0&s cost projections for airborne systems are based primarily on

estimates in Saks or requested from the Air Foree Cost Center.* These

estimates were generally limited to the cost of operating @ typical air-

craftunit in several specifie years or on an average ann - ost basls,

' We requested the data needed to adjust thesé estimates it long-term

’ projeciions of 0S costs, Alr Force officials were unable  rovide AlcM

, and Small 1cuM 028 cost estimates, The Chief of Naval Operations’ Stra-
. tegic Submarine Division and the Navy's Strategic Systems Programs

estimated Trident I 0&S costs at our request.

‘We did not validate the cost estimates that we obtained. We supple-
mented thenvby reviewing documenis and meeting with officials from
the Office of the Secretary of Defense, the Departments of the Air Force
and the Navy, the Air Force Systems Command's Ballistic Systems Divi-
sfon, and the Navy's Strategic Systems Programs. Unless otherwise
noted, costs are expressed in then-year dollars, which reflect the effect
of inflation over time. We used pob inflation guidance to inflate esti-
mates as needed. On the basis of pob guidance at the time of our work,

"These SARS nccompanied the proposed 1000 defense budget. We used the fiscal year 1090
Fwﬁ;&g SAR beeause the fiseal year 1089 SAR did siot reflect major program changes announced
n carly 1989,

“The Alr Force Cost Center, a part of the Office of the Alr Foree Dep ity Comptroller for Cost and
Economics, estimates future aircraft O&S costs and coliccts historic O&S data.
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our estiniates assume a 1.8 percent inflation rate beyond 1994, Refer-
ences to vears are for fiscal years unless otherwise noted.

For those systeins being modified, we included the costs of acquiring
modifications and for operating and supporting the modified systems.
We did not include the cost of acquiring, operating, and supporting the
systems before modification.

. We conducted our work from January to December 1989 in accordance
- . with generally accepted government auditing standards. o provided
et written comiments on a draft of this report. DOD's comments appear in
’ appendix ] and are evaluated in chapter 2,

- -
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Chapfer 2

Costs of the Strategic Mcdernization Program'’s
Weapon Systems

Program Costs

The.cost of acquiring, operating, and supporting the strategic weapon
systems, as of 1989, could exceed $476 billion from 1982 to 2020,
assuming low Tuture inflation, Although the strategic systems’ long-term
04s costs collectively surpass their acquisition costs, bob docs not rou-
tinely provide the Congress with complete 0&S cost estimates for these
systems,

Our review of DOD, Air Force, and Navy cost estim=tes indicated that the
cost of acquiring 11 strategic systems and operating 10 of them between
1982 and 2020 could exceed $476 billion. About 27 percent—about $129
billion—of this amount was appropriated or planned for 1982 through
1990. The $476 billion total does not include Small 1ICBM costs or ALCM
0&S costs. Small 1c8M acquisition would cost about $7.3 billion from 1984
10 1994, and 300 Small icpums could cost about $24 billion in 1988 dollars
to acquire and operate for 20 years.

Acquiring, operating, and supporting airborne systems accounted for
two-thirds of the $476 billion total, although the April 1990 reduction in
the B-2 program could lower these costs by more than $30 billion, The
Navy's 21 Trident II submarines, equipped with D-5 Stihws, account for
about 25 percent of the $476 billion total,

Figure 2.1 (see pp. 14 and 16) shows how the acquisition and 0&S costs
of the strategic systems would be distributed by year. Figure 2.2 (see
pp. 106 and 17) depicts how the total annual cost would be allocated
among the three legs of the Triad. Figure 2.3 (see p. 18) depicts the
annual distribution of the cost of acquiring these systems, which
exceeds $200 billion. Figure 2.4 (sce pp. 20 and 21) shows 0&S costs,
which could total over $275 billion, or about 58 percent of the total cost.
C tincreases after 2003 are due primarily to inflation.
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Figure 2.1: Projectad Total Costs of Strategic Systems by Type of Cost
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Coats of the Strategic Modernjzeation
Progroam's Weapon Syatems

2001

2002 2003

2004 2005 2006 2007 2000 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 201§ 2020

Note- B-2 acquisition costs belore 3989 (totaling $17 3 bullion), elfects of B-2 program changes
announced in Apal 1990, ALCM O4S costs, and Small ICBM cosls are nol included.
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Figure 2,2; Projected Total Coals of Stratagic Systems by Type ol System
20 ThaaYear Dolvs in Olons
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Chapter2 '
Costa of the Stmtegle Modermlatlon
Progoun's Weapon Systeins

2001

Bda Gt

2007 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Note: B-2 acquisition costs before 1989 (totaling $17.3 bitlion), effects of B-2 program changes
announced in Aptil 1990, ALCM O8S costs, and Small ICBM costs are not included.
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Figure 2.3: Projected Acquisition Costs of Sirategic Systems
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announced in April 1990, and Small ICBM costs are no! included.
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Program's Weapon Systems
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Figure 2.4: Projectad O&S Costs of Strategic Systeins

20 TheaYear Dctiars in Dons

"

16

1%

12

10

142 1983 184 1508
Fiscal Yours

19C

a7

1998 1948

1990

1991 1992 1993 1994

L—_:l Akbotna Systems
[:] Soa-Based Sysiems

I worcBased Systoms

Page 20

P

1985 1996 1997 1998 1899 2000

GAO/NSIAD-90-226 Strategic Weapons




Chapter2
Conts of the Stentegle Modernlaation
Program's Weapon Syatems

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Nole ALCM and SmallICB! costs ate not inciuded
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Limited Congressional

Visibility Over O&S

Costs

Chapter2
Coats of the Stmtegle Modernlzation
Progoum's Weapon Systems

We found that pob does not routinely provide the Congress with com-
pleteilong-term 0sS cost estimates for most of the strategle systems.

The Cougress has indicated concern over long-term 0&s costs by
directing:22p to include a complete analysis of life-cyele costs In cach
new Sak submitted initially after January 1985. However, the Saks for
the B-1B, modified B-52, KC-135R, Trident IT submarine and misstle, and
Peacckeeper 16BM were first submitted before January 1985 and do net
include life-cyele or 085 cost estimates.

SaRs for more recent systems—sueh as the B-2, skax 11, a0\, and Rail
Garrison—usually include Kmited 083 estimates that do not contain all
of the Information needed to fully assess life-cycle 0&s costs. 085 esti-
mates are usually stated In terms of average annual 085 costs per wing
or squadron in base-year dollars.” The Saks often do not identify the
number of wings or squadrons to be deployed, the anticipated life of the
system or the span of years covered by the average annual eost esti-
mate, the degree of system maturity assumed in computing the average
annual cost estimate, the cost of operating and supporting the system
before it is fully operational and mature, and guidance for converting
base-year dollar 0&s estimates into eurrent- or future-year dollars.

An individual system's 0&S costs become less visible to the Congress
after the system is ficlded. pop does not update a 8ar once the system
has been deployed. bop budget documents and the Five Year Defense
Plar routinely provided to the Congress do not identify the total ogs
costs of specific systems.

The Senate Committee on Appropriations his asked pob to provide
system-specific 0&S cost estimates in budget submissions, The Com-
mittee's report on the 1988 pob appropriations bill requested, in part,
that (1) cach service be able to report accurate and verifiable 0&S costs
for major systems within 4 years and (2) oss data for at least 3 major
systems per service be included in the 1990 and subsequent budgets, pop
attempted to comply with this direccion but did not do so in the 1990
and 1991 budgets.

“The Stmall ICBM SAR also does not include O&S data, apparently beeause its operational sonfigura.
tion has yet to be determined.,

“For example, the B-2 SAR's O&S estimate is in 1081 dollars.
‘For example, the Five Year Defense Plan does not break out depot-level maintenance costs by

system. The Alr Force operation and maintenance budget Justification stated that severn} arens of
support costs cannot be tracked by weapon system.
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Chapter2
Costs of the Strntegle Modemnlzation
Program’s Weapon Syafems

Understated Cost
Projections

W—

The Alr Foree and Navy sourees that we used to supplement the fow
routinely provided oks cost estimates do not fully compensate for the
lack of readily usable and available life-eyele ¢ast estimates. For
example, the Alr Force Cost Center's databases and models can estimate
the future variable 0ss costs of typical units of deployed aireraft, such
as the B<562, B-1B, and KC-136R. However, its 08S cost models do not
estimate costs for strategic missiles or unfielded afreraft. Other Air
Foree sourees were unable to provide us sith complete missile 08s data.
Although the Navy updated its February 1987 D-5 0&8 estimate and esti-
mated Trident Il submarine o4 costs, these estimates were prepared at
our request and were made available only after numerous discussions
with Navy officials over several weeks,

We believe that the actual cost of these systems will exceed this report's
projections for the following reasons.

Low Inflation Rate

The 0gs cost- projections prepared for this report use a projected 1.8 per-
cent inflation rate for 1994 and beyond thaut pob had been using at the
time of our work. Historieally, this rate is very low. During the last 26
years the Air Foree's operation and maintenance and aireraft procure-
ment budget accounts have experienced annual inflation rates that
exceeded 1.8 percent. During the 1980s inflation in the operation and
maintenance and aireraft account fluctuated from 2.7 to 5.4 percent.

The 1.8 percent rate is also Jow compared with other projections of
future inflation rates, such as the Congressional Budget Office's 4.3
inflation rate for 1994. Annual 4.3 percent inflation rates through 2020
wotld increase projected B-1B 0&S costs from about $27 billion to over
$35 billion and KC-135R 045 costs from about $60 billion to about $80
biilion. In its comments, DOD noted that it has begun using 3.1 to 3.4 per-
cent inflation rates for planning beyond 1994,

Potentially Low
Acquisition Cost Estimates

The zequisition cost estimates may understate the actual cost of devel-
oping and deploying these systems in the quantities that were planned
in 1989, Earlier this year we found that the B-2 acquisition cost estimate
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had grown over 20 pereent in less than 4 years.: In 1989 we reported-
that the B-1B program had ineurred about $31-billien in costs—about
$3.7 billion more than shown in the SaR—and that the Air Force planned
to epend an additional S669 milliot in enhaneements. According to the
AirForee, the B-1B sar’s cost schedules did not reflect the nse of over
5570 million from expired appropriations. (Bxpived appropriations
irncludc surplus authority, merged surplus autherity, and “M" account
unds.}

Other Factors

A, SR AR

Conclusions

Other factors may also tend to understate the eost prajections. For
example, Air Foree Cost Center officials told us that their varinble ogs
cost estimates for the B-52, B-1B, and KC-136R do not include software
support, Interim contractor support, or most Indivect 0&s costs. The 8aR
o&s estimates that we reviewed are stated in terms of gverage annual
costs and, to the extent that they assame mature levels of operation,
may understate oss costs before system maturity is achieved. SaR acqui-
sition funding schedules do not include nuelear costs or post-acquisition
enhancement costs.

At the beginning of the past decade, concern over the threat posed by
the Soviet Unton resulted in signifieant increases to the U.S. defense
budget and in the strategic modernization program. However, recent
cvents in the Soviet Union and Eastern Europe suggest that pereeptions
of a diminished Soviet threat will lead to greater efforts in this decade to
control the federal deficit through reduced defense spending,

The Congress is ce.sldering the first defense budget of the 1990s in light
of these events ank is assessing the affordability of major defense sys-
tems, However, congressional eoncerns regarding the affordability of
strategic systems can be fully resolved only with complete and accurate
estimates of cach system’'s life-cycle 08S costs. Such estimates will not be
readily available until poo fulfills congressional directives aimed at
establishing a uniform system for routinely providing the Congress with

‘Suatepic Bombers. B2 Program Status and Current Issues (GAQ/NSIAD-20-120, Feb. 22, 1090).

’sgzmegic Bombers: B-1B Cost und Performance Remain Uncertain (GAQ/NSIAD-89-65, Feb. 3,
1080

~According to DOD's instructions, SARS report ntielear armament and propulsion costs as separute,
nonadditive items.
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more complete oes cost estimates, Unti! then, congressional dect
stonmakers will have to reguest sueh estimates from the servlcesona
case-by-case -basis.

In itz comments on a draft of this report, bob basically agreed . ath the
report's findings and conclusions. It also agreed with the overadl nuim-
bers used Inour projections of each system’s long-tern: costas: Howaver,
it commented that our analysis would have been move ugefutifwe had
shown cach program’s complete Jife-cycle costs in constant-year deilavs
beeause (1) use of then<year dellars would tend to eXaggerae0ss costs
and (2) comparisons of programs using aggregated then-yeap dollars can
Le misleading beeause they obscure the effects of infiation incombiaa-
tion with the high and low points of cach program’s fundingprofile.

We believe that then-year dollars are appropriats taits of measurement
for our analysis because almost all of the cost prejectionsare depicted
graphically on a year-by-year basis to Hlastrate both the rige and full of
costs over time and the long-term inpaef of 0848 vosts, Then-year dollar
figures are well-suited for this pis pose hecause they enumerate cach
vear's cosis in the type of dollacs Lt would be réquested for that year.
Our use of pob’s 1.8 percert infialion yate for 1994 and beyond should
mitigate the impact of inflatlon wheneyny we aggregaie then-year dollar
estimates. - :

DOD also commented that in the past it was not required to routinely
report complete ogs cost data for specific systems.
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Data nssembled from $ans and Alr Farce officluls indicated that the
B-1B, B-2, modificd B-562, KC-130R, sitam 11, ALCM, and ACM may cost
about $315 billion to acquire, nperate, and support from 1982to 2020.¢
Of this amount, 61 percent Is for 0&S costs. Figure 3.1 shows the acquisi-
tion and oss costs of six airborne systems.

Figure 3.1: Costs of Six Alrhorne
Systems

B-1B Bomber

Then-Year Doitsrs In Blitlona
120

110

8238583838 °%8

-
(-]

Note VWo were unabie to ohlain ALCM O3S costs

The cost of acquiring, supporting, and operating the baseline configura-
tion B 1B from 1982 through 2020 could exceed $54 billion, according to
Air Force cost estimates.

IChanges m the B-2 program announced after we completed our work could reduce this amount by
over $30 billion.
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Background

The B-1B is a four-engine bomber with variable sweep wings. The Air
Force plans to replace the B-52 as a penetrating bomber with the B-1B,
which will eventually be used as a cruise misstle carrier after the B-2
has been deployed. Figure 3.2 shows a B-1B.

Figure 3.2; The B-1B Bomber

- ~

Source: DOD

The President announced in 1981 that the B-1E would be deployed. It
first flew in October 1984, achiceved initial operational capability in Sep-
tember 1986, and completed production in 1988, The B-1B has had
numerous problems,? and poD's Operational Testing and Evaluation
Director does not consider it to be fully capable. The Air Force informed
us that system maturity is planned for 1094.

“These problems are described in our February 1989 B-1B report and in Strat{.:gjc Bombers: Logistics
Dacisions Impede B-18 Readiness and Supportability (GAO/NSIAD-89-129, May 19, 1889).
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Acquisition Costs

Aceording to the funding summary in the 1989 sar, acquiring the B-1B
will cost about $27.4 billion, including about $27.2 biltion for 1982 and
beyond The estimate included 100 baseline B-1Bst equipped to carry
gravity bombs, ALcMs, and the original Skay; and a G-year extension of
the acquisition program to correct defensive avionics system defects and
obtain deferred support equipment.

In February 1989 we reported that the Alr Foree had incurred costs of
about 531 billion for 100 B-1Bs, including $2.7 billion for non-bascline
ftems excluded from the sak. The Air Force plans to spend an additional
$669 miilion to enhanee the B-1B with the sraM 1T and two satellite sys-
tems. Another $365.8 million for construction was excludad frum the
SAR’s overall estimate.

O&S Costs

The Air Foree Cost Center provided us with estimates or 0&S costs for a
typical unit of 16 B-1Bs from 1989 through 1997. These cstimates axe
shown in table 3.1.

Table 3.1; Estimated O&S Cosisofa
5-18 Unit

|
Then-year dollars in millions

Operation and Military
Fiscal year Procurement maintenance compensation Total
1989 sead 15 sA15  stala
1990 ’ 606 413 T 424 1443
1991 - a1 27 435 109.3
w2 441 M8 1124
993 29 454 156 1149
9 us 66 467 117.8
1995 ) 418 AT8 1206
9w %4 491 490 1234
1997 25.8 503 50.1 126.2

Noto Totals may not add due lo rounding

JAccording to the SAR, the $27.4 billion sum equals about $20.3 billion fn 1981 dollars. The SAR also
states that the cost is over $20.8 billion in 1981 dollars. The Alr Foree informed us that the discrep-
ancy was due to the use of expired appropriations, For more inforination, see our report, Strategic
Bombers: B-18 Program’s Use of Expired Appropriations (GA/NSIAD-89-269, Sept. &, 1989).

Crashes have reduced the B-1B ficet to 97.
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We also obtained o&s data for 1986 through 1988 from the Air Foreé
Cost. Center, We used these dataand guldance from Alr Foree and pop
officials to project 0&s costs for the entire B-1B flcet from 1986 to 2020
at $27.4 billion. Figure 3.3 combiries the 8AR's acquisition cost estimate
with the 0&S cost projection,
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Figure 3.3; Estimated Baseline B-B Costs From 1982 o 2020
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Acquiring 133 B-2 bombers and operating four wings of B-2s through
2029 could cost over $L14 billion.s pob’s April 1990 deciston to acquire
only 76 B-2s and operate two wings could reduce this amount by over
$30 billion,

Background

The B-2, depicted in figure 3.4, first flew in 1989. According to 1o, the
B-2 has been designed to penetrate Soviet air defenses at both high and
low altitudes by using special shaping, radar absorbing materials, and
other technologies to reduce its detectability. It will be able to carry up
to 25 tons of payload, including 16 to 20 sraMm Ils.

Figure 3.4: The B-2 Bomber

— B e Y L L e PR B . .- e -
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o
¢
}

e W

Soutce: DOD

BAL the time of our work, many aspects of the B-2 program were designated special access required.
We restricted our work to data that was not designated special access required.
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Acquisition Costs

In 19506 pob estimated that the B-2 would cost $58.2.billion to acquire.
By mid-1989 the estimated coat of 133 B-25 had gro va to $70.2 billion
due to an Incomplete alrcraft design at the start of i wafacturing,
underestimated material costs, and production schedule extensions, The
1989 estimate assumed that (1) the Congress would approve at least
$7.5 hilion annually for four eonsecutive years, (2) $6.2 billion would be
saved through cost saving initiatives and multiyear procurcment, and
(3 the schedule would be met, despite less progress than planned in
improving the manufacturing process.?

After we completed our work, bob raised its estimate for 133 B-2s to
$75.4 billion before announcing in April 1990 that it would acquire no
more than 75 B-2s for an esthnated cost of $61.1 billiox. It did not
release the annugl allocation of this cost.

O&S Costs

The Alr Forge estimated the average annual 08S cost, in 1981 dollars, of
a wing of 30 B-2s. According to po, the estimate incinded direct costs of
supporting primary persennel and operations; indirect ¢osts of base
operating support personnel; and depot costs of overhauls, component
part repairs, modification installation, and software support.

We inflated this estimate and multiplied the result to ¢aleulate the
average annual cost of four B-2 wings. ‘Te approximate 08s costs during
deployment, we prorated the estimate by the data in the then-current
delivery schedule, although this approach would not capture any above
average 0&S costs that might result from a lack of system maturity.

We projeated the 0&s cost of four B-2 wings through 2020 at $44.1 bil-
lion, The annual allocation of DOD's 1989 acquisition ecost estimate for
133 B-2s and our 0&S projection for 4 B-2 wings are depicted in

figure 3.5. In April 1990 pop announced that it would operate two B-2
wings. Based on our 0&S cost projection for four wings, two wings could
cost about $22 billion through 2020.

“These issues are discussed In our Febiruary 1090 B-2 report.
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£: Cast of Acqulring 122 R.2a and Onerating 4 B-2 Wings Through 2020
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SAR and Alr Force data indicated that aequiring, operating, and sup-

_ e ARDA - I maoan RECE N LIV
%ﬁr{%?ﬁ@.!gg& 0502 fram 1082 15 2020 could oost £57.3 hillion,

Background

The Air Force acquired almost 300 B-562G and B-521 bombers from 1958
to 1962, These alreraft continue to make up the buik of the U.S, stra-
tegie bomber forve. Figure 3.6 shows a B-62 bomber that has been modi-
fied to carry ALCMS,

Figure 3.6; The Modified 8-52 Bombaer

<

-

e < - O I - B e e SRV T

Source: DOD

The B-62's strategiz role Is shifting from penetrating Soviet airspace to

carrying long-range cruise missiles. To allow the bomber to carry ALcys
and to improve its avionics, the Air Force began the B-62 Cruise Missile
Integration and Offensive Avionics System program in 1977, Air Force

officials informed us that 264 B-52s had been fitted with the Offensive
Avionics System by the end of 1987. Of thesc aircraft, 195 will be inte-

grated with aALcys by the end of 1990.
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When we conducted our work, Alr Force officials stated the B-52G and
B-62H were not scheduled for retirement and thatthese aireratt could
remain inservice Into the 2020s. The Alr Force plans to reduce its B-62G
force.

Acquisition Costa

The final san for the B-52 medification program identified acquisition
costs of sbout $2.3 billion, including about $1.2 billien for 1952 and
beyond.

0&S Costs

KC-135R Tanker

The Air Foree Cost Center provided us with estimated annual 0&S costs
for a typieal unit of 14 B-62Gs and a typleal unit of 19 B-521is for 1990
through 1997, It also provided historical 0&Ss cost data? With assistance
from Alr Force and pob staff, we adjusted and inflated these estimates
to project about $56.5 billion in 0&S costs for modificd B-525 through
2020.

noD and Alr Foree data indicated that the KG-135R will cost about $72.6
billion to acquire, operate, and support from 1982 to 2020,

Background

The Air Force is acquiring KC-138R tankers by modifying existing
KC-136 tankers with more fuel-efficient engines, strengthened landing
gears, and other improvements, It initiated full-seale production in 1931
and began operating the first KC-136R squadron in June 1985. The Air
Force informed us that 482 Air Force KC-135s will be converted by the
end of 1998, From 1998 to 2002, 164 Alr National Guard and Air Force
Reserve KC-135Es will be converted. Figure 3.7 shows a KC-136R.

TThe historical data included modified and unmodified B-62s. We adjusted annual costs to reflect the
modification program’s pace.
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Figure 3.7: The XC-1358 Tanker

Sauree DOD

The 1989 KC-13GR sar estimated that acquiring 637 HXC-136Rs* will cost
almost $12.6 billion. The Air Foree's KC-135R program monitor subse-
quently provided us with an adjusted arawal surumary that reflected
the President's April 1989 revised budget and projected post-1481
acquisition costs at about $12.3 biilion,

Acquisition Costs

$0ne KC-135 erashed during 1989 after the SAR wus released,
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Q&S Costs

We obtained the Alr Force Cost Center's estimates for operating and

supperting a unit of 13 Air Force KC-135Rs from 1989 Lo 1997, These

estimates ave shown in table 3.2,

Table 3.2: Estimated O&S Costs of 8

KC-135R Unit

Then-year dollats in milions

F:scalyear N
1“89
190
T T
1952
1**'33
194 L
1695
1996
1997

Pracuroment

Opemtlon and Milltary
malntenarlca compensatlon _ Total
Ts88 T sw22 5258
86 2h 308
v e e
R -
- D~ T -
A I T
- I
C183 10360
7 144 368

Nale Telals may 0ot add cud 1o rounding

At our request, the Cost Center estimated the 0&S costs of Air National
Guard and Reserve KC-135R units.” We adjusted and prorated the Cost
Center estimates with other Air Force data and inflated the results to
project KC-135R ogs costs ¢f $60.4 billion from 1982 to 2020. Figure 3.8
combines this projection with the acquisition cost estimate,

Mhe Cost Center ussumed that future Alr National Guard and Reserve KG-135R operations will
resgjable current KG-135 operations,
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Figure 3,8: Estimated KC-135R Costs From 1982 to 2020
3 Then-Year Dotlars in Dikons

1982 1983 1984 1985 1986 1547 1980 1989 199C 1991 1992 1983 1694 1995 1996 1997 1998 1999 2000
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‘ Alr Foree cost estimateg "<jcate that sraM I acquisition and 0&s could
SRAM II cost about 4.1 billion through 2020,

Background The supersonie, air-to-surfacs SRaM I1, shown in figure 3.9, will replace
‘ the aging SkaM-A and be carried by the B<1B and B3-2, According to pop,
the siast 11 will be abie to penetrate advanced defenses to strike
defended, hardened, and relocatable targets,

Flgure 3.9: The SRAM ||

Source: AirForce

Over 1,600 sraM Iis will be built and 1,226 will be deployed in 10 squad-
rons. At the time of our work, the first launch was planned for Sep-
tember 1990. Initial and full operational capability are scheduled for
April 1993 and October 1998, respeccively. The 1990 sar indicated that
the first flight is now scheduled for April 1991 and first deliveries are
planned for 1994. According to the Air Force, the sraM II's service life is
26 years. Steady-state operations will begin in 2001.
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Acquisition Costs

According to thosar, the sray 1T will cost over $2,3 billion to acquire,
including development associated with B-1B integration,

0&S Costs

The sraM IT 5aR included an average annual steady-state 08S cost esti-
mate for Snam IIs on o unit of B-1Bs. It does not reflect the cost of

skaM 115 on B-2s. According to the Sar, the estimate ineludes personnel,
including base-level personnel support; 0&s consumables; direct depot
maintenance, including staff and materials for component repair,
nuclear test instrumentation kit repairs, surveillance testing, and depot
supply; sustaining investment, including replenishment spares, support
cquipment maintenance, and software support; other direct costs,
inchiding follow-on test and evaluation flights and transportation; and
indirect costs, such as personnel acquisition and training.

The SAR did not specify the number of B-1B or R-2 units that will carry
the SRaM 1L At our request, Alr Foree officials provided estimates of
total SiaM 11-0&S eastsArom 1993 to 2067, We inflated these sctimates
from 1983 dollars to then-year dollars and inflated the 2007 estimate
through 2020. Figure 3.10 combines the $1.7 billion 0&s cost projection
with the acquisition estimate,
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Figure 3,10; Estimated SRAM Il Costs From 1934 lo 2020
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‘fhe final ALCM SAR indicates that the ALCM cost almost $2 billien to
acquire during and after 1932, 0&S costs were unavatlable,

Background

bob describes the aLeM—shown in figure &.11~as a subsonie, nuclear
afr-to-surface missile with a range of about 1,350 nautical miles. Up to
20 atcums can be carried by a B-62. The B-1B sar indieates that the B-1B
will also be able to carry 20 ALCMS.

Flgure 3.11: The ALCM

Source: DOD
poD initiated the ALCM program in 1974. The first squadron of ALcM-

equipped B-562s began operating in December 1982, Qver 1,700 ALCMs
were produced. Full operational capability is scheduled for 1990.
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Acquisition Costs

The final ALCM SAR, completed in Decomber 1985, estimated AtgM acqmn-
sitton cost at about S4.1 billien. About $2 billion was appropriated for
1982 and beyond, as shown in figure 3.12,

Figure 3,12: ALCM Acquisition Costs
From 1982 to 1989

U
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O&S Costs
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Air Force officials were unable to provide us with complete and current
ALCM O&S cost estimates.

Data in the 8AR indicates that acquiring, operating, and supporting the
AcM through 2020 may cost about $9.6 billion,

Background

e A o it

According to the December 1989 sAR, the AcM will require operational
integration with the B-52 and B-1B. Figure 3.13 shows a B-562 carrying
ACMS,
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Figure 3,13: ACMs on a B-52

Souize DOD

The first AcM flight occurred in July 1985. In July 1986 pob decided to
begin initial low-rate production. Although serious flight test problems
have hampered the ACM's progress,™ the Air Force plans to achieve ini-
tial operational capability in March 1991 and to finish procuring over
1,400 acys in 1995,

Acquisition Costs

According to the sar, the AcM will cost about $6.7 billion to acquire. The
estimate included aireraft integration costs but excludes $979.9 million
in nuclear costs.

0&S Costs

According to the SAR, during steady-state operations an ACM-equipped
bomber wing will incur average annual ACM 0&s costs of abouit $14.3 mil-
lion in 1983 dollars, including direct personnel costs; depot maintenance
staff-hours, interim contractor support, and surveillance of the AcCM;

A5 of December 1088, more than onc-half of the test flights had erashed. In January 1989, BOD's
Operational Test and Evaluation Director reported that the ACM had “...failed to demenstrate accept-
able performance in several areas that will severely affect its operational effectiveness and suita-
bility If not corrected.”
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indirect personncl costs at operacing facilities; and transportation, mate-
rial management, and system management and contractor sustaining
support. The estimate Is equivalent to $18.3 billion in 1990 dollars.

The sAR did not specify the number of wings to be equipped with the
N Acx. Alr Force offieials informed us that four bomber wings will carry
ACMS.

Because the SAR does not specify full operational capability or system
maturity dates, we assumed that full operational capability would oceur
at the end of nequisition. To approximate 0&S cost during deployment,
we prorated the average annual cost estimate by the SAR's production
data. After inflating the results, w2 projected 0&S costs from 1990 to
2020 at $2.9 billion, Figure 3,14 depicts the acquisition cost estimate and
0sS projection.
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Figute 3.14; Estimated ACM Costs From 1982 to 2020
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Intercontinental Ballistic Missiles

Tt strategie modernization program includes the Peacekeeper, Rall
Garrison, and Small ic8M programs. Current estimates indicate that the
Peacekeeper and Rail Garrisen programs will cost about $39 billien from
1932 to 2020. Small teBM costs are unknown, pending declsions on its
configuration, force structure, and basing,

Peacekeeper and Rail
Garrison

The 1990 Peacekeeper and Rail Garrison $aks reflected program changes
announced in April 1989, Data in these sars and a past 0&s estimate
suggest that the revised Peacekeeper program could cost $26.7 billion to
acquire and $12.3 billion for o&s through 2020,

Background

Full-scale development of the 4-stage, 10-warhead Peacekeeper began in
September 1979. It achieved initial operational eapability in 1986 and
{ull operational capability in 1988. The Air Force has 50 Peacckeepers
now hased in silos. 2o plans to move these missiles to the maobile Rail
Garrison Dasing system, which is scheduled to achieve initial operational
capability? in 1992 and full operational cupability in 1994, Figure 4.1
depicts a Peacekeeper Rall Garrison train,

Figure 4.1 Peacekeeper iCBHs in Rail
Garrison

“This capability Is defined as one train on alert with two missiles and one train for training.
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Before 1985 the Afr Foree:had planned to base 100 Peacckeepers in silos
but in 1986 the Congress limited the number of silo-based Peacekespers
to 50. bon then planned o retain 50 Peacekeepars in silos and deploy
another 50 in Rail Garrison, However, in Avril 1989 the Secretary of
Defense announced that the 50 silo-based Peacekeepers would be
redeployed onto Rail Garrison. The Congress later Himited the number of
deployed Peacckeepers to 6.

Acquisition Costs

The 1990 Peacekeeper sak estimated that 173 Peacekeepers and the silo
basing system will cost $19.6 billion to acquire. The 1990 Rail Garrison
SAR estimated that the mobile basing system will cost over $7.1 billion to
acquire.

0&S Costs

In 1987 the Peacekeeper program office estimated the average annual
045 cost of 50 silo-based Peacekeepers at about $170.8 million in 1982
dollars. The 1990 Rail Garrison saR projected the average annual steady-
state o&s cost of 50 Peacekeepers in Rail Garrison at $214.1 million in
1982 dollars.” We inflated and combined the estimates and found that
the oas cost of deploying 50 Peacekeepers through 2020 could be about
$12.3 billion, Figure 4.2 depicts the acquisition and 08S cost estimates.

“The Rail Garrison SAR O&S estimate was Sased on 50 operational missiles. It assumed 25 operational
and 2 training trains at 2 Minuteman and 6 non-Minuteman bases and 66 operational test and evalua-
tion flights, It included personnel and depot maintenance costs,
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Figurs 4,2; Pencekeeper Costs From 1983 to 2020
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Small ICBM At the time of our review, the Alr Force could not provide us with esti-
mates of the Small icoM program's acquisition and 0&s costs because of
uncertainties concerning missile quantities, basing characteristics, and
other factors.

Background The Small teny, shown in figure 4.3, is a three-stage, solid propellant
1c8M. The President approved Small icm development in April 1983 to
place Soviet hard targets at risk while allowing more flexible and
survivable basing than stlo-based 1cbus. Fall-scale development began in
December 1980,

Figure 4.3: Tha Small ICBM S e
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In its 1989 budget request, bod recommended that, the Small 1cBM pro-
gram be terminated beeause of cost. The 1989 sak reflected pob's inten-
tion to terminate the program by September 1989, In April 1989 poo
opted to continue the program and provide funds for 1989 through
1994, Initial operational capability is planned for 1997 but full opera-
tional capability has yet to be scheduled.

Program Cost At the time of our review, bep had not estimated total Small ieny pro-
gram costs because it had not determined the total number of Small
1envs and warheads to be produced or the missile’s basing mode.
Accordingly, the saRrs did not include acquisition costs beyond 1994,
Acquisition costs from 1984 to 1994 were estimated at about $7.3
billion.

The Small icBM program office has estimated the total cost of various
Small iepm foree structures and basing configurations. In December 1988
it estimated that 300 Small 1esys, with one or two warheads each, that
are based on hard mobile launchers at Minuteman sites and in random
movement would cost $17.8 billion in 1988 dollars to acquire and $6.1
billion in 1988 dollars for oS over 20 years. It also estimated that 2560
Small iepms, with two warheads each, that are based in silos would

cost about $12 billion in 1988 dollars to acquire and $5.3 billion in 1988
dollars for ogs over 20 years,
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The Mavy estimated that the total life-eyele cost of acquiring, operating,
und supporting 8§99 Trident Il D-5 $1BMs and 21 Trident I submarines
will be $141 billion between 1978 and 2032, Of this amount, the Navy
cstimated that $121.8 billion will be needed between 1982 and 2020, oss
costs account for $70.1 billion from 1982 to 2020, or almost 63 percent.
Acquisition and 0&s costs for the ‘Frident 1T systems are shown in

figure 6.1.

Figure 5,1: Trident I§ SLBM and
Submarine Costs From 1982 to 2020

B0 YherrYaarOolisrs In Mitlons

] .

Trident Il Systems

[ ] oss

The Trident II program consists of developing and deploying the

Trident II D-6 sLBM, building one Trident Il submarine per year, backfit-
ting eight Trident I submarines with the D-5, and building and modifying
facilities at two Trident bases.!

'For more information, see Navy Strategic Forces. Trident 11 Proceeding Toward Deployment (GAQ/
NSIAD-89-40, Nov. 21, 1988).
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Trident II D-5 Weapon
System

The D-b strategic weapon system consists of the D-5 sLoy and related
navigation, launcher, fire control, guidance, and test instrumeniation
subsystems. It is a follow-on to the Trident [ C-4 weapon system and
includes che larger three-stage, cight-warhead D-5 LM and improved
systems for stellar guidance, shipboard Inertial navigation accuracy, fire
control, and launch,

The Navy expects that the D-§'s size, aceuracy, and payload will allow it
to attack the entire range of Soviet targets. Full-scale development
began in October 1983. Initial operational capability is scheduled for
March 1990. The sar indicated that 899 D-5s will be acquired. Figure 5.2
shows a D-b SLBM being Jaunched.

Figure 5.2: The Trdent Il D-5 SLBM

. - —— -
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Trident II Submarine According to the Navy, Trident II submarines will operate at higher

speeds than previous nuclear-powered ballistic missile submarines. Each
will carry 24 D-b SLBMs, According to the 1889 sar, the Navy plans to
acquire 13 Trident Il submarines at a shipbuilding rate of one per year

through 1994, The U.S.S. Tennessee, shown in figure 5.3, is the first Tri-
dent 1l submarine,

Rt o

Figure 5.3: The Trident Il Submarine

RS

Source: DOD

The Navy has eight Trident I submarines equipped with the C-4 SLBM.
Beginning in 1993, the Navy will backfit one Trident I submarine per
year with the D-b system. The 8 backfitted submarines and the 13 new

Trident II submarines will result in a total Trident Il fieet of 21
submarines.
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Program Costs

The Navy expects each Trident I submarine to have an operating life of
30 years with overhauls eccurring avound 12 and 17 years after
delivery. It plans to have two base facilities for Trident I support. One
facility, at Kings Bay, Georgix, will accommadate the fivst 10 Trident I
submarices, beginning in fiseal 1990. Early in the 1990s, the Navy plans
to begin deploying Trident 11 submarines from a second fackity in
Bangor, Washington, where the Trident I submarines are now based.

The Navy estimates that the Trident Il program will cost about $121.8
billion to acquire, operate, and support between 1982 and 2020,

Figure 6.4 deplets the acquisition and 0&S ¢osts of the Trident IT subma-
rine and missile through 2020,
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Flgure 5.4: Estimated Trident Il Costs From 1982 to 2020
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Acquisition Costs

According to the 1989 saks, the acquisition cost of the D-6 weapon
system and the Trident I submarine after 1981 will be $356.3 and $16.4
billion, respectively. These amounts include (1) research and develop-
ment of the D-5 weapon system and Trident If submarine, (2) procure-
ment of 899 niissiles, (3) construction of 13 Trident I submarines, and
(1) military construction to support Trident If operations. These costs do
not include the cost of acquiring the Trident I submarines or the Depart-
ment of Energy’s nuclear costs.

0&S Costs

We asked the Navy to estimate Trident 11 08S costs, based on the pro-
grams deseribed in the 1989 saks. It estimated that the D-5 weapon
system and 21 submarines would cost $38.8 billion and $31.3 billion,
respectively, to operate and support between 1982 and 2020, These
costs included Trident I backfits, overhauls, missile industrial facility
cquipment maintenance,’ and general support.* According to the Navy,
Trident I 0&S costs will end with the retivement of the Jast submarine in
2032. At our request, the Navy did not include Trident I 08S costs.

*According to the Navy, a missile industrial facility is a government-provided facility, The govern-
ment furnishes contractors with equipment to assist in manufacturing missiles,

!According to the Navy, general support costs inclules the base infrastructure costs, such as housing,
chapels, and theaters.
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- Comments From the Departrent of Defense

CIRECTOR JF DEFENSE RESEARCH AND ENGINEERING

WASHINGTON, DG 203012010

(BEL¥Y) 21 MAY %30

Hr. Frank €. Conahan

Asziztant Conptroller Genaral

National Sacurity and Intarnal Affalxs Division
U.S. Guaneral accounting 0ffice

Wazhington, D.C. 20548

Dear Hr. CTonahan:

This 1 the Departzmaent of Defenza (DoD) responsza to thea
Ganeral Accounting Offica (CAD) draft report entitlad "STRATEGIC
HEAPONS: Long-Tera Costs Are Not Rapurtad to the Congress,“ Dited
Harch 16, 1990 {GAO Code& 192478), 0SD Case 8272.

Tha Capartrmant basically concurs with the report flndings.
Hovaver, the DoD does not cozpletely concur with the nethodology
usad to deznonstrate the relativa lifa~cycle coasts of the individual
ssdarnization programs. A zmore ugeful analysls would show each
progran's cosplete lifa-cycla cost in constant-year dollars,
claarly idantiZying: (1} the funding which has alrceady bean
obligatud through FY 1930; and (2) the cozt reraining to complate
each plannad progran and to suppoxrt it to some fixed date. The
lattar inforsaction would provide tha type of discrationary cost
data that are ganerally neecded. In addition, an important
parspective iz that procurement of all elementz is complated by
the yeaxr 2000, All costs assoclated with the decades in the next
cantury are with oparations and support. Conveying the costs in
than-year dollars, rather than constant-year dollars, tends to
exaggarata the oparations and support component.

Tha GAO corractiy stated that thae DoD does not routinely
provide the Congress with complete operations and support tost
estizates. Routina reporting requirements in the past have not
{ncluded this type of data attributable to spacific systens.

Each finding is specitically addressed in the enclosura.
The DoD appraeciatcs the opportunity to comment on the draft

report.

Sincerely,

Charles H. Herzfeld
Enclosure
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GAO DRAFT REPORT = DATED MARCH X6, 1990
(GAQ CODE 1392476} OSD CASE 827

MSTRATEGIQ WEAPONS: YONG-TERM COSTS
ARE NOT REPORTED 70 THE CONGRESHY

Ak k kK

DEPARTHYNT OF DEFSHSE COMMENTS
- FIHDXNHGH

EXNDING A: Backaround: xiipkeaic tugloarc Txingd. The GAQ obsarved
that, for tha past throe dacaday, tha United States has had a
stratogic rnuclear Trlad of sirborns systens, land-based
intercontinental ballistie nissilen, and subaarine-launched
pallistic misalles. Acvcording to the GAD, at tha kaginning of FY
1982, tha President announsnd a program to modarniza the triod,
4ha GAO roportad that iha strategic modernization program ineludes
32 Arx Forca and Navy waapnon systons and, onca ascquired, the
gystems could ba operational for decades.

The GAO indicated that tho program includes tha following systons:

thae B-1B bombdax:

tha B8-2 bomber:

thu B-52 bomber modificatlions;

tha X0-135R tankar alrcragi;

tha Alr-Launched Cruise Missila:

tha Alr-rauvnched Advanced trulse Missile;

the Adx-Launched Shoxt Hanga Attack Missile IX;
hi Pancekaeper ICBM in Minataman silos:

tha Traln-based Peacekeopat Rall Garrison system;
the Small Xntercontinantal Sallistic Missila;

thg Tridont II D-5 Submarinz-launched ballistic wmissiles;
an

- the D-5 capable Trident IXI (Ghio-class) subnmarine.

L 200 TN N N S SN BN BN B N |

Thae GAC also observed that a system's total ccst to the Governuent
is the cost of acquiring, operating, and supporting the system over
its entire life-cycla. The GX0 noted that, according to Dod
officinls, in most ¢ases, the bulk of a system's total cost would
be incurred during the cperational phasc. The GAO pointed out that
operation and gupport costs consist of the direct and indirect

~ costs of operatine and maintaining & system, including (1)
personnel, (2) fuel and other consumables, (3) spare parts, {(4)
replenishment, (5) direct dopot maintenancn, and (6) interim
contractor support.
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Nowonpp 2 89

Nowonpp 23 12

Regarding acquisition costuy, tha GAO axplained that the DoD
provides acquisition cost estinates of major systen to tha Congreas
in Selected Acquisition Reports. ‘Tha GAO noted that the DoD was
requirad to include operation and support coat gstipates in those
Salactad Acquisition Roports firat submlttaed after January 1986,
for prograns that ware in, or had comploted, full-scale
dovelonmant. (p. 2, pp. 10-12/GAO Dratt Raport)

Doh Roaponaa: Concux, The goneral propoxrtions of a systen's
lifo-cyclo cost axe typlcally attributed to Reseaxch,
Davalopment, Tast and Evaluation (10-15 percent), Procurement
(25-35 percent), and Oparations (55-65 parcent) whaen dafined in
constant-year dollara. It should ba notod, howover, that when
oparations and suppart costs ara axprassed in then-year dollars,
ovar s long period (='.zh as 38 yeoars), tha oparatlons parxcentaga
will appear aven greuter. Such is the case with tha GAO
analysis.

EXINDING D:  Acquisition And O xt_Conk
Sgrateaic Modernization Preaxam. Tha GAO found that DoD, Air
Forca, and Navy cost astimatos indicata that the strategic
modernization progran zirbnrna, sca-based, and PEACEKEEPER
woapons aystona will cost more than $475 billion to acquira,
oparata, and support from FY 1982 to FY 2020. The GAO noted that
acquisition, oparation, and support costs for alrborne systems
accounted for two-thirds of tha total. The GAO further noted
that about 25 parcent would ba naeeded for the 21 Trident
subrarines with D-5 Submarine launched ballistic missiles. The
GAO found that acquisition cost estimates for the 12 Stratagic
Modornization systems from FY 1982 to FY 2002 exceed $200
billion--with airborne systems accounting for most of the costs.
The GAO clso found that projactions and estimated costs indicate
that botween FY 1982 and FY 2020, opoeration and support costs
could total over $275 billion--or about 58 percent of all the
costs during FY 1982 to FY 2020. (p. 3, pp. 16-19/GAO Dratt
Report)

£q: Partially concur. fThae cost fiqures expressed by
the GAQ, in tha form of summary information, are compilations of
then-yecar dollars over a 38 year period. Comparison of programs
using thaesa aggregated than-year dollars can be nisleading. This
18 trua because tha effacts of inflation, combined with the
relative high and low points in a program's funding stream, ara
obscured for the decision maker. It would be more appropriate to
usa constant-year dollars for this type of analysis, particularly
for the aggregate summery infornmation.

EINDING ¢: Idmited Vigil v

The GAO reported that the DOD does not routinely provide the
Congress with complete operation and support cost estimates for
most of the 12 strategic modernization systems. According to the
GAO, the cost and budget documents routinely provided to the
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Congrass, genorally, do not contain rendily usable estimates of
tha cogt to oparata and support tha strateglc modernization
program's weapon systams during thoix life-cycles. Tho GAO ncted
that tha Congross has axpressed concarxn ovar long-torm sparatien
and stpport costs and has asked the DoD to provida tha cost
ostinates on a regular basia. Tha G2AO explained that, ln 1986,
tha Congress directed tha DoD to includa lifa-cycla costz in each
new Salectad Acquisition Roport submitted aftax January 1986.

Tho GAO found, howavexr, that savon of tha systans raviewod--
including those for the B-1B, the modified B-52, tha KC-115R, tha
Tridant IX submarina and missila, and tho PEACEKEEPER
Intercontinent 4 Ballistic Missile--wora firxst submitted befora
January 1986 .d, theraforae, did not includae lifa-cycle or
oparation anu support coast astimates. The GAO also found that
Salected Acquisition Reports for more recent systams--including
thosa for tha B-~2, tha Short Ranga Attack Missile II, the
Advanced Cruisa Missile, and the Rall Garrison--nsually included
only linited oparation and supposi aestimates, which did not
contain all of tho information nacded to fully assess lifa-cycle
oparation and support costs.

The GAO also rapovrted thst an individus) system's operation and
support costs becoma less visibla to the Congross after tha
systen s fiolded. In addition, tha GAO reported that tha Dod
does not updata a systen's Soleciad Acquizition Report once the
syston has been daopleyed, and budget documants and the Five Year
Dafense Plan routinely provided to the Congrass do not identify
the total oporatien and gupport cost of specific systenms.

The GAO reported that the Senat¥ Appropristion Comnittee has
asked the DoD to provide system-specific opoeration and support
cost astimates in budget submissions. Accoxrding to the GAO, the
Committee report on the FY 1988 Dafensea Authorization Act
directed that (1) each Sarvice ba able to report accurate and
verifiable operation and support costs for major systems within
four years and (2) operation and support data for at least three
najor systems per Service be included in budgat subnissions,
beginning with the FY 1990 budgat. The GAO found that the DoD
attempted to comply, but was unable to do so during the FY 1290
budgat cycle. The GAO concluded that congrasesional concsrns
ragarding the affordabllity of strategic pudernization systenms
can be fully resolved only with the devolopment of complete and
accurate estimataes of cach systems‘'s life-cycle operatien and
support costs. The GAO also concluded that such estimates will
not be readily available until the DoD can fulfill congressional
directives aimed at establishing a uniform system for routinely
providing the Congress with nore complete operation and support
Now on pp. 34, 22, 24. cost estimates. (p. 3, pp. 20-22/GAO Draft Report)

DoD Responga: Concur. The GAO correctly stated that the Dob
does not routinaty provide the Congress with complete operation
and support cost estimates for most of the 12 strategic
nodexrnization systems. It should be recognized, however, that
routine reporting requirements in the past have not included this
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type of operation and ‘support data attributable to specific
systonms.

EINDING D: Cost Eatinates
« Tha GAD reportad that, for a

variaty of reasons, the actual costs of tha strategic
rodornization program weapon systens will probably exceed the
projected $475.5 billion cost. According to tha GAO, ona of the
reasons is that Inflation rates are probably too low. Tha GAO
explained that it used the 1.8 percent inflation rate tha DoD
projocted for FY 1994 and beyond. The GAO pointed out, howaver,
that the 1.8 porcent is very low by historical standards. In
support of that position, the GAO pointed out that Alrxcratt
Procurenment budget accounts have always exceéeded 1.8 percent and
actual inflation in the Aixr Force operation and maintenanca
account fluctuated fxom 2.7 to 5.4 percant durxing the 1980s. The
GAO algo pointed out that the FY 1954 inflation rate used by the
Congrossional Budget Office for 1994, was 4.3 percent.

Tha GAO also observed that acquisition cost estimates moy
understate the actual cost of daveloping and deploying the
systens. Thoe GAO referenced its February 1989 report on the B~1B
(OSD Casa 7747), which found that the Alr Ferca had incurred
about $31 billicn in costs--about 53.6 billion more than depicted
in the Selected Avquisition Report--and that the Alxr Force
planned to spond an additional $669 million in B-1B enhancenents.
The GAO also pointed out that tha FY 1989 Selected Acquisition
Report cost schedules did not reflect the use of ovar $750
nillion from expired appropriations. The GAO ohserved that
raviews of the more costly B-Z program have shown that DoD
acquisition cost estimates assumed that (1) the Congress will
approve multi-year procurement and at least $7.5 billlion in
funding for four successive years, (2) cost saving initiatives
will succeed, and (3) the schedule will be met, although the
program has made less progress than planned in key manufacturing
arcas. The GAO observed that, due to these optimistic
assunptions, the B-2 acquisition will probably cost more than the
$70.2 billion DoD estimate incorporated in the report. The GAO
further reported that other factors, such as software support,
intorim contractor support, or most indirect operation and
support costs, are not included in cost estimstes for the B-52,
the B-1B, and the KC=-135R, which would also understate cost
projections. The GAO also noted that the estimates do not
include the cost of nuclear warheads or post-acquisition
anhancerents. The GAO concluded that, because of the cited
reasons, the cost estimates for the strategic wodernization

Now on pp. 4, 23-24. progrg?s are probably understated. {p. 3, pp. 22-24/GAO Draft
Repor

¢ Concur, It should be recognized that inflation
rates used by the Dob for planning out-year program cest are
established in conjunction with the Office of Management and
Budget. Since December 1989, the DoD has been using rates
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Nowonpp 2,24

batwaen 3.1 parcent and 3.4 percent for planning boyond FY 1994.
Ihig iz another exazmple of why constant yaear dollars ghould bo
ugsed.

EXMDING E: Xmpach Of Recont Wordd Eventa. The GAO xapoxted
that, at tha beginning of the past decada, concorn ovar tha
threat posed by tha Soviat Union resulted in significant
increases to tha U.S. daXensa budget and in tha strategic
nodarnization program. Tha GAO ohgerved, howavar, that racant
avants in the Soviat Union and Eastarn Euroin suggest that
parceptions of a diminished Soviat threat will lead to graatex
afforts in thic decada to control the Faderal budget deficit
through xaduced daefensza spending. Thae GAO noted that tha
Congrass will considor tha first defensu budgats of tha 15905 in
light of thae avants in Europa and will assess tha affordability
of major dofensa systems. Tha GAO concluded that those racent
evants increase tha importance of the ahility of Congress to
assaess the affordability of the stratagic modernization weapon
systens. (p. 2, pp. 24~25/GAO Dyaft Roport)

DoD _Responga: Concur.

EINRING E: Prolected Cogta Of Airboxna Svatiens. The GAO

xreported that projected costs for tha B-1, tha B-2, the modified

E~-52, KC-135R, the Alr Launched Cruise Missila, the Advanced
Cruigsae Missila, snd tho. Short Aanga Attack Missile II will cost
approximately $315 bililon. Thy GAO compilad its cost projection
as follows: s
o

- --The cost ©o acqairae, support, and oparata the
baselina-contigucation G-16 from FY 1982 through FY 2020,
would bo over 654 blllion ($27.4 hillicn for acquisition ang
$27.4 billion far aporation and support costs).

- B=2 Bombar--The B-2 bomber may tost mora than $114 billion
to acquire, oparate and support through FY 2020 {$70.2
billion for acquizition and $44.1 billion for operation and
support cost).

- Meodificd B-52 Bombor--Thae FY 1982-FY 2020 cost of acquiring,

oparating, and supporting the modified B-52e could equal
$57.8 billion ($1.2 billion for acquisition and $56.5
billion for operation and support).

- Kc=135R Tapker--The avaliable cost data indicate that, fron
PY 1982 to FY 2020, the KC-135R tanker could cost about
$72.6 billion to acquire, operate, and support ($12.3
billion for acquisition and $60.4 billion for oparation and
support).

- Shoxt Ranae Attack Miszsile II--Thae cost estimates indicated
that Short Range Attack Missile IX acquisition, operation
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and support could cost about $4.1 billion through FY 2020
($2.4 billion for acquisition and $1.7 billion for operation
and support).

-  Alr Iaunched cruing Mimailg--Tha final Air Launched Cruisa
Missila Sclected Acquisition Report indicated tha* for
missilea acquired aftar 1981, the missile would cest almost
$2 billlon. (The GAO noted that operational support costs
warxa unavallabla.)

Advancad Crulige Miss{la--Based on data in tha most raecent
Selactad Acquisition Report, acquiring, supporting, and
oparating the missile through FY 2020 could cost about $9.6
billion ($6.7 billion for acquisition and $2.9 billion for
oparation and support). (pp. 3-4, pp. 26~50/GAO Draft
Nowonpp. 3, 2651 Raport)

: Partially ccncur. Although tha Department concurs
with the overall numbors used, the JoD does not complately concur
with tha mathodol used to deponstrate thae relative life cycle
costs of the individual modernization programs. Sea tha DoD
rasponsa to Finding B,

iG_G: Proiacted Cost of Intercontinental Ballistic
Missiles. Tha GAO reported that tha strategic modarnization
progran intercontinental ballistic misslle system includes the
PEACEKEEPER in Minuteman Silos, tha PEACEKEEPER Rail Garrison,
and the Small Intercontinental Ballistic Missile. According to
tha GAO, current aestimates suggested that tha PEACEXEEPER and
Rail Garrison programs could cost about $38.8 billion-~including
$12.1 billion for operation and support--if tha Air Force keeps
50 PEACEKEEPERS in operation through FY 2020. The GAO noted that
tha S1all Intercontinental Ballistic Missile costs were unknown,
panding decisions concerning configuration, force structura, and
basing. The GAO explained tha cost projections as follows:

- PEACEKEERER-~The ravised PEACEKEEPER program could cost
$26.7 billion to acquire and $21.1 billion to operate and
support the system through FY 2020.

- Smal) ¥ntercontinantal Ballistic Missile. The Air Force
could not provide complete estimates of the Small
Intercontinental Ballistic Missile Program's acquisition and
operation and suppart costs, bacause of uncertainties
concerning nissile quantities, basing characteristics and

Now on pp. 3, 52:57. othor fasctors. (pp. 3-4, pp. 51-56/GA0O Draft Report)

¢ Partially concur. Although the Department concurs
with the overall numbers usaed, the DoD does not completely concur
with the methodology used to demonstrate the relative life cycle
costs of the individual modernization programs. Sea the DoD
raesponse to Finding B.
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Now on pp. 3, 58:64

EINDING M: Prolacted Cost Of Tridept XX Mimssile And Subzaripas.
The GAO reportad that the Navy «st/ .ated the total lifa-cycla
cost of acquiring, operating, and supporting the Trident IX
Subsarine Launched Ballistic Mizsile and 21 Trident IX subzarines
will be S141 billion between FY 19738 and FY 2032. According to
tha GAO, of this amount, the Navy estimated that $121.8 billion
would be needad batween FY 1982 and FY 2020. Tha GAO determinad
that oparation and aupport costs account for $70.1 billlon, or
almost 58 percant of the PY 1902~FY 2020 total. The GAO provided
the following explanation cf the cost projections:

- Irident XI Missile--According to the Selected Acquisition
Report and Navy estimates, the missile will cost about $74.1
billion to acquira, oparate and support batween FY 1982 and
FY 2020 ($35.4 billion for acquisition and $38.8 billion for
oparation and aupport).

- Tridont XX _Subnarxing--The estimated cost of thae submarine
program from FY 1982-~FY 2020 could ba $47.7 billion (S16.4
billion for acquisiticn and $31.3 billion for operation and
support). (pp. 3-4, pp. 57-62/GAO Draft Report)

:  Partially concur. Although the Department concurs
with the ovarall numbers used, the DoD doas not complately concur
with the mathodology used to demonstrate tha relative life cycle

costs of the individual modernixation programs. Sea the DoD
rasponsa to Finding B.
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