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Executive Summary

PupsDurlng the 1980s, concerns over the threat posed by the Soviet Unionled the United States to acquire modernized strategic nuclear weapon

systems as its defense budget Increased. Recent e'vents Indicate that per-
ceptions of a lessc-.d Soviet threat will lead to greater efforts In the
1990s to control the federal deficit by reducing defense spending.

_.%/-,The Congress is considering the first defense budget of the 10190s 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
Importmce and difficulty of obtaining the long-term cost estimates tl at
the Congress needs to assess weapon system affordability. KeC'

Background In October 1981 the Presfient aninou nT aprogram to modernize U.S.strategic airborne systems, land-based missiles, and submarine-launched

missiles. The modernization program now encompasses 12 Air Force and
Navy systems, Including 13-113 and B-2 bormbers, Air a.unched and
Advanced Cruise Missiles, Trident 11 submarines and missiles, and
Peacekeeper and Small intercontinental ballistic missiles.

A system's total cost to the government consists of the cost to acquire,
operate, and support the system over its entire life. Acquisition costs
include development, production, anddirectly related military construc-
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, ni 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.

Results in Brief The cost of acquiring 11 strategic.weapon systems and operating 10 of
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 BallisticMissile total costs
and Air Launched Cruise Missile operation and support costs were
unavailable. GAO's cost projections are based on DOD'S plans as of 1989.
Changes to these plans-such as DOD's April 1990 decision to reduce the
number of B-2s from 133 to 75-will affect costs.
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Acquiring, operating, and supporting the seven airborne systems as of
DOD'S 1989 plans could cost about $316 billion from 1982 to 2020. Tri-
dent 11 nubmarlnes 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. GAO found that DOD 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 operatlou and support costs will decrease further once the systems
are deployed. Util DOD 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. Sonic DOD acquisition cost estimates have
been understated in the past, and the operations and support cost pro-
jections assume a very low future inflation rate.

GAO's Analysis GAO combined acquisition cost data, 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 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 DOD'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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Limited Congressional Although Selected Acquisition Reports first prepared after January
Visibility Over Operation 198 must include operation and support cost estimates, reports for

seven of the systems were first prepared before that date anddid mot
a~d Support Costs Include such estimates. The reports for the other systems typically ci-

tained limited operation and support estimates that did not include all
the data needed to fully assess total 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 value of the cost.

Once a system is deployed, Its operation and support costs become less
visible to the Congress. DOD stops submitting a Selected Acquisition
Report after a system Is fielded. Moreover, DOD budget and Five Year
Defense Plan documents provided to the Congress do not Identify such
costs by system.

The Congress's concern over long-te~rn operation and support costs con-
tinues. The S.enate Committee on Appropriation's report on the fiscal
year 108 DUD appr-)priations bill requested, injart, that (1) each ser-
vice be able to report eccurate and verifiable operation and support
costs for mqjor systems within 4 years and (2) operation and support
datia for at least 3 major systems per service be included in budget sub-
missions beginning with the 1990 budget. DOD tried to comply with this
request but did not do so in the 1990 and 1991 budgets.

Understated Cost GAO believes that the projections in its report understate the cost of
these systems because acquisition cost estimates have been understatedProjections in the past and operational and support projqtions assume very low

future inflation rates. Earlier this year GAO reported that DOD'S B-2
acquisition cost estimate had.grown over 20 percent in less than 4 years.
in 1989 GAO reported that the B-41B program had incurred $31 billion in

costs, including about $3.7 billion in costs excluded from the SAected
Acquisition Report.

GAO's operationtand support cost projections are based largely on a .1.8
percent inflation-rate that DOD was using for future planning when GAO
conducted its work. By historic standards this rate is low, and some ana-
lysts predict future rates of 4.3 percent or more. After GAO completed itswork, DOD informed GAO that DOD had begun using inflation rates of 3.1

to 3.4 percent for planning beyond 1994. GAO has not revised its projec-
tions but notes that the costs shown represent the lower end of the cost
range.
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Reconmendations, GAO IS fot making recommendations In this repoft because the Congre s
has already directed wO to provide better cost estimates for operatingand supporting Individual defense systems.

Agency Comments In its comnients on a draft of this report, Do basically agreed with GAO'S
findings, conclusions, and overall numbers In the cost proJecteps. DOD's
con.ments are included in appendix I and evaluated in chapter 2.

DOD stated that a more useful analysis would have shown eachpro-
gram's complete life-cycle cost In constant-year dollars. GAO believes
that then-year dollars are appropriate units of measurement to Illustrate
both the rise and fall 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 cost of each program in the type of dollars that would
be requeste from the Congress for that year.

P
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C h a p te r I _ ... .-_ _.... . ... ....... .... .... .. ..... . ..

Ixoducton

For the past three decades, the United States ha,; had a strategic nuclear
Triad of a!rbome systems, land.based intercontinental ballistic missiles
(tcms), and submarine-launched ballistic missiles (s.mns). In October
1981 concern over the threat posed by the Soviet Union led the Presl-
dent to announce an extensive program to modernize these forces. The
strategie modernization program includes the B-I1 and B-2 bombers,
B-62Lbomber modifications, the KC-136R tanker aircraft, the Air
Launched Cruise Missile (AIm), the Advanced Citise Missile (AC.i), the
Short Mange Attack Missile (sRA ) It, the Peacekeeper icnx In slos and
In Rail Garrison, the Small ico.mi and the Trident II m4.IIm and submarine.

During much of the 1980s, the strategic modernization program1 coin-
cided with large increases in M.S. defense spending. I Iowever, current
tremds suggest that defense spending may be reduced during the 1990s
been.use of perceptions of a diminished Soviet threat.

System Costs A weapon system's total cost to the government consists of ie cost to

acquire, operate, and support, the system over is life cycle.

Acquisition Costs A system's acquisition costs Include the cost of davelopment; produc-
tion, wining, support equipment, and initial spairs; military construc-
tion directly Identified with the system being acquired; and some
operation and maintenance activities, such as installing modification.s to
complete system acquisition. The Department of Derfew (uOD) funds
acquisition costs from several budget appropriations, including those for
research, development, test, and evaluation; procurement; military con-
struction; and operation and maintenance.

OD provides acquisition cost estimates of njor systems to the Congress
in Selected Acquisition Reports (sAs)., It prepares sAis for major
defense acquisition programs.! Each.i s tummarizes acquisition cost by
year and appropriation.'

'Amuul SAIls are for the quao.rendhqg vaienber 0. flOD pqtarerlySAN If .%pun
osts hwie by 6 prvev oore or if nestones ehane by 6 imoths or mome frwn tse In the
pris~c SAR.

:DOD deiMes a m.*jor defene acqtdsiulon progrm as a pmrnun ti) [nIt hss b %e so dksAlulted by
theSmtazy of Defense or(2) wlme cost hi 1950 dollaMlI wl exceed $200 mllion hi researh, devel-
opment, test, and evaluation fuwd, or exceed $1 billion in prmocrentent funds.

'We have Issued reports on dwh SAils, including Wapn Aqusitlon: Inprolng IX)D Weapon System
.Aqulsition Repolng (GAO/tStAD.90.20,?Nov. 14, 1989).
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Operation md-Support According to ooD, 56 to 65 percent of a system'Ws constantyear dollar

Costs life-cycie cots are for its operation. Operation and support (m) costs
are those ssociated with a system's operation and maintenance,
including directly and Indirectly attributable costs. The Secretary of
Defenses CostAnalysis Improvement Group has identified the fol.
lowing &s cost elements:

pay and allowances for officers, enlisted personnel, and civilians
assigned to operational or deployable units;
os consumables, including energy and materials needed for operation
and maintenance, and ammunition used In training;
direct depIt onaItenance costs for maiaintaining or modifying systems at
Do andontractor facilities or by depot teams;

* sustaining investment, such as replenishmentspmes, software support,
and replacing support equipment;
I interim contractor support and other contract-level support;

* other direct costs, such as updating publications, recurring engineering
or technical services, and lesing and maintairdng support equipment or
materials; and

* indirect oms costs, such as base operating support, medical personnel,
and personnel acquisition and training.

woD funds os costs front various appropriations, including procurement,
military personnel, and operation and maintenance.

The Air-Force and the Nwy prepare an o&s cost estimate for the
Defense Acquisition Board's consideration before a system enters full-
scale development or production. voa must include owS estimates in A;%s
that were first submitted after January 1985 for programs that were In
or had completed full-scale development.

Objectives, Scope, and To assist the Congress in assessing the affordability of major weapon
systems In light of recent global events, this report uses fle strategic

Methodology systems to illustrate the imporaumce of and difficuhlyin obtaining long-
term cost estimates.

We selected the 12 weapon systems based on statements by the Presi-
dent and the Secretary of Defense from 1982 through 1909. We chose
1982 as our Initial year because the strategic'niodernization progran
was amnounced at the beginning of fiscal year 1982. We selected 2020 as
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our concluding year after we were told thaLt the oldest strategle sys-
tems-the modified B62s and KC-13s-could be operational at least
until that year.

We did not prepare independent cost estimates because of the amount of
thne that wonid have ben required. Instead, we compiled and projected
0 Air Force, and 'avy estimates of the cost to acquire, operate, and

support these systems. These estimates are generally based on oD plans
and schedules as of 1939. Changes to these plans-such as the Secretary
of Defen.e"s April 1990 decision to reduce dce number of 13-29s to be
acquired front 133 4, 7- .- will affect these systems const.

Most of our acqtlilsition cost data was obtained from the most recentmARs
available at the time of our work-the fiscal year 1989 annual and
quarterly sAw.' Complete acquisition costs for the Small icn.\ were not
available because DoD had not determined the number or basing mode of
Small IctNIs.

The ous cost projections for airborne systems are based primarily on
estimates in smus or requested from the Air Force Cost Center., These
estimates were generally limited to the cost of operating typical air-
craft unit in several specific years or on an average ann 'ost basLs,
We requested the data needed to adjust these estimates it long-term
projeidons of o&s costs. Air Force officials were unable ,rovide AM
and Small icrnm o&s cost estimates. The Chief of Naval Operations' Stra-
tegie Submarine Division and the Navy's Strategic Systems Prograus
estimated 'rident II O&s costs at our request.

We did not validate the cost estimates that we obtained. We supple-
mented themby reviewing documents 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 Commmad's BallisticSystens Divi-
sion, 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 DOD inflation guidance to inflate esti-
mates as needed. On the basis of Doi) guidance at the time of our work,

'Thwse %As accomp ied the proapsed 1990 defense biudget. We used the Asc:a year 10
PeacekeeperSAR because the fiscal year 1089 SAR did riot reflect major program danges announced
In early 1989.

The Air Force Cost Center, a part of the Office of the Air Force Dep ity Comptroller for Cost and
Economlrcs estimates future aircraft O&S costs and collects hIsoric O&S data.
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our estimates assume a 1.8 percent Inflation rate beyond 1994. Refer-

ences to years are for fiscal years unless otherwise noted.

For those systems 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 supportingthe

systems before modification.

We conducted our work from Januar to December 1989 In accordance
with generally acceptel government auditing standards. M provided

i- - written comments on a draft of this report. 000S comments appear in
append.k I and are evaluated In chapter 2.
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Chapter 2

Costs of the Strategic Mcdemization Program's
Weapon System

Thecost of acquiring, operating, and supporting the strategic weapon
systems, as or 1989, could exceed $476 billion from 1982 to 2020,
assuming low future inflation. Although the strategic systems' long-term
oas costs collectively surpass their acquisition costs, DOD does not rou-
tinely provide the Congress with complete os cost estimates for these
systems.

Program1 Costs Our review of DoD, Air Force, mid Navy cost estimtes indicated that thecost 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. Tie $476 billion total does not include Small icnis costs or AI.CM
OAS costs. Small ICs acquisition would cost about $7.3 billion from 1984
to -1904, and 300 Small ianmis 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 tham $30 billion, The
Navy's 21 Trident II submarines, equipped with D-5 stji.ts, account for
about 26 percent of the $476 billion total.

Figure 2.1 (see pp. 14 and 15) shows how the acquisition and oas costs
of the strategic systems would be distributed by year. Figure 2.2 (see
pp. 16 and 17) depicts how the total annual cost would be allocated
among the three legs of theTriad. Figure 2.3 (see p. 18) depicts the
annual distribution of the cost of acquiring these systems, which
exceeds $200 billion. Figure 2.4 (see pp. 20 and 21) shows (Ms costs,
which could total over $276 billion, or about 58 percent of the total cost.
0' ;t increases after 2003 are due primarily to inflation.
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Chapic.1

Figure 2.1: Projected Total Costs of Strategic Systems by Type of Cost
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2001 2002 2003 2004' 2005 2006 2007 200 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Note, 8.2 acquisition costs before 1989 (totaling S17.3 bdion). ctfef.ts of B-2 program changes
announced in April IM,0 ALCM O&S costs, and Small ICBIA costs are not included.
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Figure 2.2:- Projected Total Co*t of Strategic Systems by Type of System
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CftaPter2

1'rogrXrnar W04zqxm 5srntio

2001 200? 2003 20041 2005 2006 2007 2006 2009 2010 2011 2012 2013 2014 2015 2015 2017 2018 2019 2020

Note., B-2 acquisition costs before 1989 (totaling $17.3 billion), effects or B-2 program changes
announced in April 1990, ALCM O&S costs, and Small ICBM costs are not included.
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Figure 2.3: Projected Acquisition Costs of Strategic Systemsj ~ ~20 Tho.Yow Oor~ss in Vwons
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Note., B-2 acquisition costs before 1989 (totaling $17 3 billion), effects of 8.2 program changes
announced in April 1990, and Small ICBIA costs are not included.
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Coota of the Stra tglMaiterilxt

Figure 2A4 ProJ~cttd 00. Costs of Strategice Systems
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Cmptrr
Coot of th Strmtegic Mknibatlon

Limited Congressional we fou"d that DOD does not routinely provide the Congrs with com-
Visibility Over O&S pletelong-term o&S cost estimates for most of the strategic systems.

Costs The Colgress has Indicated concern over long-term ots costs by
dlrecting:=in to Include a complete analysis of life-cycle costs In each
new s submitted initially after January 1985. However, the AIts for
the B-113, modified B-52, KC-135R, Trident II submarine and issile, and
Peacekeeper icau: were first submitted before January 1085 and do not
Include life-cycle or O&s cost estimates.'

SAl for more recent systems-such as the B-2, suiM 11 itm, and Rail
Garrison-usually Include limited os estimates that do not contain all
of the Information needed to fully assess life-cycle os costs. os esti-
mates are usually stated in terms of average annual os costs per wing
or squadron in base-year dollars. The sas 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 cost esti-
mate. the degree of system maturity assumed li 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 os estimates Into current- or future-year dollars.

An individual system's o&S costs become less visible to the Congress
after the system is fielded. DOD does not update a sAt once the system
has been deployed. DOD budget documents and the Five Year Defense
Pla routinely provided to the Congress do not Identify the total O&S
costs of speclfic systems.I

The Senate Committee on Appropriations has asked DOD to provide
system-specific oqs cost estimates in budget submissions. The Com-
mittee's report on the 1988 DOD appropriations bill requested, in part,
that (1) each service be able to report accurate and verifiable O&S costs
for major systems within 4 years and (2) o.s data for at least 3 major
systems per service be Included in the 1990 and subsequent budgets. DOD
attempted to comply with this direction but did not do so in the 1990
and 1991 budgets.
'lie Srall ICBM SAIl also does not Inclde O&S data, apparently bccause its operational con.bgunt.

tion has yet to be determined.

'For example, the 11.2 SAil's O&S estiate Is In 1981 dollars.

'For example, the Five Year Defense Plan does niot break out depot-level maintenance costs by
system. The.Mr Force operation and maintenance budget iustificatlon stated that several areas of
support costs cannot he tracked by weapon system.
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Coos at t hoirsrd Mirmo

The Air Force and Navy sources that we used to supplement the few,
routinely provided os cost estimates do tot fully compensate for the
lack of readily usable and available life-cycle cost estimates. For
example, the Air Force Cost Center's databases and models can estimate
the future variable o,,s costs of typical units of deployed aircraft, such
as the 1352, B-10, and KC-I35R. Ilowever, its oWs Cost Models do not
estimate costs for strategic missiles or tunfelded aircraft. Other Air
Force sources were unable to provide us with complete missile os data.
Although the Navy updated Its February'1087 D-5 o&S estimate and esti-
mated Trident II submarine o&% 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 :systeims will exceed this reporCUnderstated Cost projections for the following reasons.Projections

Low Inflation Rate The os ost-projections prepared for this report use a projected 1.8 per-
cent Inflation rate for 10901 and beyond that tOD had been using at the
time of our work. Historically, this rate is very low. During the last 25
years the Air Force's operation and maintenance and aircraft procure-
ment budget accounts have exlvrienced annual inflation rates that
exceeded 1.8 percent. During the 1980s Inflation in the operation and
maintenance and aircraft account fluctuated from 2.7 to 6.,A percent.

The 1.8 percent rate is also low compared with other projections of
future inflation rates, such as the Congressional Budget Office's 4.3
inflation rate for 1094. Annual 4.3 percent inflation rates through 2020
would increase projected B-i B os costs from about $27 billion to over
$35 billion and KC135R o&s costs from about $60 billion to about $80
billion. 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 The acquisition cost estimates may understate the actual cost of devel-
Acquisition Cost Estimates oping md deploying these systcn, in the quantitieb that were plannedin 1989. Earlier this year we found that the B-2 acquisition cost estimate
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had grown over 20 percent li less tlian , years.' hi 1080 we reported'
that the 13-1 program had incurred about $31 -billion in costs-about,
$3.7 billion more than shown hi tie s -and that the Air Force planned
to spend an additional $669 infIlloti in enhancements. According to th1e
Air-Force, the 13-113 sAWs cost schedules did not reflect the use of over
$670 million from expired appropriations. (E)pired appropriations
Include surplus authority, merged surplus authority, and M" account
funds.)

Other Factors Other factors may also tend to understate the cost pr ections. For
example, Air Force Cost Center officials told us hiat their variable oCs
cost estimates for the B42, f -i, and KC.1351 do not include software
support, Interim contractor support, or most Indirect oos costs. The sni
ows estimates that we reviewed are stated in terms of average annual
costs and, to the extent that they asvme mature levels of operation,
may understate os costs before system maturity Is achieved. SAR acqul-
sition funding schedules do not include nuclear costs or post-acquisition
enhancement costs.

Conclusions At the beginning of te past decade, concern over the threat posed byCi e Soviet Union resulted in significant Increases to the U.S. defense

budget and in the strategic modernhotion program. However, recent
events In the Soviet Union and Eastern Europe suggest that perceptions
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 cctsidering the first defense budget of the 100s in light
of these events tw is assssing the affordability of major defense sys-
tems. However, congressional concerns regarding the affordability of
strategic systems can be fully resolved only with complete and accurate
estimates of each system's lif-cycle os costs. Such estimates will not be
readily available until Doe fulfills congressional directives aimed at
establishing a uniform system for routinely providing the Congress with

'Srawtccc Bombersm Wl-2 lP'rotr=n Stus wWd Current 1&sues (GA0 INSIAD-90.120, Feb. 22.1990)

qtcra4e, flonbem 1-4H Cost tuod Performance flemain ULncermat (GAOfNSIAD-89-5,5 Feb. 3.

-Avcording to DOD's instructions. SARs report nucear arnument and propulsion costs ws sepantne,
nonadditive Iterms
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moro~co inpIetc Vi&S Cos t est-ni tos. Uti t 10 11, con gressto palI dc I-
slonmakers will have to request sach estimawq*fromi the services Qil a

Agency Comments and Inii ,imnt o adrft, of this report. POD basicallIy agreed .,al tbe
repos fn~igsad cnclsios. t aso agrceel witli dhe ovwrall num-

Our Divaluation bers used hiou prJedons of eachsysten's long-term, ctsL,)- 1ow.ver
icommented that our analysis would have been mnore useful tC e 114d

shown cach program's complete Jife-cycle costs in co~starit-year dd Ilas
because (1) use of then-year dollars would tend to ox-a__ enwo0 ClstS
and (2) comparlsons of programis using aggrcgatedthn-yeu', dollars can
be misleading because they obscure the effects of inIfiation inveombina-
tion with the ldgh and low points( of each prograties fundi. t-profih),.

Webelieve that dien-yeatr dollars are appropriate onilts of mieasurament
for our amalysis because almost all of~ die cost pr,jections,;..'e depicted
graphically on a year-by-year bais to Illustrate biith the rise :mcirall of
costs over dine anmd the long-term~ Auptct of o&s costs, Then-year do llar
figures are well-suited for thisQ puti 1ose because.1hey enu-merate each
year's costs In Lte typ~e of dolag it would be rtquested for that year.
Our use of inxons 1.8 percent inCaton r~te for 1994 and beyond should
iniltigate thie implact of inflation whcne vi~r we agpggattlen-year dollar
estimates.

DODr also conmmented that in the pasm it was not required to routinely
report complete oew cost data. foil spcilecsystems.
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Chapter3
Airborne Systems

Data assembled from Sms and Air Force officials indicated that, the
13-11, B-2, modified 13-52, KC-135R, swm. It, AWNI, and Am may cost
about $315 billion to acquire, operate, and support from 1082to 2020.'
Of this amount, 61 percent is for os costs. Figure 3.1 shows the acquisi-
tion and os costs of six airborne systems.

Figure 3.1: Costs of Six Airborne
Systems
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Nola We weto unsbo to obtain ALCM O&S costs

B-1B Bomber 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.

Changei I the B-2 progrun announced after we completed our work could reduce tifs amount by
over $30 llon.
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BackgoundThe 13-11D Is a four-engine bomber with variable sweep wings. The AirBackgo~indForce~ plans to replace the B-52 as a penetrating bomber with the B-I13,
wlilch will eventually be used as a cruise missile carrier after the B-2
has been deployed. Figure 3.2 shows a B-I13

Figure 3.2: The B-1lB Bomber

Source. DOD

The President announced in. 1981 that the B3-113 would be deployed. It
first flew in October 1984, achieved initial operational capability in Sep-
tember 1986, aid completed production in 1988. The 13-113 has had
numerous problems,' and DOD'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 1994.

T7liese problems are described In our February 109 B-1 U report and in Statg BmesLoitics
Decisions Impede B-1 B Readiness and Supportability (GONID8- 9 ly1) 91)
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Acquisition Costs Accovding to the funding sumtmary fit the 1989 SAR, acquiring thie 13-113
will cost 4about $27.4 billion, including about $27.2 bllon for 1982 and
beyond? The estimate Included 100 baseline B3-1 Bs, eqttlppetl to carry
gravity bom1bS, ALOI2S, and the original saAml; anid a 0-year extension of
the acquisition progriam to correct defensive avionics system defects and
obtain deferred Support equipment.

In February 11089 we reported that te Air F~orce had icurred costs of
about $31 billion for 100 13-113s, Including $3.7 billion for iton-basline
itenis excluded fromt the smn. Title Air Force plans to spend an additionial
$60 inlon to enhatnce the 13-1 B with the simm 11 and two satellite Sys-
tenis. Another $305.8 million for construction was excluded (win thte
sA's overall estimate.

00S Costs The Air Force Cost Center provided its with estimates ot-O&~S costs fora~
typical unit of 16 B-Ills front 1989 through 1997. These estimates are
shown In table 3. 1.

Table 3.1: Estimated O&S Costs of a
6-18 Unit Then-year dollilts in millions _________

Operation and Military
Fiscal year Procurement maintenance compensation Total

19 25.1 40.3 45 106.2
Mb~2. T4t.l ma.6 112.4du o ondn

NoCoashs may redd theuol eto to 97.
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We also obtained os data for 1986 through 1988 from tl!, Air Force
Cost Center. Nie used these data-znd guidance from Air Force wnd DOD
officials to project OS costs for the entire B-1B fleet from 1986 to 2020
at $27.1 billion. Figure 3.3 combittes thtsm's acquisition cost estimate
with the os cost projection.
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Figure 3.3: Estimated Baseline BA1B Costs From 1982 to 2020
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B-2Bomber Acquiring 133 13,2 bombers and operating four wings of B-2s through
2020 could cost over $ 114 billion uOQ'S April 190 decision 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 o, 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 it3 detectability. It will be able to carry up
to 26 totis of payload, Including 16 to 20 Siz.\I Is.

Figure 3.4: The B-2 Bomber

Sourco: DOD

6At the time of our work, many aspects of the B.2 program wre designated special access required.
We restricted our work to data that was not designated special access required.
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Acquisition Costs In 1986 DOt) estimated thit the 13- would cost$68.2billlon to acquire.By smid-1989 the estimated cot of 133 B-2i had gro vra to $70.2 billion

due to an Incomplete aircraft design at the start of :wkpufacturing,
underestimatcd material costs, and production schedule extensions. The
1989 estimate asstmed that(i) the Congress would approve at least
$7.5 billion annually for four consecutive years, (2) $6.2 billion would be
saved through cost saving Initiatives and multiyear procurement, and
(3) the schedule would be met, despite less progress than planned In
Improving the manufacturing process.4

After we completed our work, DOn raised lis estimate for 133 B-2s to
$75.4 billion before announcing in April 1000 that it would acquire no
more than 76 13-2s for itn estimated cost of $01.1 billion. It did not
release the annual allocation of this cost.

00 Costs The Air Force estimated the average annual os cost, In 1081 dollars, of
a wing of 30 -2s. According to DOD, the estimate Included direct costs of
supporting primary personnel and operations; indirect costs of bse
operating support personnel; and depot costs of overhauls, component
part repairs, modification installation, and software support.

we inflated this estimate and multiplied tle result to calculate the
average annual cost of four B-2 wings. To approximate OS costs during
deployment, we prorated the estimate by the data in the then.current
delivery schedule, dthough this approach would not capture any above
average o&s costs that might result from a lack of system maturity.

We projected the oms cost of four 1-2 wings through 2020 at $44. 1- bil-
lion. The ,unual allocation of DOD's 1989 acquisition cost estimate for
133 B-2s and our oas projection for ,1 B-2 wings are depicted In
figure 3.5. In April 1990 DOr announced that it would operate two B-2
wings. Based on our oms cost projection for four wings, two wings could
cost about $22 billion through 2020.

rGThse Lssues rtr discussed In our February 1990 B-2 report.
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ModifidIn52r SAR and Air Force data Indicated that acquiring, operating, and sup-Modified B5 1o br %frti

Background The Air Force acquired almost 300 B-52G and B--5211 bombers from 1958
to 1062. These aircraft continue to make up the bulk of the U.S. stra-
tegic bomber forv. Figure 3.6 shows a B-52 bomber that hres been modi-
fled to carry at.M,

Figue 3: The Modifitd B-52 Bombe

Sowcm. 0O

The B-62's strategIr role Is shifting from penetrating Soviet airspace to
carrying long-range cruise missiles. To allow the bomber to carry A.cIs
and to improve its avionics, the Air Force began the 13-52 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 i.cmvs by the end of 1990.
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hen we conducted our work, Air Force officials stated the IUI1G and
U15211 were not scheduled for retirement and thattbese aircraft could

remain in service Into the 2020s. The Air Force plans to reduce Its B-52G
force.

Acquisition Costs The final MR for the M62 modification program Identified acquisition
costs of about S2.3 billion, Including about $1.2 billion for 1082 and
beyond.

O' Costs The Air Force Cost Center provided us with estimated annual o&s costs
for a typical unit of 14 13*62Gs and a typical uni of 19 I-"21is for 1090
through 1007. It also provided historical Oms cost data.-' With assistance
from Air Force and DoD staff, we adjusted and inflated these estimates
to project about $56.6 billion in o&S costs for modified -52s through
2020.

KC-135R Tanker DOD and Air Force data indicated that the KC-13GR will cost about $72.6
billion to acquire, operate, and SUport from 1082 to 2020.

Background The Air Force is acquiring KC-136R tankers by modifying existing
KC-135 tankers with more fuel-efficient engines, strengthened landing
gears, and other improvements. It Initiated full-scale production In 1931
and began operating the first KC.-13R squadron in June 1086. "the Air
Force informed us that,182 Air Force KC-13s will be converted by the
end of 1008. From 1098 to 2002, 164 Air National Guard and Air Force
Reserve KC-13BEs will be converted. Figure 3.7 shows a I(C-136R.

TThe Istorical data included modified and unnlodified M-52s. We adjusted annual costs to reflect the
modification program's pace.
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Figure 3.7** The KC-13SR Tooket
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8One IKC135 crzislkd duting 1989 after the SAl %,is eleased.
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Q8&6 Costs We ottinne(Wie Airr~orce Cost Centel's estimactes for operating and
suppotfnig a unit or 13 Air Force 1(C-13511s-froni 1989 to 1997. These

estiuits ar ~hw~iIn table 3.2.

Tabte 3.2:- Estimated O&S Costs of a
KC-135R Unit Thenvaerftlat: xnme~jons - -

Oeainnd Military
Fiscal Year Procurement maintenance compensation Total
1 C.489 $4.8 ___ $88 $12.2 $25.8

5214A1 128 32.1
10254 14.6 13.0 33.1
1 -353 __ 15.0 1 32 33.6

1 %01 55 j54 135 34.4

1995 __ 5.6 15.9 13,8 _35.2

1975.8 16-7 144 36.8

Note Tet~ls nrz rwt Add duo to toundmng

At our request, the Cost Cewnter estimated the was costs of Air Isational
Guard ,wid Reserve K(C-13t"R units." We adjusted and prorated the Cost
Center estimates with othier Air Force data and inflated the results to
projfe-t KC-135R ois costs or $60.4 billion from 1982 to 2020. Figure 3.8
combines this projection with the acquisition cost estimate.

111Tlie Cost Center assumed that future Air National Guard and Reserve KC-1 351? operations will
rese7tble current 1(C-135 operations,
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Figure 3,8: Estimated KC-1 3511 Costs From 1982 to 2020
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SRAM 1 Air Force cost estlmatc'-Iicate thatSinm II aoulsiion, and o0u could
cost about $4.1 billion through 2020.

Background The supersonic, air-to-surface SmlAM 1I, shown in figure 3.9, will replacethe aging smit-A and be carried by the B-IB anid 11-2. According to D0,

the stt II will be able to pecet rate advanced defenses to strike
defended, hardened, and relocatable targets.

Figuiri 3.9: The SRAM II

,ourco, Ai Force

Over 1,600 SRt Rs will be built and 1,225 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 operatioaai capability are scheduled for
April 1993 and October 1998, respecively. 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 SRiAt II's service life is
25 years.-Steady-state operations will begin in 2001.
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Acquisition Costs According to the'sA, the Slum 11 will cost over $2.3 billion to acquire,
Including devellopment associated with 13-1B Integration.

O&S Costs The sAm. 11 SA Included an average amnual steady-state O&s cost esti-
mate for sI . lis on a unit of B-IBs. It does not reflect the cost of
stAmm Ils ot1 B-2s. According to themiz, the estimate Includes personnel,
Including base-level persomel support; ouS 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
equipment maintennce, and software support; other direct costs,
Inchiding follow-on test and evaluation flights md transportation; and
Indirect costs, such as personnel acquisition and training.

The AR did not specify the number of B-11 or B-2 units that will carry
the Siat II. At our request, Air Force officials provided estimates of
total s i t Io S cststfrom 1993 to 2007. We hIflated these eotimates
from 1983 dollars to then-year dollars and inflated the 2007 estimate
through 2020. Figure 3.10 combines the $1.7 billion os cost projection
with the acquisition estimate.
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Figure 3.10: Estimated SHIAM It Costs From 1944 to 2020
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ALCM The final AM $Ani Indicates that the ALUM% cost, almost $2 billion toALOM acquire during and after 1982. ows costs were unavailable.

Backroud tOD describes the AL.-ShOWn1 in figure 3.11-as asubsonic, nuclearBackroun tiir-to-surface missile with a range of about 1,350 nautical miles. Up to
20 Am%~t can be carried by a B-62. Thc B113 $A~n Indicates that the B3-1 B
will also be able to carry 20 A1.015.

Figure 3.11:The ALCM

IL

~J

3ourco: DO0

DoD initiated thle ALM program in 1974. The first squadron Of ALCMI-
equipped B-52s began operating in December 1982. Over 1,700 ALCMS
were produced. PFull operational capability is scheduled for 1990.
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Acquisition Costs The final Awct saN, completed In Decnber 1985, estimated A t acqui-
sidton cost at about $4.1 bIllion. About $2 btllIon was appropriated for
1982 and beyond, as shown In figure 3.12.

Figure 3.12: ALCM Acqulsiton Costs
From 1982 to 1989
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O&S Costs Air Force officials were unable to provide us with complete and current
ALCM O&S Cost estimates.

ACM Data in the SiR indicates that acquiring, operating, and supporting the
,cm through 2020 may cost about $9.6 billion.

Background According to the December 1989 tar, the AC will require operationalintegration with the B-52 and B.IB. Figure 3.13 shows a B-52 carrying

ACMs.
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Figure 3.13: ACMz on a 8.52

A4

The first ACM flight occurred In July 1985. In July 1086 DoD decided to
begin initial low-rate production. Although serious flight test problems
have hainpered the ,wm's progress," the Air Force plans to achieve ini-
Ual operational calability In March 1991 and to finish procuring over
1,400 ,ATCs in 1005.

Acquisition Costs According to the sat, the ,%ct will cost about $6.7 billion to acquire. The
estimate Included aircraft integration costs but excludes $979.0 million
in nuclear costs.

O&S Costs According to the wtr, during steady-state operations an C.-equipped
bomber wlngwill incur average annual A C o,.-s costs of about $14.3 mil-
lion in 1983 dollars, Including direct personnel costs; depot maintenance
staff-hours, interim contractor support, and surveillance of the c.t;

'Asof Dcember 198, more tihan one-ialf of the test flights had crashed. In Janufary 1089, DODs
Operational Test and E valuation Director reported duiL the AC\ had ".failed to demenstrate accept.
able performance in several areas that will severely affect Its operational effectiveness and sulfa.
bility" If not corrected."
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Indirect personnel costs at operating facilities; mnd transportation, mate-
ritl management, and system management and tontractor sustaining
support. The estimate Is equivalent to $18.3 billion In 1990 dollars.

The sAt did not specify the number of wings to be equipped with the
AvM. Air Force officials Informed us that four bomber wings will carry

Because the sAR does not specify full operational capability or system
maturity dates, we assumed that full operational capability would occur
at, the end of acquisition. To approximate om cost during deployment,
we prorated the average annual cost estimate by the sn's production
data. After inflating the results, we projected oS costs from 1990 to
2020 at $2.9 billion. Figure 3.14 depicts the acquisition cost estimate and
Oz projection.
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Figure 3.14: Estimated ACM Costs From 1982 to 2020
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TLi strategic modernization program Includes the Peacekeepet, Ral
Garrison, and Sinall icu.t programs. Current estimates indicate that the
Peacekeeper and Rail Garrison programs will cost about $39 billion from
1932 to 2020. Small icum cots are unk-nown. pending decisions on Its
configuration, force structure, and basing.

Peacekeeper and Rail The 1990 Peacekeeper and Rail Garrison SAis reflected program changes
announced In April 1989. Data In these .1Its and a past s estimate

Garrison suggest that the revised Peacekeeper program could cost $26.7 billion to
acquire andS12.3 billion for 0m through 2020.

Background ,Fu|ll-scale development of the ,.stage, 10-warhead Peacdke~pr began in
September 1970. It achieved initial operational capability in 1986 and

full operational capability in 1088. The Air Force has 60 Peacekeepers
now based in silos. VJD plans to move these missiles to the mobile Rail
Garrison basing system, which Is scheduled to achieve initial operational
capability, in 1092 and full operational zapability in 19,94. Figure 4.1
depicts a Peacekeeper Rail Garriso;a train.

Figure 4.1 Peacekeeper iCBMa fin Rail ________________________'1

Gardson

Scutco, DOD

11This cpablity s defined as one train on alert idl two missies and one train for training.
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Before 1085 the Air Force Ihad planned to be 100 Peacekeepers In silos
but In 1985 the Congress itRited the number of silo-based Peacekecpers
to 60. Dot) then planned to retain 60 'eacekeepers In silos and deploy
another 50 in Rail Garrison, Ilovever, in April 1989 the Secretary of
Defense announced that the 50 silo-based Peacekeepers would be
redeployed onto Rail GarrisDn. The Congress later limited the number of
deployed Peacekeepers to 50.

Acquisition Costs The 1990 Peacekeeper S\l estinated that 173 Peacekeepers and the silo
bashig 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.

06S Costs In 1987 the Peacekeeper program office estimated the average annual
os cost of 50 silo-based Peacekeepers at about $170.8 million in 1082
dollars. The 1990 Rail Garrison s,\ projected the average annual steady-
state oas cos of 50 Peacekeepers in Rail Garrison at $214.1 million in
1982 dollars.: We inflated anid combined the estimates and found that
the oas cost of deploying F.0 Peacekeepers through 2020 could be about
$12.3 billion. Figure '1.2 depicts the acquisition and os cost estimates.

Tie Rail Garrison SAR O&S estimate was hsed on 80 operational missiles. It assumed 25 operational
and 2 training trains at 2 Minuteman and 5 non.Minuteman bases and 66 operational test and evahta-
tion flights. It Included personnel and depot maintenance costs.
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Figurot 4,2: Penekeeeper C~sts From 1983 to 2020

3 ThonYa~otwi1or.s

4 -

2

0

1983 1984 IM8 191 1917 I9OU 1919 1990 199 1992 J93 1994 1995 1396 1397 1IM 1999 2000 2001
Fiscal Yeats

mAcquisition
EZ Ss

Page 54 GAO/NSIAD.90.226 Strategic Weapons



Chsiptr

2002 2003 2004 2005 2M0 2007 2001 2009 2010 2t011 2012 2013 2014 2015 2016 2017 2011 2019 2020

PagcS5 GAO/NSIAD-90.226 Stmtegic Weaponls



Chapter4
Ii lcrcottt!cnt.l fla~~lls Mlssll

Small ICBM At the time of our review, the Air Force could not provide us with esti-
mates of the Small ICB.t program's acquisition and os costs because of
uncertainties concerning missile quantities, basing characteristics, and
other factors.

Background The Small icd.Nt, shown in figure 4.3, is a three-stage, solid propellant
Ic.m. The President approved Small Ic.t development In April 1983 to
place Soviet hard targets at risk while allowing more flexble and
survivable basing than silo-based icn.ts. F ll-scale development began In
December 1986.

Figure 4.3: The Small ICBM

.4.

7W,

Source: DOD
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In its 1089 budget request, DoD recommended that the Small icnM pro-
groin be terminated because of cost. The 1989 SAR reflected DOD'S Inten-
tion to terminate the program by September 1989. In April 1989 DOD
opted to continue the program and provide funds for 1989 through
1994. Initial operational capability is planned for 1097 but full opera-
tional capability has yet to be scheduled.

Program Cost At the time of our review, DOD had not estimated total Small ict. pro-
gram costs because It had not determined the total number of Small
ilcis and warheads to be produced or the missile's basing mode.
Accordingly, the SAwtS did not include acquisition costs beyond 1994.
Acquisition costs from 1984 to 1904 were estimated at about $7.3
billion.

The Small ic.t program office has estimated the total cost of various
Small ici force structures and basing configurations. In December 1988
It estimated that 300 Small icaivMs, 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 250
Small icwis, with two warheads each, that are based in silos would
cost about $12 billion in 1088 dollars to acquire and $6.3 billion in 1988
dollars for o s over 20 years.

S
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Thdent H Missile and Submarine

The Navy estimated that the total lfe-cycle cost of acquiring, operating,
and supporting 89O Trident 11 D-5 SlIIMs and 21 Trident II submarines
will be $141 billion between 1978 and 2032. Of this amount, the Navy
estimated that $121.8 billion will be needed between 1982 and 2020. ots
costs accouht for $70.1 billion from 1082 to 2020, or almost 68 percent.
Acquisition mid oms costs for the Trident I1 systems are shown in
figure 5.1.

Figure 5.1: Trident It SLBM and
Submarine Costs From 1982 to 2020 60 Tbh4n.YsrOoflar, n Millions
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The Trident It program consists of developing and deploying the
Trident II D-5 sL.3t, building one ''rident II 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 (GAO/
NSIAD-89-0, Nov. 21, 1088).
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Trident Ri D-5 Wetpon The D-6 strategic weapon system consists of the D-5 silim and related
S Q navigation, launcher, fire control, guidance, and test instrumentationypa~n susystems. It Is a follow-on to the Trident I C-1 weapon system and

Includes che larger three-stag 1 eight-warhead D-5 sum.' and Improved
systems for stellar guidance, shipboard inertial navigation accuracy, fire
control, and launch.

Thc Navy expects that the D.5's size, accuracy, and payload will allow it
to attack the entire range of Soviet targets. Pul-scale development
began in October 1083. Initial operational capability Is scheduled for
March 1WOO. The SAit indicated that 899 D-6s wvill be acquired. F igure 6.2
shows a D-6 su being launched.

Figure 5.2 The Trident 110-5 SLOM -

4 ?

IL~

MXX

Source: DOD
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Trident 11 Submarine According to dhe Navy, Trident 11 submarines will operate at higher
speeds than previous nuclear-powered ballistic missile submarines. Each
will carry 24 D-45 SBmis. According to the 1989 sm?, thec Navy plans to
acquire 13 Trident 11 submarines at a shipbuilding rate of one per year
through 1994. The U.S.S. Tennessee, shown in figure 5.3, Is the first i--
dent 11 submarine.

Figure 5.3: The Trident 11 Submarine

Source: 000

The Navy has eight Trident I submarines equipped with the C-4 Six.
Beginning !n 1993, the Navy will Lackfit one Trident I submarine per
year with the D-5 system. The 8 backfitted submarines and the 13 new
Trident 11 submarines will result in a total Trident Il fleet of 21
submarines.
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Tiho Navy expects each Trident 11 submarine to have An operating life of
30 years with overhauls occurring around 12 and 17 years after
delivery. It plans to have two bwe racilities for Trident 11 support. One
facility, at Hings Bay, Georgia, will accommodate the first 10 Tri1dent 11
submarins, beginning In fiscal 1090. Early In the 1990s, the Navy plans
to begin deploying 'rrilent 11 submarines from a second facility In
Bangor, Washington, where the Trident I submarines are now based.

Program Costs The Navy estimatts that the Trident It program will cost about $121.8
billion to acquie, operate, and support between 1082 and 2020.
Figure 5.4 depicts the acquisition and os costs of the Trident 1 subma-
rine and missile through 2020.
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Figure 5.4: Estimated Trident 11 Costs From 1982 to 2020
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Acquisition Costs According to the 1089 sAls, the acquisition cost of the D-5 weapon
system and the Trident 11 submarine after 1081 will be $35.3 and $16.,
billion, respectively. These amounts Include (1) research and develop-
ment of ite D-5 weapon system and Trident II submarine, (2) procure-
mont of 899 missiles, (3) construction of 13 Trident II submarines, and
(4) military construction to support Trident 11 operations. These costs do
not Include the cost of acquiring the Trident I submarines or the Depart,
ment of Energy's nuclear costs.

O&S Costs We ased the Navy to estimate Trident II O& S costs, based on the pro-
grams described in the 1989 sARs. It estimated that the D-6 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
equipment maintenance, and general support., According to the Navy,
Trident 1 o& s costs will end with the retirement of the last submarine in
2032. At our request, the Navy did not include Trident I os costs.

'Accordlng to the Navy, a missile indutrial faclty Is a government-provided facility. The govern-
ment fumishes contractors with equipment to assist In manufacturing missiles.

'According to the Navy, general support costs Inclu'es the base Infrastructure costs, such as housing,
chapels, and theaters.
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Comments From the Depatm ent of Defense

POIRECTOR OF OFENSE RfSEARCH AND ENGINEERING

WASHINGT014. C Z030.~1-1

(aI~rw~)2 1 my w o9

Hr. rrank C. Conahan
Assistant Vozptroller General
National Security and Xnttrnal hfeairs Division
U.S. General Accounting Office
Washington, D.C. 20548

Dear Mr. Conahan:

This is the Department of Dofenga (DoO) responze to the
General Accounting Office (GAO) draft report entitled "STRATEGIC
WEAPOINS: Long-Term Costs Ara Not Reported to the congress," Dated
March 16, 1990 JGAO Code 392478), OSO Case 8272.

The Dapartnant basically concurs with the report fIndings.
However, the DoO does not conpletely concur with the methodology
osed to demonstrate the relative life-cycle costs of the Individual
Modernization prcrams. A more uneful analysis would show each
program's cozplete lire-cycle cost in constant-year dollars,
clearly identifying: (1) the fundibg which has already been
obligated through FY 1990; and (2) the cost reaining to completa
each planned program and to support it to some fixed date. The
latter information would provide the type of discretionary cost
data that are generally needed. In addition, an Important
perspective in that procurement of all elements is completed by
the year 2000. All costs associated with the decades in the next
century are with operations and support. conveying the costx in
then-year dollars, rather than constant-year dollars, tends to
exaggerate the op2rations and support component.

The GAO correctly stated that the DoD does not routinely
provide the Congress vith complete operations and support cost
estimates. Rou'tine reporting requirements in the past have not
included this type of data attributable to specific systems.

Each ffiding is specifically addressed in the enclosure.
The DoD appreciates the opportunity to comment on the draft
report.

Sincerely,

Charles H. Herzfeld

Enclosure
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Commentsl FfV1" the lNpartmitf DrituK*.

GAO DRAF7 REPORT - DATED HARCH! 16, 1990
(GAO CODE 392478) OSD CWSE 0272

"STRATEGXC WEAPONS: lONG-TERN COSTS
?ARE OT REPORTED TO T11E ( ONGESS"

DEPAW4WRT OF D-FW-SZ COMMENTS

-: Fl!DFG

E:HDI M..: Rackgrn d: t IJ.. The GAO observed
that, for the past throu dacadw, thu United, States has had a
strategic nuclear Trad, of airborno syitenn, land-based
intercontinental balliotic misilea, and subzarine-launched
ballistic missila. According to the GAO, at the beginning of FY
1982, the Presaident announcad a program to modor.iiza the triad.
%ha GAO reported that the utrategic modernization program Includes
12 Air Forca and Navy weaon systOms and, once acquired, the
ayatoms could be operational for decades.

The GAO0 indicate d that the program includo3 the following systems:

- the 1-I bomber;
- tho 8-2 bomber;
- the B-52 bomber modifications;
- the KC-135R tanker aircraft;
- the Air-Launchad Cruise K4.sile;
- the Air-Launched Advanced txuise Missile:
- the Air-Launched Short -Aange Attack Missile XX;
- tha Peacekeeper XCD)( in HMnutaman sllos;
- the Traiu-based Peacekoep ',ail Garrison system;
- the Small Xnterconstinantal SAIlistic Missile;
- the Trident II D-5 Submarina-launched ballistic missiles;

and
- the 0-5 capable Trident XI (Ohio-class) submarins.

The GAO also observed that a system's total cost to the Government
i the cost of acquiring, operating, and supporting the system over
its entire life-cycle. The GAO noted that, according to DoD
officials, in most canes, the bulk of a system's total cost would
be incurred during the' operational phase. The GAO pointed out that
operation and aupport costs consist of the direct and indirect
costs of operatin. and maintaining a system, including (1)
personnel, (2) fuel and other consumables, (3) spare parts, (4)
replenishment, (5) direct depot maintenanco, and (6) interim
contractor support.
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Regarding acquisition costa, the GAO explained that the DOD
provides acquisition cost estimates of njor system to the Congreas
in Selected Acquisition Reports. The GAO noted that the DoD was
required to include operation and support cost estimates in those
Selected Acquisition Reports first submitted atter January 1986,
for programs that ware in, or had completed, full-scale

Now onpp 2 8 dovelopmant. (p. 2, pp. 10-12/GAo Draft Heport)

In : Concur. The general proportions of a syztemls
life-cycle cost are typically attributed to Research,
Development, Test and Evaluation (10-15 percent), Procurement
(25-35 percent), and operations (55-65 percent) when defined in
constant-year dollars. It should be noted, however, that when
operations and support costs are expressed in then-year dollars,
over a long period ts .th as 38 years), the operations percentage
will appear avon grehaor. Such is the case with the GAO
analyss

XNDIXHG 0: Acouisition And 0onration And Sugnpot Costs Of Tho
2prntegic Modernization Procira. The GAO found that DOD, Air
Force, and lavy cost estimates indicate that the strategic
modernization program airb'irne, sea-based, and PEACEKEEPER
weapons systems will cost more than $475 billion to acquire,
operate, and support from FY 1982 to FY 2020. The GAO noted that
acquisition, operation, and support costs for airborne systems
accounted for two-thirds of the total. The GAO further noted
that about 25 percent would be needed for the 21 Trident
submarines with D-5 Submarine launched ballistic missiles. The
GAO found that acquisition cost estimates for the 12 Strategic
Modernization systemo from FY 1982 to FY 2002 exceed $200
billion--with airborne systems accounting for most of the costs.
The GAO clso found that projections and estimated costs indicate
that between FY 1982 and FY 2020, operation and support costs
could total over $275 billion--or about 58 percent of all the

wvonpp 2-312 costs during FY 1982 to FY 2020. (p. 3, pp. 16-19/GAO Draft
Report)

DOD Resnonse: Partially concur. The cost figures expressed by
the GAO, in the form of summary information, are compilations of
then-year dollars over a 38 year period. Comparison of programs
using these aggregated then-year dollars can be misleading. This
is true because the affects of inflation, combined with the
relative high and low points in a program's funding stream, are
obscured for the decision maker. It would be more appropriate to
use constant-year dollars for this type of analysis, particularly
for the aggregate summary information.

FINDING C: Liinted Visiilitv Over Operation And Supoort Costs.
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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Congress, generally, do not contain readily usable estimates of
the cost to operate and support the strategic modernization
program's weapon systems during their lifo-cycles. The GAO noted
that the Congress has expressed concern over long-tern oaeration
and sLpport costs and has asked the DoD to provide the cost
estimates on a regular basis. The GLO explained that, in 1986,
the Congress directed the DoD to include life-cycle costa in each
now Selected Acquisition Report submitted after January 1986.
The GAO found, however, that seven of the systems revieuod--
including those for the B-lU, the modified B-52, the KC-135R, the
Trident XI submarine and missile, and the PEACEKEZVER
Intarcontinent 1 Ballistic Missile--waere first submitted before
January 1986 Ad, therefore, did not include life-cycle or
operation anu aupport cost estimates. The GAO also found that
Selected Acquisition Reports for more recent systems--including
those for the U-2, the Short Rangck Attack Missile II, the
Advanced Cruise Missile, and the Rail Garrison--msually Included
only limited operation and suppo- estimates, which did not
contain all of the informaton seoded to fully assess life-cycle
operation and support costs.

The UAO also reported that an individudl system's operation and
support costs become loss visible to the congress after tha
system is fielded. In addition, the GAO reported that the DoD
does not update a system's Selected Acquisition Report once the
system has boon deployed, and budget documents and the Five Year
Defense Plan routinely provided to the Congress do not identify
the total operation and support cost of specific systems.

The GAO reported that the Senat Appropriation Committee has
asked the DOD to provide system-specific operation and support
cost estimates in budget submissions. According to the GAO, the
Committee report on the FY 1988 Defense Authorization Act
directed that (1) each Service be 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
major systems per Service be included in budget submissions,
beginning with the FY 1990 budget. The GAO found that the DoD
attempted to comply, but was unable to do so during the FY 1990
budget cycle. The GAO concluded that congressional concerns
regarding the affordability of strategic modernization systems
can be fully resolved only with the devolopment of complete and
accurate estimates of each systems'S lfa-cycle operation 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 more complete operation and support

Now on pp. 3.4,22.24. cost estimates. (p. 3, pp. 20-22/GAO Draft Report)

DaD Response: Concur. The GAO correctly stated that the DoD
does not routinely provide the Congress vith complete operation
and support cost estimates for most of the 12 strategic
modernization 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 Isupport data attributable to specific
systems.

FlINflR: os st t O The Strateaic 4oderni'ation
proarams MAyne Understated. The GAO reported that, for a
variety of reasons, the actual costs of the strategic
modernization program weapon systems will probably exceed the
projected $475.5 billion cost. According to the GAO, one of the
reasons is that inflation rates are probably too low. The GAO
explained that it used the 1.8 percent inflation rate the DoD
projected for FY 1994 and beyond. The GAO pointed out, however,
that the 1.0 percent is very low by historical standards. In
support of that position, the GAO pointed out that Aircraft
Procurement budget accounts have always exceeded 1.8 percent and
actual inflation in the Air Force operation and maintenance
account fluctuated from 2.7 to 5.4 percent during the 1980s. The
GAO also pointed out that the FY 1994 inflation rate used by the
congressional Budget Office for 1994, was 4.3 percent.

The GAO also observed that acquisition cost estimates may
understatothe actual cost of developing and deploying the
systems. The GAO referenced its February 1989 report on the B-lB
(OSD Case 7747), which found that the Air Force had incurred
about $31 billion in costs--about $3.6 billion more than depicted
in the Selected Aequisition Report--and that the Air Force
planned to spand an additional $669 million in B-lB enhancements.
The GAO also pointed out that the FY 1989 Selected Acquisition
Report cost schedules did not reflect the use of over $750
million from expired appropriations. The GAO observed that
reviews of the more costly B-2 program have shown that DoD
acquisition cost estimates assumed that (1) the Congress will
approve multi-year procurement and at least $7.5 billion 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
areas. The GAO observed that, due to these optimistic
assumptions, the 8-2 acquisition will probably cost more thani the
$70.2 billion DoD estimate incorporated in the report. The GAO
further reported that other factors, such as software support,
interim contractor support, or most indirect operation and
support costs, are not included in cost estimates for the B-52,
the B-IB, 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
enhancements. The GAO concluded that, because of the cited
reasons, the cost estimates for the strategic modernization

Now on pp. 4, 23.24. programs are probably understated. (p. 3, pp. 22-24/GAO Draft
Report)

poD ResPonse: Concur. It should be recognized that inflation
rates used by the DoD 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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between 3.1 percent and 3.4 percent for planning beyond FY 1994.
This in another example of why constant year dollars should be
used.

EXIfl!LZ: 1o1ct Of Recent World Events. The GAO reported
that, at the beginning of the past decade, concern over the
threat posed by the Soviet Union resulted in significant
increases to the U.S. do~ense budget and in the strategic
modrnization proqram. The GAO observed, however, that recent
events in the Soviet Union and Eastern Europa suggest that
perceptions of a diminished Soviet threat will lead to greater
efforts in this decade to control the Federal budget deficit
through reduced defense spending. The GAO noted that the
Congress will consider the first defonsu budgets of the 1990s in
light of the events in Europa and will assess the affordability
of major defense systems. The GAO concluded that those recent
events increase the importance of the ability of Congress to
assess the affordability of the strategic modernization weapon

Nowonpp 2.24 systems. (p. 2, pp. 24-25/GAO Daft Report)

020 flgno: Concur.

£EflflLZ: Projected 9ots QAirborng Svntg=n. The GAO
reported that projected costs for the B-1, the 11-2, the modified
B-52, KC-135R, th AIr Launched Cruise Missile, the Advanced
Cruise Missile, and thoShort ango Attack Missile II will coat
approximately $3i5 billion Thd GAO compiled its cost projection
as follows:

7
- LJAI _Do --Thu cost to acqaire, support, and oporate the

baselina-configration B-I from FY 1952 through FY 2020,
would be over -$54 bIlloh ($27.4 I illicn for acquisition And
$27.4 billion for oporation and support costs).

- DZ.2..D~mn.--Tho B'-2 bomber ray tont morn than $114 billion
to acquire# operate and support through PY 2020 ($70.2
billion for acquiaition and $44.1 billion for operation and
support cost).

- Modified B-52 Bombor--The FY 1982-FY 2020 cost of acquiring,
oporating, and supporting the modified B-52c could equal
$57.8 billion ($1.2 billion for acquisition and $56.5
billion for operation and support).

KC-13R Tanker--The available cost data indicate that, from
FY 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 operation and
support).

Short Range Attack Missile TT--The cost estimates indicated
that Short Range Attack Missile IX acquisition, operation
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and support coul' cost about $4.1 billion through FY 2020
($2.4 pillion for acquisition and $1.7 billion for operation
and support).

Al- t unchd Cruise Missile--The final Air Launched Cruise
Missile Selected Acquisition Report indicated thae. for
missiles acquired aftr 1981, the missile would cast almost
$2 billion. (The GAO noted that operational support costs
were unavailable.)
Advanced cruise Missise--Baued on data in the most recant
Selctad Acquisition Report, acquiring, supporting, and
operating the misuile through FY 2020 could cost about $9.6
billion ($6.7 billion for acquisition and $2.9 billion for
operation and support). (pp. 3-4, pp. 26-50/GAO Draft

Now on pp. 3,2&51, Report)

M: Partially concur. Although the Department concurs
with the overall numbers used, the )oD does not completely concur
with the methodology usad to demonstrate the relative life cycle
costs of the individual modernization programs. See the DoD
rosponso to Finding B.

FfTHDTNPG G: ProJicteS Cost of Tntercontinental Ballistic
Hillan. The GAO reported that the strategic modernization
program intercontinental ballistic micsile system includes the
PEACEKEEPER in Minuteman Silos, the PEACEKEEPER Rail Garrison,
and the Small Intercontinental Ballistic Missile. According to
the GAO, current estimates suggested that the PE\CEKEEPER and
Rail Garrison programs could cost about $38.8 billion--including
$12.1 billion for operation and support--if the Air Force keeps
50 PEACEKEEPERS in operation through PY 2020. The GAO noted that
the Small Intercontinental Ballistic Missile costs were unknown,
pending decisions concerning configuration, force structure, and
basing. The GAO explained the cost projections as follows:

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

- Small Intercontinental Ballistic Missile. The Air Force
could not provide complete estimates of the Small
Intercontinental Ballistic Missile Program's acquisition and
operation and support costs, because of uncertainties
concerning missile quantities, basing characteristics and

Now on pp. 3,5,57, other factors. (pp. 3-4, pp. 51-56/GAO Draft Report)

DoD Resoonse: Partially concur. Although the Department concurs
with the overall numbers used, the DoD does not completely concur
with the methodology used to demonstrate the relative life cycle
costs of the individual modernization programs. See the DoD
response to Finding B.
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FIHDIHG !: Prolected Cost 0f TrdnnrTY Misile And SulbmArina.
The GAO reported that the Navy ast' ated the total life-cycle
cost or acqiring, operating, and iupporting the Trident XX
Submarine LAunched Ballistic Missile and 21 Trident IX submarines
will be $141 billion between FY 1978 and FY 2032. According to
the GAO, of this amount# the Navy estimated that $121.8 billion
would be needed between FY 1982 and FY 2020. The GAO deterzine
that operation and support costs account for $70.1 billion, or
almost 58 percent of the FT 1982-FY 2020 total. The GAO provided
the following explanation of the coat projections:

- Tridnk 1 T Missle--According to the Selected Acquisition
Report and Navy estimates, the missile will cost about $74.1
billion to acquire, operate and support between FY 1982 and
FY 2020 ($35.4 billion for acquisition and $38.8 billion for
operation and support).

- :Trldont XT Submarlng--Tha estiiated cost of the submarine
program from FY 1982-FY 2020 could be $47.7 billion ($16.4
billion for acquisiticn and $31.3 billion for operation and

Now on pp, 3.5864 support). (pp. 3-4, pp. 57-62/GAO Draft Ieport)

V2_gon: Partially concur. Although the Department concurs
with the overall numbers used, the Do does not compleately cancur
with the methodology used to demonstrate the relative life cycle
costs of the individual modernixation programs. See the DoD
response to Finding B.

RECOW{ENDATIONS

o NONE
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