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Dear Mr. Hopkins:

In response to your February 17, 1988, request, and subsequent agree-
ments with your Office, we reviewed the Department of Defense’s (DOD)
joint major defense acquisition programs. You asked us to provide infor-
mation regarding the status of the joint major programs, address ques-
tions concerning memorandums of agreerents (M0As), and determine the
Office of the Secretary of Defense’s (0SD) role in joint efforts and
whether that role should be strengthened. Our objectives, scope, and
methodology are discussed further in appendix I.

At the end of fiscal year 1988, poD had 34 programs that were consid-
ered joint major programs. 0SD has played a role in initiating the greatest
number of these programs and in reviewing and identifying major pro-
grams for potential joint participation. MoAs are not required in joint
programs, but when they are used, they cover a variety of topics, such
as funding, staffing, and provisions for technical or engineering support.
However, they do not provide disincentives to discourage participating
services from abrogating the agreements. We also concluded that there
is no need to strengthen 0SD’s role in joint major programs.

DOD defines joint programs as those having multiservice or multiagency
participation during the research and development (R&D) phase and/or
during the procurement phase. Major programs are defined by poD
Directive 5000.1 as those having $200 million in R&D funding or $1 bil-
lion in total procurement cost. The directive also designates major pro-
grams based on the urgency of need, development risk, joint funding,
significant congressional interest, or other considerations.

0sp identified 51 programs as joint and major during fiscal years 1979 to
1989. We limited our review to those programs that met the dollar
threshold set out in the directive. Consequently, we eliminated 17 pro-
grams from our review because they did not meet the dollar threshold,
or after a preliminary evaluation, we found that for various reasons,
they were no longer categorized as joint major programs. Participants
withdrew from three of these programs, but we could not determine the
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impact these withdrawals had on unit cost. The 34 programs that were
still joint and major as of the end of fiscal year 1988 are discussed in
detail in appendixes II and III. One of these programs had a participant
withdraw but the program remained joint because two services contin-
ued to participate.

Appendix II provides a descriptive summary of the programs in terms of
types of joint service or agency participation, phases when programs
became joint, initiators of joint major programs, and longevity of partici-
pation in joint major programs.

We categorized the programs reviewed into three types of joint service
or agency participation: (1) multiservice procurement programs, (2)
multiservice or multiagency R&D programs, and (3) cooperative develop-
ment programs. We identified 5 multiservice procurement programs
where one service acts as the procuring agent for another; 21 multiser-
vice or agency R&D programs where participants work together to pro-
duce a common system or a variant; and 8 cooperative development
programs, defined in this report as those programs where each partici-
pant is responsible for developing one or more components of an overall
system. (See table I1.1.)

Joint participation began during various phases of the acquisition proc-
ess. These phases include the r&D phases of concept exploration, demon-
stration and validation, and full-scale development. The final acquisition
phase involves production and deployment. Of the 34 programs, 21
became joint during concept exploration and demonstration and valida-
tion, 5 became joint during full-scale development, and 5 became joint
during production and deployment. We were unable to determine the
exact R&D phase at which joint participation began for the other three
programs. (See table I1.2.)

0sD, the military services, the Joint Chiefs of Staff (Jcs), the Congress,
and the President all have initiated joint programs. However, 0sD has
played the dominant role in initiating joint major programs. Specifically,
21 of the 34 programs reviewed became joint at 0sD’s direction, 6 were
initiated by the military services, 3 by the Congress, 2 by the President,
and 1 by the Jcs. (See table 11.3.)

Joint programs are not a new concept. Of the 34 programs reviewed, 4
have had multiservice participation for 20 years or more, 9 programs
have been joint for 11 to 20 years, 13 programs have been joint for 6 to
10 years, and 8 have been joint for 5 years or less. (See table 11.4.)
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OSD'’s Role in Joint
Major Programs

Table I1.5 categorizes the 34 programs by such elements as lead service/
agency, other participants, current phase, and total program costs.

Interservice or interagency agreements explain the nature and extent of
participant involvement in a program. The types of agreements in the
joint programs that we reviewed included operational requirements doc-
uments, MOAS or memorandums of understandings (MOUs), test plans,
program charters, and decision coordinating papers.

There were 27 joint major programs that had a total of 109 Moas or
MoUs. Three programs involved circumstances where service partici-
pants failed to comply with terms of the agreements. One of the pro-
grams—the V-22 Osprey Aircraft program—had a participating service
withdraw, but the program remained joint because other services con-
tinued to participate. The V-22 program was the only program of the
three that had a unit cost increase related to an abrogation of an MoA.

According to 0sD officials, joint program MoAs or MOUS are not required.
We found that when MOAs or MOUs are used, they cover a variety of top-
ics and can be used to establish general operating policies and proce-
dures or deal with a very specific aspect of a program, for example,
personnel assignments. We also found that there are no disincentives to
discourage a participating service from abrogating its agreements. How-
ever, we do not believe that it is necessary to standardize documents
used in joint major programs, because such documents should be pre-
pared on a case-by-case basis to fit the individual program
circumstances.

0SD plays an important role in initiating joint major programs and
reviewing and identifying major programs for potential joint participa-
tion. We do not believe that further measures to strengthen that role are
needed at this time.

Before 1986, the Under Secretary of Defense for Research and Engineer-
ing had responsibility for curbing duplication in weapon systems, sup-
porting standardization, and furthering joint programs. Since 1986, the
Under Secretary of Defense for Acquisition, which replaced the position
of Under Secretary of Defense for Research and Engineering, has had
primary responsibility for reviewing and identifying major programs for
potential joint participation. The Under Secretary of Defense for Acqui-
sition, in his capacity as the Defense Acquisition Executive, chairs the

Page 3 GAO/NSIAD-89-158 DOD Joint Major Programs



B-234407

DOD Comments

Defense Acquisition Board. This board replaced the Defense Systems
Acquisition Review Council in 1987, and assesses the potential of major
programs for joint service participation.

Joint major programs have also been affected by the Goldwater-Nichols
DOD Reorganization Act of 1986. The act changed the JCS structure, con-
sequently changing its role in reviewing joint programs. Specifically, the
act created the Vice Chairman of Jcs, who is responsible for improving
the way joint system requirements are identified and the way joint pro-
grams are managed. The Vice Chairman chairs the Joint Requirements
Oversight Council. In September 1986, the council formally implemented
the joint potential review and designation of programs and requirements
process. The purpose of the process is to facilitate interservice commu-
nication on the opportunities for joint participation in new programs
and previously designated programs undergoing milestone reviews.

We provided a draft of this report to pob for its review and comment.
DOD, in its oral comments, concurred with the report and suggested
minor changes for technical accuracy. We considered each of DOD’s sug-
gested changes and, where appropriate, incorporated them in the report.

We are sending copies of this report to the Chairmen, House and Senate
Committees on Armed Services and Appropriations, the Senate Commit-
tee on Governmental Affairs, the House Committee on Government
Operations and the Secretaries of Defense, Army, Navy, and Air Force.
Copies will be made available to other interested parties upon request. If
we can be of further assistance, please call me on 275-8400.

Staff members who made major contributions to this report are listed in
appendix IV.

Sincerely yours,

= O SR

Paul F. Math
Director, Research, Development, Acquisition,
and Procurement Issues
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Objectives, Scope, and Methodology

In a letter dated February 17, 1988, Representative Larry J. Hopkins
requested us to review DOD’s joint major defense acquisition programs.
We were asked to provide information regarding the status of joint
major programs, address questions concerning MoAs, and determine 0SD’s
role in joint efforts and whether that role should be strengthened.

The objectives of our review were as follows:
1. Collect descriptive data on joint major programs, including:

« how many of the programs initiated since 1978 are still joint major
efforts;

+ whether participating services dropped out of joint efforts;

« whether unit cost increases may have resulted from participant
withdrawals;

« summary data on all the current joint major programs, such as types of
participation, phases when programs became joint, initiators of joint
efforts, longevity of participation in joint programs, and other aspects of
joint involvement; and

+ details regarding each of the current joint major efforts.

2. Address specific questions concerning Moas, including:

+ how many MoAs have been initiated since 1978,

» how many Moas were abrogated and what additional unit costs were
incurred as a result,

» what role 0SD plays in the M0oA process, and

« whether disincentives exist to discourage an individual service from
abrogating an MOA commitment.

3. Review 0sD’s role and the roles of other DOD organizations in joint
major programs.

DOD defines joint programs as those having multiservice or multiagency
participation during the R&D phase and/or during the procurement
phase. Major programs are defined by pop Directive 5000.1 as those
having $200 million in R&D funding or $1 billion in total procurement
cost (in fiscal year 1980 constant dollars! ). The directive also designates
major programs based on the urgency of need, development risk, joint
funding, significant congressional interest, or other considerations.

Constant dollars are dollars adjusted for changes in prices since the base fiscal year 1980.
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0sD identified 51 programs as joint and major programs during fiscal
years 1979 to 1989. The scope of our review was limited to those pro-
grams having the dollar thresholds to designate them as major pro-
grams. We did not review 5 of the 51 programs that 0sD originally listed
because additional information indicated that these programs did not
fall into the joint and major category. The five programs were the DOD
High Energy Laser, which was not a major program, but a technology
effort that did not materialize; the Microwave/Millimeter Wave Mono-
lithic Integrated Circuits; the Very High Speed Integrated Circuits; the
Joint Interoperability Tactical Command and Control Systems; and the
Multiple Launch Rocket System.

In addition, we found that 3 of the 51 programs listed were not joint
programs—the F-16 is bought separately by the Air Force and the Navy
(the Navy’s F-16N is an adversary aircraft used for training missions);
the Advanced Anti-Armor Weapon System-Heavy is an Army only pro-
gram, although the Marine Corps is planning to participate at some time
in the future; and the Wide Area Mine is an Army concept exploration
effort that will evaluate technical approaches that the Air Force previ-
ously developed.

We also found that one program, the Microwave Landing System, was
not major, and another program, the 5/8” Gun and 8” Artillery Guided
Projectile, was neither joint nor major. Of the remaining 41 programs,
we determined that the 34 programs listed on pages 13 and 14 were still
joint and major programs at the time of our review, and we obtained
further descriptive data on each of these programs. For those seven that
had been joint and major at some time since 1978, but were no longer
joint or major at the time of our review, we examined the reasons for
their change in status.

Three of the programs that had been joint and major during the last 10
years subsequently terminated for a variety of reasons: Copperhead,
Medium Range Air-to-Surface Missile, and Inter-Service/Agency Auto-
mated Message Processing Exchange. Program officials told us that the
Army terminated Copperhead for financial considerations. According to
a program official, the Congress terminated the Medium Range Air-to-
Surface Missile in 1984 due to affordability considerations; however, we
found some indication that the services could not agree on requirements.
The Air Force terminated the Inter-Service/Agency Automated Message
Processing Exchange in January 1988 due to funding constraints and
declining confidence that the program could be accomplished within the
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baseline cost and scheduie.

One program, the Bigeye Binary Chemical Bomb, experienced funding
reductions and is no longer major.

Three programs that were joint at one time during the last 10 years are
no longer joint. They include the Light Armored Vehicle-25, the Army
Tactical Missile System, and the Cruise Missiles Project. 0sD directed the
Army to join the Light Armored Vehicle Program in 1981, but termi-
nated its participation in 1983 after the Congress reduced its funding.
Effects on unit cost could not be determined. Program officials told us
that the Air Force withdrew from the Army Tactical Missile System in
1984 because the missile did not satisfy service requirements. We could
not determine the unit cost effects of the withdrawal since the Air Force
was in the program a short time and pulled out in the early r&D phase
(concept exploration) without specifying procurement quantities. In
1988, the Air Force withdrew from the Joint Cruise Missiles Project
after the missiles it had been developing with the Navy were discontin-
ued. Among the remaining 34 programs listed on pages 13 and 14, only 1
had a participant withdraw. The Army withdrew from the V-22 Osprey
Aircraft Program, but the program is still a joint effort because other
services have continued to participate. Specifically, the Army withdrew
from the V-22 Osprey Aircraft program because of higher priorities and
budget constraints. The Air Force continued to participate in the pro-
gram with the Navy; however, it reduced its planned procurement
quantities.

We reviewed joint program documents, MOAs and MOUS, program manage-
ment plans, program management directives, test plans, and cost data.
Unless otherwise noted, all cost data are reported in then-year dollars as
of December 1987, the date of the latest Selected Acquisition Report
(SAR) available during our April through September 1988 fieldwork. We
also interviewed responsible officials in each of the program offices at
0sD and DOD agencies. Where documentation was not otherwise availa-
ble, we relied upon the information supplied in interviews with program
officials.

We have issued reports on at least 25 of the programs reviewed, and we
used this information as appropriate. These reports are listed in appen-
dix III with a discussion of each program.

Our work was conducted at DOD, the Departments of the Army, Navy,
and Air Force, and Defense Advanced Research Projects Agency (DARPA)
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in Arlington, Virginia; Army Materiel Command, Alexandria, Virginia;,
Defense Systems Management College, Fort Belvoir, Virginia; Air Force
Systems Command, Andrews Air Force Base, Maryland; Army Missile
Command, Huntsville, Alabama; Armament Division, Air Force Systems
Command, and Naval Air Systems Command, Eglin Air Force Base,
Florida; Aeronautical Systems Division, Air Force Systems Command,
Wright-Patterson Air Force Base, Ohio; Space Division, Air Force Sys-
tems Command, Los Angeles, California; Army-Tank Automotive Com-
mand, Warren, Michigan; Electronic Systems Division, Hanscom Air
Force Base, Massachusetts; Army Communications-Electronics Com-
mand, Fort Monmouth, New Jersey; and Army Aviation Systems Com-
mand, St. Louis, Missouri.

We performed our work from April 1988 to August 1989 in accordance
with generally accepted government auditing standards.

Joint Major Defense
Programs Reviewed

1. Advanced Antitank Weapon System-Medium (AAWS-M)
2. Advanced Medium Range Air-to-Air Missile (AMRAAM)

3. Advanced Tactical Air Reconnaissance System (ATARS)/ Unmanned
Air Reconnaissance System (UARS)

4. Air Defense Initiative (ADI)

5. Airborne Self-Protection Jammer (ASPJ)

6. Combat Identification System (CIS)

7. Defense Meteorological Satellite Program (DMSP)

8. Defense Satellite Communications System (DSCS)

9. Hellfire Missile System

10. High Mobility Multipurpose Wheeled Vehicle (HMMWV)
11. High Speed Anti-Radiation Missile (HARM)

12. Integrated Communications, Navigation, Identification
Avionics (IcN1A)/Integrated Electronic Warfare System (INEWS)
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13

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24.

25.

26.

27.

28.

29.

. Joint Surveillance Target Attack Radar System (Joint STARS)
Joint Tactical Communications (TRI-TAC)

Joint Tactical Fusion Program (JTFP)

Joint Tactical Information Distribution System (JTIDS)
M1/M1A1l Abrams Tank

Maverick Missile

Military Strategic and Tactical Relay Satellite (Milstar)
National Aero-Space Plane (NASP)

Navstar Global Positioning System (GPS) User Equipment
Position Location Reporting System (PLRS)

Sidewinder Missile

Single Channel Ground and Airborne Radio System (SINCGARS)
Sparrow Missile

Stinger Missile

Strategic Defense Initiative (SDI)

Tacit Rainbow Missile

Tactical Air Operations Module (TAoM)/Modular Control Equipment

(MCE)

30

31

32

33

. Tactical Missile Defense (TMD)
. Tube-Launched, Optically Tracked, Wire-Guided (Tow 2) Missile
. UH-60A Black Hawk Helicopter

. V-22 Osprey Aircraft
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34. Worldwide Military Command and Control System (wwMccs) Infor-
mation System (WIS)
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DOD Joint Major Programs
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This appendix provides descriptive information on the 34 joint major
programs in terms of types of joint service/agency participation, phases
when programs became joint, initiators of joint major programs, and lon-
gevity of participation. It also presents information on such elements as
lead service/agency, other participants, current phase, and total pro-
gram costs.

As shown on table II.1, we categorized the programs as (1) multiservice
procurement programs, (2) multiservice and/or multiagency develop-
ment programs, or (3) cooperative development programs.

Multiservice procurement programs are those in which one service acts
as the procuring agent for another to purchase a specified quantity of a
product. Under these arrangements, the participation of services/agen-
cies—other than the *‘lead” agency—was limited. We identified five
multiservice procurement programs. The TowW program is an example of
such an arrangement where the Army procures the Tow missile for the
Marine Corps.

Multiservice and/or multiagency R&D programs, as we have defined
them in this report, are those in which participants work together begin-
ning at one of the development phases to produce common systems or
variants for specific needs. We identified 21 multiservice/agency R&D
programs: 18 were joint efforts of DOD services and/or agencies, and 3
involved non-DoOD agencies or organizations. DOD programs with non-DoD
participants include: NASP Program with participation by the National
Aeronautics and Space Administration (NAsA); CIS with participation by
the North Atlantic Treaty Organization (NATO); and Navstar GPS with
participation by NATO, the Coast Guard, and the Federal Aviation
Administration.

Cooperative development programs, as we have defined them in this
report, are those in which each participant is responsible for developing
one or more components of a system. We identified eight cooperative
development programs. For example, the Defense Communications
Agency (DCA) manages the DscS and coordinates the services’ efforts to
meet their responsibilities as defined in the DSCS program charter and
the management engineering plan. Each service, however, is responsible
for procuring and deploying specific components of the system. The Air
Force is responsible for the satellites and airborne terminals, and the
Army is responsible for the ground and operations control equipment.
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Table Il.1: Types of Joint Service/Agency

Participation Multiservice procurement  Multiservice/muitiagency  Cooperative development
programs R&D programs programs
Abrams AAWS-M ADI
SINCGARS AMRAAM ATARS/UARS
Stinger ASPJ DMSP
TOW 2 CIS DSCS
UH-60A HARM Joint STARS

Hellfire Milstar
HMMWY SDI
ICNIA/INEWS TRI-TAC
JTFP
JTIDS
Maverick
NASP
Navstar GPS
PLRS
Sidewinder
Sparrow
Tacit Rainbow
TAOM/MCE
TMD
V-22
WIS
5 21 8
Ph ases When As shown in table I1.2, the 34 programs became joint during various

Programs Became

Joint

phases of the acquisition process. The acquisition process includes the
R&D phases of concept exploration, demonstration and validation, and
full-scale development. The last phase of the acquisition process is pro-
duction and deployment. The majority of the programs (29) became joint
during the various phases of r&D. Specifically, 21 of them became joint
during concept exploration and demonstration and validation and 5
became joint during full-scale development. For three of the programs,
we were unable to determine the exact R&D phase at which the partici-
pants joined. Only five programs became joint during the production and
deployment phase.
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Table 11.2: Phases When Programs
Became Joint

Initiators of Joint
Major Programs

R&D*
Concept Demonstration and Fuli-acale Production and
exploration validation development Deployment
ADI AAWS-M Hellfire Abrams
AMRAAM ASPJ Sparrow DMSP
CIS ATARS/UARS Sidewinder SINCGARS®
DSCS HARM TAOM/MCE Stinger
ICNIA/INEWS®  HMMWYV TOW 2 UH-60A
Joint STARS NASP
JTFP Navstar GPS
JTIDS PLRS
Maverick
SDI
T™D
V-22
WIS
13 8 5 5

awe could not determine the exact R&D phase at which participants joined three programs. Specifically,
documentation did not indicate at which R&D phase participants joined the Milstar Program. A TRI-TAC
program official told us that an overall phase at which participants joined could not be provided since
the program was a cooperative development effort and the various TRI-TAC items were started at differ-
ent times. Officials in the Tacit Rainbow program office could only say that the Navy and the Army joined
the program prior to full-scale development.

®The Navy first provided the Army with advance funding in 1985 during R&D for procurement of SINC-
GARS radios. SINCGARS is a multiservice procurement program, however, and the Navy, as well as the
Air Force and the Marine Corps, will only be involved in the production and deployment phase of the
program.

®The Navy and the Air Force signed an MOA for joint INEWS development in 1983 in the concept expio-
ration phase. The Air Force and the Army signed an MOA for joint ICNIA development in 1983 during the
demonstration and validation phase.

Several organizations can influence the initiation of joint major pro-
grams. Table II.3 shows the organizations that initiated jointness in the
34 programs. These organizations include 08D, the military services, the
Jcs, the Congress, and the President. The majority of the programs
became joint at the direction of 0SD.
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Tabte 11.3: Initiators ot Joint Major
Programs?®

Longevity of
Participation in Joint
Major Programs

osD

Services JCS Congress President

AMRAAM

Abrams SINCGARS JTFP ADI

ASPJ

ATARS/UARS TAOM/MCE SDl

AAWS-M

HARM V-22

CiS

Stinger

DMSP

TOW 2

DSCS

UH-60A

HMMWY

ICNIA/ INEWS

Joint STARS

JTIDS

Maverick

Milstar

NASP

Navstar GPS

PLRS

Sidewinder

Sparrow

Tacit Rainbow

™D

TRI-TAC

WIS

21

6 1 3 2

2Data at the Hellfire program office does not show what organization initiated the joint effort.

As an acquisition strategy, joint programs are not a new concept. Table
II.4 shows, for example, of the 34 programs, 4 have had multiservice
participation for 20 or more years. Nine programs were joint from 11 to
20 years, 13 programs were joint from 6 to 10 years, and 8 became joint
programs within the last 5 years.
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Table I1.4: Longevity of Participation in |

Joint Major Programs Last 5 years 6-10 years 11-20 years Over 20 years
ADI (1988) ICNIA/INEWS (1983)  Helifire (1977) DMSP (1969)
Abrams (1987) Milstar (1983) AMRAAM (1976) Sparrow (1968)
AAWS-M (1986) TAOM/MCE (1982) HARM (1975) TOW 2 (1965)
TMD (1986) JTFP (1982) JTIDS (1975) DSCS (1963)
ATARS/UARS (1985) Joint STARS (1982) Navstar GPS (1975)

NASP (1985) Tacit Rainbow (1982) PLRS (1973)
SINCGARS (1985) UH-60A (1982) Sidewinder (1971)
SDI (1984) V-22 (1981) TRI-TAC (1970)
WIS (1981) Maverick (1970)
HMMWV (1980)
CIS (1980)
ASPJ (1979)
Stinger (1979)
8 13 9 4

Status of 34 DOD Joint Table I1.5 presents summary status data on the 34 programs in terms of

M&]OI‘ P rograms . lead service/agency,
« other participants,
+ current phase,
» program charter date,
« percent commonality, and
« total program costs.

Abbreviations and acronyms used in table I1.5 are explained in table
I1.6.
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|
Table 11.5: Status of 34 DOD Joint Major Programs

Lead svc./ Commonality* Total program
System agency Other partic. Current phase Charter (%) costs®
AAWS-M A MC D&Y None 100 $5,469.0
Abrams A MC P&D Yes® 100 21,999.5°
ADI AF N CE Class. N/A® 1,900.0°
DARPA
AMRAAM AF N FSD/ P&D9 1979 100 11,199.2
ASPJ N AF FSD/ P&D" 1981 100 54780
ATARS/ UARS AF/N! MC FSD None N/A 1,556.4
Cis AF A FSD 1980 95 N/D*
N
NATO
DMSP AF N P&D None 100 18724
MC
A!
NSA
DSCS DCA N P&D 1985 N/A™ 807.3"
AF
A
HARM N AF P&D 1983 100 49835
Hellfire A N P&D 1986 95 24207
MC
HMMWYV A MC P&D None 95 22799
AF
ICNIA® AF A FSD 1983 N/D? N/D9
N
NSA
INEWS® AF N D&V 1983 N/DP N/D9
A
Joint STARS AF A FSD 1982 N/D! 40588
0sD
JTFP A AF FSD 1982 80s Class.
N
MC
JTIDS AF A FSD 1975 65 13237
N
MC
QsD
Maverick AF N c P&D None N/D! 76208
M
Milstar AF A Class. Class. N/AY Class.
N
NASP AF NASA D&v None 100 33310
DARPA
N
SDIO
(continued)
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Lead svc./ Commonality? Total program
System agency Other partic. Current phase Charter (%) costs®

Navstar GPS AF A P&D 1975 80 4,108.6
N
MC
OMA
NATO
CG
FAAY

PLRS A MC P&D None 60 613.1%
Sidewinder N AF P&D 1971 95 1,216.6*

SDI SDIO A D&V 1984 N/AY Class.
N
AF
NSA
DARPA
DNA
NASA
DOE
CIA
USUHS
DLA
ACDA

SINCGARS A MC P&D 1976 100 5,698.4
AF:

§’parrow N AF P&D 1976 100 2,758.6%

Stinger A N P&D 1984 100 32792
MC
AF

Tacit Rainbow AF N FSD None N/Deb 3,725.1

TAOM/MCE MC AF P&D None 80 1578.0

T™MD A MC CE None N/Dee 2,900.0
AF

TOW 2 A MC P&D 1982 95 2,394.2

TRI-TAC Add N N/Dee 1971 N/A™ 3,744,059
MC
AF
OsD
JCS
NSA

UH-60A A AF P&D None 100 6,547.2

v-22 N A FSD 1985 80 23,000.4
MC
AF

WIS AF A FSD 1982 100 1,.980.7

DCA
DNA
DLA
DMA
DIA

NSA

Page 22 GAO/NSIAD-89-158 DOD Joint Major Programs



Appern
DOD Joint Major Programs

AL n
ULA L1

2DOD defines commonality as the quality that applies to materie! or systems possessnng like and inter-
ulangeaune characteristics endunﬁg each o Ue Ullllle(] or operaleu and mdlﬂldllle(] Uy pelbonnel
trained on the others without additional specialized training; having interchangeable repair parts and/or
components; and applying to consumable items interchangeably equivalent without adjustment. We
found that 23 of the 34 programs included in our review had a high degree of commonity. Specifically,
12 programs had 100 percent commonality, 9 had 80 percent to 95 percent commonality, and 2 had 60
percent to 65 percent commonality. For the remainder of the programs, commonality was either unde-
termined or not appiicable (i.e., as with cooperative endeavors such as AD} or DSCS). A high degree of
commonality may imply cost savings; however, the cost data necessary to make that determination is

not available.
PTotal program costs are in then-year millions of dollars as of December 1987,

CAccording to program officials, a charter of the M1 Tank Program was signed, but program officials
were unable to provide a copy of the charter or a date.

9This cost data includes M1, which is out of production as well as M1A1 program costs for the Army.
Separate cost data for M1A1 was not available.

¢Commonality is not applicable to ADI, which is a cooperative deveiopment program in which each
participant is responsible for developing one or more components of the overall system that all partici-

mamte il iiam Tha Air Caran anmd tha Nains ara roaanamaibllas far a Aanllastiann Af anrvaillana~an ama ancaacs
Pants win Use. 1€ AIl rGrce and ne iNnavy are responsice 107 a Conetutn Of survemance and engage-

ment technologies to provide strategic air defense against low observable threats to North America.
DARPA conducted R&D on generic, advanced technologies related to strategic air defense.

These are R&D costs only. No procurement estimates were available.

beginning.

'ATARS/UARS is a cooperative development program in which the Air Force is the lead service for devel-
opment of the ATARS sensor suites, and the Navy is the lead for the development of the UARS vehicle
into which the sensor suites will be integrated.

ISince ATARS/UARS is a cooperative development program, commonality is not applicable. However,
each service will procure and use both the components it developed and those deveioped by the other
services.

*As of December 1987, the R&D estimate for CIS was $1,252 million. Total CIS program costs were not
available at the time of our review.

'A 1976 MOA on the joint service management and operation of the DMSP provided a framework for
Army participation in the program. The Army is not currently active in the program, but may join under
block 6, the next generation DMSP system.

TCommonality is not applicable to DSCS, which is a cooperative endeavor. According to a program
official, the Army buys ground terminals and the related operations control equipment for the three
services; the Air Farce procures satellites and its own airborne terminals; and the Navy buys its own

shipborne terminals.

"This is the total cost for the current acquisition of ground terminals, satellites, and control equipment
under DSCS Il only. The overall DSCS program, including DSCS | and i, has been in existence since
about 1963-64.

°ICNIA and INEWS are two elements of an Air Force-led advanced technoiogy development/demonstra-
tion. They are not a single program and will be integrated through weapon system applications of the
resuiting technologies.

PAccording to an ICNIA/INEWS program official, commonality will only be meaningful when the common
avionics baseiine specifications are avaiiabie in iate 1983.

9According to ICNIA/INEWS program officials, development cost estimates were $110 million for ICNIA,

Page 23 GAO/NSIAD-89-158 DOD Joint Major Programs



Appendix I
DOD Joint Major Programs

and $245 million for INEWS as of November 1988. Procurement and total cost estimates are not yet
available.

"The Army uses a surveillance and control data link to transfer data between the ground and airborne
segments. The Air Force uses JTIDS for this purpose.

SThe components of JTFP are the Army's All-Source Analysis System (ASAS) and the Air Force's Enemy
Situation Correlation Element (ENSCE). According to a 1982 Army memorandum, the JTFP objective
was to develop these systems with the greatest possible degree of hardware and software commonality
and interoperability consistent with service requirements. The Army expects the software to be 90 per-
cent common and the hardware to be 80 percent common.

'According to Maverick program officials, the versions of the Maverick are very similar. Several variants,
AGM-65A through AGM-65G, have been produced incorporating changes in component parts. For
example, the 65D and 65G versions are 100% common except for the warhead and fuze, and the 65F
and 65G versions are 100% common except for the rocket motor and safe arm device required by the
Navy on the 65F version.

YA July 1986 Milstar Terminal commonality analysis demonstrated that the Line Replacement Unit com-
monality was very limited across the services because of divergent requirements driven by platform
constraints. All hardware items were given a low rating for commonality potential across the services
due to major design differences between terminals.

YAustralia is also a participant in the Navstar GPS Program.

“The cost for Enhanced PLRS (EPLRS), the pre-planned product improvement for PLRS, could not be
separately determined because it is included in the Army Data Distribution System.

*Cost data is for the AIM-9M version of the Sidewinder only.

YCommonality is not applicable to SDI, which is a cooperative development program. Most of the tech-
nology and research efforts that are now part of the SDI Program were part of the service/agency pro-
grams when SDI was presidentially mandated in 1983. Each of these efforts was transferred from the
service/agency budgets to the SDI Program with the submission of the fiscal year 1985 budget to the
Congress.

“According to program officials. the Marine Corps is expected to fund the SINCGARS Program in fiscal
year 1989. The Air Force plans to participate but has not submitted a formal request.

83Cost data is for the AIM-7M version of the Sparrow only.

BbAccording to program officials, the December 1987 Air Force program management directive only
requires that the services maximize commonality between the air- and ground-taunched versions of the
Tacit Rainbow Missile. It does not specify that a percent commonality be achieved.

“CAccording to program officials, TMD is currently in the concept exploration phase, therefore, the base-
line program has yet to be defined and percent commonality cannot yet be determined.

99TRI-TAC is a cooperative development endeavor. The Army is the lead service for the overall program.
The different participants lead various parts of the TRI-TAC Program. For example, the Army is the lead
service for the circuit switch and the Air Force is the lead for the radio.

f€According to a program official, each of the various TRI-TAC items is in a different state of develop-
ment and has its own initial operational capability ({0OC). Therefore, no one current phase can be speci-
fied for the overall program

"'Since TRI-TAC is a cooperative endeavor, commonality is not applicable.

99This is the program cost for the Army only. Marine Corps, Air Force, and Navy costs are not inciuded

because funding is not centrally managed, and all of the services fund their portions of the program in
separate budget lines.
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Table il.6:Abbreviations and Acronyms
Used in Table 11.5 That Are Not Listed in
the Contents

MOAs

A Army

ACDA Arms Control and Disarmament Agency
AF Air Force

CE concept exploration

CG Coast Guard

CIA Central Intelligence Agency
Class. Classified

DCA Defense Communications Agency
DIA Defense Intelligence Agency

DLA Defense Logistics Agency

DMA Defense Mapping Agency

DNA Defense Nuclear Agency

DOE Department of Energy

DOT Department of Transportation
D&V demonstration and validation

FAA Federal Aviation Administration
FSD full-scale development

MC Marine Corps

N Navy

N/A not applicable

N/D no data available

NSA National Security Agency

P&D production and deployment
USUHS Uniformed Services University of Health Sciences

Interservice/interagency agreements explain the nature and extent of
participant involvement in a program. The types of agreements we
found in joint programs include operational requirements documents,
MOAS Oor MOUSs, test plans, program charters, and decision coordinating
papers.

We found that of the 34 joint major programs that we reviewed, 27 had
a total of 109 moas or MoUs. We found 3 programs with instances of fail-
ure to comply with the terms of MOAs: Maverick, pmMsP, and the V-22
Osprey Program. However, the only program that we identified as hav-
ing a cost increase related to an abrogation of an Moa was the V-22 Pro-
gram. The Army withdrew from the V-22 Osprey Program in 1988 due
to budget constraints. In addition, the Air Force, although remaining in
the program, reduced its planned procurement quantities of the V-22
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OSD’s Role in Joint

Major Programs
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$30.7 million, due primarily to the Army’s withdrawal.

0sD officials told us that 0SD is not involved in joint program MOAs or
MOUs and that they are not always required. Any of the types of agree-
ments mentioned above, or others, may be used for joint programs. We
also found that the number and types of agreements varied considera-
bly. In some programs, such as the M1/M1A1 Abrams Tank Program in
which the Army acts as the procuring agent for the Marine Corps, there
are no joint agreements. The document used to accomplish the procure-
ment for the Marine Corps is a military interdepartmental purchase
request.

We also found that MoAs, when they are used, cover a variety of topics
and can be used to establish general operating policies and procedures
or deal with a very specific aspect of a program, such as personnel

assigned from a participating organization. We found that there are no

disincentives to discourage a participating service from nhrnoahnd an

¥V O

agreement, but since a program’s needs may change dependmg ona
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ardize the do cumentatlon sed in joint programs or otherwise enforce

P Sy

agreements th

1ay no longer be applicabie.

rr

As seen in table II.3 and the following discussion, 0sD has had a domi-
nant role in initiating joint major programs, and we do not believe that
further measures to strengthen that role are needed at this time. A July
1984 Joint Logistics Commanders’ study also reported that 0sD organiza-
tions were the dominant source in joint program initiation.

Prior to 1986, the Under Secretary of Defense for Research and Engi-
neering had responsibility for curbing duplication in weapon systems,
supporting standardization, and furthering joint programs. Since 1986,
the Under Secretary of Defense for Acquisition, a position created by
the Congress under the 1986 Military Retirement Reform Act (Public

Law 99-348), has replaced the position of Under Secretary of Defense

for Rocoareh and Fnainocaring and hae harnma nna nf tha nrimarv nnci-
AVL AVL OV GAL VAL Qe ullélll\o\ob lllb CAARLL LLGWD MVULVILLLL VilL UL viLle PL lll[m.y PVDL

tions for reviewing and identifying major programs for potential joint-
ness. This individual also serves as the prmC'xpax advisor to the
Secretary of Defense on all matters relating to the acquisition system;
research and development; production; logistics; command, controi and
communications and intelligence (C3I) activities related to acquisition;
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military construction; and procurement. In addition, the Under Secre-
tary of Defense for Acquisition, acting as the Defense Acquisition Exec-
utive, chairs the Defense Acquisition Board,' which assesses major
programs for joint service participation.

Public Law 99-433, the Goldwater-Nichols DOD Reorganization Act of
1986, changed the structure of JCS and consequently, affected its role in
reviewing joint programs. Specifically, the act created the position of the
Vice Chairman of Jcs, who is responsible for improving the way joint
system requirements are identified and the way joint programs are
managed.

The Vice Chairman chairs the Joint Requirements Oversight Council,
which was formerly called the Joint Requirements and Management
Board. The Council’s charter includes responsibility for reviewing mili-
tary requirements for potential joint application and assessing and iden-
tifying programs for jointness at the beginning of the acquisition
process. The charter also stipulates that the Council will examine indi-
vidual service and interoperability issues that arise during joint pro-
gram development or operation. We previously reported the need for an
organization within DOD to resolve interservice disputes and that the Jcs
should have a stronger role in joint programs.z A Jcs official told us that
the Council has been reviewing such cross-service issues and that a
number of classified requirements disputes have been resolved.

In September 1986, the Joint Requirements Oversight Council formally
implemented the joint potential review and designation of programs and
requirements process to facilitate interservice communication on the
possibilities for jointness in new programs and previously designated
programs facing review at milestones I and II.

The Defense Acquisition Board conducts milestone reviews to determine
whether a program should proceed to the next acquisition phase. A
“milestone 0” decision indicates whether a system should proceed into
the concept exploration phase, during which alternative system con-
cepts are identified and evaluated. Following a ‘‘milestone I"” decision, a
system proceeds into the demonstration and validation phase, during
which a few test articles are fabricated to see if they can perform gener-
ally as expected. A “milestone II"”” decision determines whether one or

I'This board replaced the Defense System Acquisition Review Council in 1987.

“Joint Major System Acquisition By the Military Services: An Elusive Strategy (GAO/NSIAD-84-22,
Dec. 23, 1983).
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more systems should proceed into full-scale development. A “milestone
III"’ decision determines whether a system should be produced and

fialdand
LITIUCU.

Although the scope of our work was limited to joint major programs, we
found that joint service acquisitions of less-than-major-programs are
also being encouraged by the Joint Logistics Commanders. In 1984, the
Under Secretary of Defense for Research and Engineering directed these
commanders to identify and select programs with opportunities for joint
efforts at the less-than-major-program level. Subsequently, subordinate
commanders responsible for aeronautical, ordnance, and
communications-electronics fields identified joint opportunities at the
component and less-than-major-program levels. Some less-than-major
items procured jointly include transceivers and aircraft engines.
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AAWS-M

This appendix discusses each of the 34 programs in greater detail,
including background information that describes the program, partici-
pating services and agencies, program schedules and applicable tests,
deliveries, interservice/interagency agreements, costs, and a listing of
recent reports issued by our Office. The details discussed under each
heading vary because of the complexity of some programs, the range of
joint involvement, the maturity of the programs, and issues that we
believe should be discussed to provide an overview of each program.

The Aaws-M is a medium-range, portable antiarmor weapon for use in
rough terrain, rapid deployment, and air assault operations. (Fig. III.1
shows the three Aaws-M concepts.) It is intended to defeat tanks and
other targets expected on the battlefield of the 1990s, and it will replace
and offer significant improvements over the Dragon weapon system in
the Army and Marine Corps inventories. The system consists of a
container/launcher, a missile, and a reusable command/launch unit. The
system was to employ one of three possible technologies—a laser beam
rider, a fiber optic guidance missile, or an infrared imaging system. DOD
officials informed us that, since the time of our review, the Army and
Marine Corps have selected the imaging infrared fire and forget technol-
ogy for Aaws-M development.

In July 1985, the Army approved the required operational capability
document for the program. According to program officials, the program
became joint with the Marine Corps in April 1986 at the direction of 0sD.
Subsequently, the Army and Marine Corps approved the program’s joint
services’ operational requirement based on a threat analysis. Officials
from the program office anticipate the Marine Corps and Army systems
will have 100 percent commonality.
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Figure !ll.1: The Three AAWS-M Concepte

Ad\ianced Antitank
Weapon System Medium

(DRAGON REPLACEMENT)

IMAGING INFRARED TECHNOLOGY
FIRE & FORGET:

LASER BEAM RIOER TECHNOLOGY

HUGHES AIRCRAFT TEXAS INSTRUMENTS? FORD AEROSPACE
CANDIDATE CANDIDATE CANDIDATE

Source: AAWS-M Program Office.
4imaging Infrared Technology was selected for AAWS-M Development.

Service Participants AAWS-M is a multiservice research and development program. The Army
is the lead service and the Marine Corps is the participating service.

The Marine Corps joined the program in April 1986, during the technol-
ogy demonstration phase. In January 1987, a Marine Corps Deputy Pro-
ject Officer was assigned to the AAWS-M project office. However, because
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of a reorganization of the Marine Corps acquisition system in April
1988, the deputy told us that he was reassigned as the Marine Corps
Liaison Officer to the Missile Command. In this position, the officer acts
as a liaison and oversees the Marine Corps’ participation in several Mis-
sile Command programs, including the Aaws-M Program.

Schedule

At the time of our review, Aaws-M was in the technology demonstration
phase. Specifically, it was in a 27-month technology demonstration
phase to investigate the three possible technologies for the system. The
program office planned to complete technology demonstration by
December 1988 and to begin full-scale development in April 1989.

In April 1988, the Aaws-M contractors began tests that included warhead
lethality assessments and force-on-force evaluations to estimate system
effectiveness in an operational environment. The test program included
18 missile flights for each contractor to demonstrate performance in
degraded environmental conditions. According to a program official,
government testing included the force-on-force test, completed in June
1988; the portability tests, completed in April 1988; warhead testing,
completed in August 1988; dirty battlefield testing (degraded environ-
ment), completed in February 1988; and the flight tests, completed in
November 1988.

A program official told us that, of the tests completed, all contractors
demonstrated the capability to fire from enclosures and that levels of
noise, recoil, toxicity and debris were acceptable. The official also told
us that (1) the portability test revealed little difference among the can-
didates, and all results were acceptable; (2) lethality tests revealed that
two contractors met requirements, and the third would propose changes
to meet requirements; and (3) countermeasures and dirty battlefield test
results were positive. According to the official, all contractors were gen-
erally able to hit and kill the target in the presence of obscurant and
suppression measures.

Deliveries

None of the contractors have delivered complete systems, but all have
delivered R&D hardware items for testing and analysis. These deliveries
include prototype command launch units, system mockups, prototype
warheads, flight motors, launch motors, propellant samples, and motor
strain evaluation cylinders. The R&D deliveries were scheduled between
November 1987 and June 1988 and took place on schedule. No produc-
tion deliveries have occurred to date.
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Agreements

The joint services’ operational requirement is the only signed joint
agreement. The Army signed an MoOA on March 20, 1988, and sent it to
the Marine Corps for staffing. This MOA was intended to establish the
relationships between the Army Program Executive Office and the
Marine Corps Research and Development Command. On October 3, 1988,
the Marine Corps requested some changes and furnished three options
to the document. The Army revised the document and returned it to the
Marine Corps. A project official expects the Marine Corps to finalize the
document.

In June 1986, the Army and Marine Corps approved a joint test and
evaluation master plan for the technology demonstration and validation
phase. The test plan specified portability tests, force development test
and evaluation (force-on-force), dirty battlefield tests, and system flight
tests. The Army and the Marine Corps jointly planned the testing, and
the Marine Corps was involved in every aspect of planning and execut-
ing the testing on a day-to-day basis, including providing a number of
gunners for testing.

Costs

According to a program official, the estimated cost of specific contractor
concepts and the actual range of estimated cost are competition sensi-
tive. Therefore, only the highest cost concept is discussed here. The
Army currently estimates the Aaws-M to cost about $5.5 billion—$535
million in r&D and $4.9 billion in procurement. Estimated acquisition
cost has not changed significantly since April 1986 when DOD approved
the technology demonstration. The current procurement unit cost esti-
mate is $38.7 thousand for the missile and $38.5 thousand for the com-
mand and launch unit.

Recent Reports

Army Budget: Potential Reductions to the Research, Development, Test
and Evaluation Budget (GAO/NSIAD-88-214, Sept. 1, 1988).

DOD Acquisition Programs: Status of Selected Systems (GAO/NSIAD-88-
160, June 1988).

Antitank Weapons: Current and Future Capabilities (GA0O/PEMD-87-22,
Sept. 1987).
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AMRAAM The AMRAAM was designed to meet the Air Force’s and Navy’s medium
range air-to-air missile requirements for the 1989-2005 timeframe. Con-
gress approved the development of a new medium range air-to-air mis-
sile in the July 1976 poD Appropriation Authorization Act of 1977.
Subsequent to that, the Under Secretary of Defense for Research and
Engineering directed the establishment of a joint Air Force/Navy pro-
gram office to develop the missile.

The program’s objective is to produce a missile that will provide a pilot
with the capability to simultaneously engage several targets under all
weather conditions and the maneuverability to avoid counterattack.
(AMRAAM is shown in fig. I11.2.)
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Figure 111.2: AMRAAM

Source: AMRAAM Program Office.

AMRAAM is to be a replacement for the services’ medium range air-to-air
missile, the Sparrow. It is expected to have better performance than the
Sparrow and therefore, improve the combat effectiveness of the ser-
vices’ latest aircraft, such as the Air Force’s F-15, F-16, and the
Advanced Tactical Fighter (ATF), and the Navy's F-14 and F/A-18. It
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also is to have launch and maneuver capability, multiple target capabil-
ity, higher speed, greater range, and better resistance to electronic coun-
termeasures than the Sparrow. The missile is to be more reliable and
maintainable than the Sparrow. ‘

The program’s joint services’ operational requirements document, dated
September 1976, was revised in April 1978 and subsequently approved
by both services in September 1978. A joint tactical working group com-
posed primarily of combat experienced Air Force, Navy, and Marine
Corps air crew members under the direction of the Under Secretary of
Defense for Research and Engineering, determined the operational
requirements for the missile. An official from the program office told us
that the Air Force and Navy missiles would have 100 percent
commonality.

Service Participants

AMRAAM is a multiservice rR&D program. The Air Force is the lead service,
and the Navy is the participating service. Both have participated in the
program since concept exploration.

Schedule

At the time of our review, AMRAAM was nearing the end of its full-scale
development phase and initial production had begun. The program expe-
rienced substantial schedule slippages and cost growth during its devel-
opment, and as a result, the Secretary of Defense approved a
restructured program in 1985. The restructured program extended the
missile development schedule from 54 to 79 months and delayed the 10C
date from 1986 to 1989.

We reported in July 1988 (GAO/NSIAD-88-186) that, as a result of test
delays and schedule changes, a number of uncertainties existed about
AMRAAM's combat performance. Through April 1988, only 59 of the
planned 89 live-fire missiles, about 66 percent, had been launched. Only
3 of the 59 test missiles had the full-capability configuration, and there
had been no operational tests with the full-capability missiles. Although
the tests had demonstrated many of the missile’s critical performance
requirements, many other technically difficult and operationally realis-
tic tests had not been completed.

Before the May 1988 Defense Acquisition Board review, the Air Force
Operational Test and Evaluation Center (the Air Force’s independent
test activity) described AMRAAM's combat effectiveness as ‘‘undeter-
mined” because none of the planned operational tests with
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full-capability missiles had been conducted. The test activity also
described the missile’s reliability as ‘‘undetermined” because of delays
in completing reliability tests and because of some recent reliability fail-
ures in the flight test program. We reported in July 1988 that if flight
testing continued at the current rate, such tests would not be completed
until May 1989.

In March 1989, a program official reported that the full-scale develop-

ment flight test nrogram was comnleted in Tﬂnnnrv 1989 and that all
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previously identified reliability failures had been resolved with the
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tial operational test and evaluation is scheduled to be completed by
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Despite test delays, 0SD approved initiai low-rate production of 180
interim design missiles in June 1987. In May 1988, the Defense Acquisi-
tion Board recommended that 0SD approve the low-rate production of
400 full-capability missiles. In September 1988, the 0sD Conventional
Systems Committee agreed that AMRAAM be procured at the low-rate pro-
duction quantity of 900 missiles in fiscal year 1989. The Defense Acqui-
sition Board expects to consider a request for authority to begin full-rate
production later in 1989,

Deliveries

Hughes Aircraft Company is the AMRAAM development contractor. How-
ever, Raytheon Company is also under contract to monitor Hughes'

de51gn effort and produce 15 missiles to qualify as an AMRAAM second-

cnnrece nrodiicor According to nrogram officiale Hughoe comnlotad
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deliveries of developmental mlssﬂes in January 1989. poD officials
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ered and Raytheon was qualified as the second-source producer in Feb-
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ruary 1989.

Both contractors were awarded production quantities beginning in fiscal
year 1987. Hughes is manufacturing 105 of the 180 missiles while Ray-
theon is manufacturing 75. The initial delivery of the missiles under the
first production contracts with Hughes Aircraft Company began in Sep-
tember 1988. Raytheon began deliveries in February 1989. Deliveries of
missiles from the second year’s production contracts are scheduled to
begin August 1989 from Hughes and October 1989 from Raytheon.

In total, the services plan to procure more than 24,000 missiles over an
11-year period, 3 years of low-rate and 8 years of full-rate production.

1=l d plrod
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Agreements

The joint services’ operational requirements document, which the Air
Force and Navy approved, defined the operational need of the missile in
terms of threat, problem, concept, and capability. Within these catego-
ries, 33 requirements were defined. They included higher speed,
increased maneuverability, all aspect look-down shoot-down capability,
and better resistance to electronic countermeasures.

The program management directive dated October 1976 directed the ini-
tiation of a joint Air Force/Navy development program for the AMRAAM.
The joint program management charter, which has been updated period-
ically since November 1979, describes the responsibilities and authority
of the Air Force program director.

The April 1988 program management plan, which the Air Force and
Navy program managers signed, stipulates joint personnel levels, pro-
gram funding estimates, and general management plans for the pro-
gram. The test and evaluation master plan describes the test
management relationships. The AMRAAM test plan outlines a large
number of flight tests that increase in difficulty as the missile design
matures.

Costs

As previously mentioned, the AMRAAM Program has experienced signifi-
cant cost growth since its inception. In 1987, we reported (GAO/
NSIAD-87-168) that the missiles estimated acquisition costs (both develop-
ment and production) had increased in 1984 constant dollars from $3.4
billion for 20,000 missiles to $8.2 billion for 24,335 missiles. Our 1988
report (GAO/NSIAD-88-160) stated that program acquisition costs were
$8.7 billion in 1984 dollars ($11.2 billion when inflation is considered)
which included $1.2 billion for R&D and $7.5 billion for procurement of
24,320 missiles.

The December 1987 sAR, showed a decrease of about $400 million from
the original $11.6 billion development cost estimate' to the $11.2 billion
current estimate for total program acquisition costs. According to the
SAR, this reduction was the net effect of a number of cost changes that
included quantity and schedule changes.

1A development estimate reflects the estimates of operational/technical characteristics, schedule and
program acquisition cost (by appropriation) developed at the time full-scale engineering development
is initiated (milestone II).
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Recent Reports

Missile Development: AMRAAM's Combat Effectiveness at Production Not
Fully Tested (GAO/NSIAD-88-186, July 7, 1988).

DOD Acquisition Programs: Status of Selected Systems (GAO/NSIAD-88-
160, June 30, 1988).

Missile Development: Development Status of the Advanced Medium
Range Air-to-Air Missile (GAO/NSIAD-87-168, Aug. 14, 1987).

Missile Procurement: Advanced Medium Range Air-to-Air Missile
Preproduction Test Results (GAO/NSIAD-87-165FS, June 2, 1987).

Aircraft Procurement: Status and Cost of Air Force Fighter Procurement
(GAO/NSIAD-87-121, Apr. 14, 1987).

DOD Acquisitions Programs: Status of Selected Systems (GAO/NSIAD-87-128,
Apr. 2, 1987).

Missile Procurement: AMRAAM Cost Growth and Schedule Delays (GA0/
NSIAD-87-78, Mar. 10, 1987).

Aircraft Procurement: Air Force Air Defense Fighter Competition (GAOy
NSIAD-86-170BR, July 22, 1986).

Missile Development: Advanced Medium Range Air-to-Air Missile
(AMRAAM) Certification Issues (GAO/NSIAD-86-124BR, July 9, 1986).

Technical Risk Assessment: The Status of Current pop Efforts (GAoy
PEMD-86-5, Apr. 3, 1986).

Missile Development: Advanced Medium Range Air-to-Air Missile Legal
Views and Program Status (GAO/NSIAD-86-88BR, Mar. 28, 1986).

Missile Development: Status of Advanced Medium Range Air-to-Air Mis-
sile (AMRAAM) Certification (GAO/NSIAD-86-66BR, Feb. 18, 1986).

ATARS/UARS

The ATARS/UARS is an umbrella program that will enable advanced
electro-optical sensor suite to be carried on both manned aircraft and
unmanned air systems.

The ATARS portion of the program is designed to meet the needs of tacti-
cal commanders for detection, location, and classification of tactical
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targets with sufficient accuracy to permit the timely delivery of air or
ground launched weapons. ATARS focuses on full-scale development of a
common family of electro-optical/infrared sensor suites (replacements
for existing film based reconnaissance systems) data-linked sets, record-
ers, and reconnaissance management systems for upgrade of Air Force
and Navy manned and unmanned reconnaissance systems. The sensor
suites will be integrated into a mix of tactical reconnaissance platforms.

The UARS portion of the program consists of an electro-optical sensor,
either a visible light sensor or an infrared sensor suite, integrated by the
Air Force into an unmanned air reconnaissance vehicle. The vehicle is
being developed by the Navy under the mid-range remotely piloted vehi-
cle program.

The services entered into the cooperative program to jointly manage
nonlethal unmanned aerial vehicle activities under the control of 0sD.
These cooperative activities include requirements reconciliation, acquisi-
tion strategy, and a management structure that will maximize the com-
monality of equipment. The services plan to produce a joint statement of
requirements by mid-fiscal year 1989.

In conjunction with ATARS/UARS, the ground stations developed under the
Jjoint services imagery processing system will have commonality to the
Air Force, Navy, and Marine Corps manned and unmanned systems.

Service participants’ requirements were incorporated into the request
for proposal/contracts for the ATARS/UARS Program. Each service will
procure ATARS sensors and UARS vehicles through the other service's
program.

Service Participants

ATARS/UARS is a cooperative development program with the Air Force as
the lead service for developing the ATARS electro-optical sensors and
ground stations. The Navy is the lead service for the medium-range
unmanned air reconnaissance vehicle development. Commonality is not
applicable since this is a cooperative development. The Navy and the
Marine Corps joined the program during the demonstration and valida-
tion phase in 1985,

Schedule

ATARS/UARS is currently in full-scale development. The program is on
schedule. Development test and evaluation is scheduled to begin by
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October 1990, and initial operational test and evaluation is scheduled to
begin in 1991, The system’s 10C date is classified.

Deliveries

According to pOD officials, although procurement funds are contained in
the joint Unmanned Aerial Vehicle Program, specific delivery dates and
quantities have not yet been determined.

Agreements

Moas for this program include a Naval Air Systems Command and Air
Force Systems Command agreement, dated August 1987, outlining the
ATARS/UARS cooperative developments and a March 1985 agreement
between the Navy and the Air Force on tactical reconnaissance develop-
ment activity.

Costs

ADI

Air Force R&D costs are $167.7 million for ATARS and $24.5 million for
UARS. Procurement costs are $684.2 million for ATARS and $680 million
for UARS. The total program cost for ATARS/UARS is $1.6 billion.

ADI, the North American Strategic Air Defense System, complements SDI
and is intended to serve two purposes. It will address future low observ-
able air breathing threats and quiet cruise-missile capable submarine
threats to North America by providing assured surveillance and tactical
warfare antiaircraft capabilities. It also will provide options for
increased air defense if the strategic ballistic missile threat is reduced
either by treaty or by deployment of some form of strategic missile
defense.

In serving these purposes, ADI includes the development of undersea,
space-based, airborne and ground-based surveillance systems, and battle
management/command, control, communications, and engagement tech-
nologies for an advanced air defense system.

The ADI concept began in a 1981 Air Defense Master Plan. The ADI Pro-
gram was first funded in 1987 in response to a 1985 presidential direc-
tive for a separate technological program to address the growing
strategic air threat. According to a program official, 0SD subsequently
established ADI as a multiservice program because of broad operational
requirements and mission areas encompassed by strategic air defenses
versus advanced air breathing threats, including sea-launched cruise
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missiles. An additional objective is to leverage ADI technology invest-
ment within the entire spectrum of service, DARPA, and spI Organization
(sp10) Programs. The ADI Program will achieve this leverage by aug-
menting technology programs that contribute to air defense needs and
by avoiding duplicate efforts through close service and agency
coordination.

ADI is a cooperative R&D program currently in the concept exploration
phase. Because this is a cooperative technology development program,
commonality is not applicable. According to a program official, joint
operational requirements for the program are currently being
developed.

Service Participants

The Air Force is the coordinating service for the AbI Program. The Navy
and DARPA joined this program at the concept exploration phase. The
Office of the Under Secretary of Defense for Acquisition, primarily the
Deputy Director, Defense Research and Engineering for Strategic and
Theater Nuclear Forces, is the cognizant 0sD office for ADI. The Strategic
Defense Panel within the Strategic Systems Committee provides 0SD
oversight and guidance of ADI activities planned and executed by the
services and agencies. The Inter-Agency ADi Steering Committee was
replaced by a working group of the Strategic Defense Panel. The work-
ing group meets quarterly, is chaired by 0sD, and has membership simi-
lar to the Steering Committee. JCS may be called upon to review/validate
ADI operational requirements that cannot be handled under service prac-
tices and procedures.

DARPA is conducting R&D on advanced technologies related to strategic air
defense. The Navy, which joined ADI in fiscal year 1988, has research
efforts that focus on active and passive acoustics for undersea
surveillance.

Schedule

ADI is conducting technology development, including overall concepts,
architectures, and requirements for strategic air defense. According to
DOD officials, no formal milestone decision has been made; however, the
decision to enter demonstration and validation is scheduled to be made
in early 1990 with a “‘system of systems’ milestone decision. Selected
demonstration and validation is expected to be conducted between 1991
and 1994. Full-scale development is scheduled between fiscal years 1993
and 1995; at that time, the initial systems and technologies selected for
full-scale development will be shifted to service management.
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Deliveries

According to program officials, planned or actual deliveries are not yet
applicable.

Agreements

The Inter-Agency ADI Steering Committee charter, dated August 1987,
defines committee roles, responsibilities, and procedures for coordinat-
ing and integrating the ADI technology. The ADI Program charter is classi-
fied. The United States also has signed an air defense modernization MOA
with Canada, which mentions the ApI Program. The ADI management
plan, dated September 1987, outlines program objectives, interagency
cooperation, and management and budget structure.

Costs

There are no projects within Api1 that are jointly funded or developed.
Each service is allocated funds from an 0sD program element and is
responsible for managing assigned portions of the total ADI effort. For
example, the Air Force is conducting research in system integration, sur-
veillance, €31, and engagement projects, while the Navy is researching
system integration, undersea surveillance, and anti-air warfare/
engagement.

According to a program official, as of December 1987, the r&D develop-
ment estimate was $2.8 billion. However, due to refinement of the tech-

nologies to be developed and fiscal constraints, the current estimate was
$1.9 billion.

Recent Reports

Air Defense Initiative: Program Cost and Schedule Not Yet Determined
(GAO/NSIAD-89-2Fs, Oct. 28, 1988).

ASPJ

Under the aspJ Program, electronic countermeasures systems will be
developed to provide tactical aircraft self-protection against terminal
threat weapons through the remainder of the century. The ASPJ system
incorporates jamming, radar warning receiving, with both the Navy
ALR-67A and the Air Force ALR-56M and other electronic warfare func-
tions, and consists of two receivers, a data processor, and low and high
band transmitter units. ASPJ will be integrated with other electronic war-
fare systems.

The program was started in 1969 as a traveling wave tube component
that amplifies and transmits radio frequencies. In 1976, DoD’s Director
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of Defense Research and Engineering directed that this effort be com-
bined with the Air Force’s lightweight, low-cost countermeasure pro-
gram to form what is currently known as the AspJ Program.

Joint operational requirements and threshold parameters for the pro-
gram are reflected in the December 1979 joint decision coordinating
paper. The decision coordinating paper for ASPJ is revised approxi-
mately every year.

The system, which has 100 percent commonality for Navy and Air Force
aircraft, will be installed in the F/A-18, F-14, F-16, and possibly the A-6
aircraft, and in a pod on the AV-8B aircraft. (Fig. II1.3 shows the AspJ
electronic countermeasures device.) The percentages of Navy and Air
Force aircraft that will be fitted with the jammer, by informal agree-
ment, are 66 percent of the Navy'’s frontline operational aircraft (i.e.
carriers and readiness squadrons) and 90 percent of the Air Force's F-16
quantity buy.
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Figure 111.3: The ASPJ Electronic Countermeasures Device

Airborne Self-Protection Jammer
ASPJ/ALQ-165

= o

¥ ¥_ A Joint Program

Source: ASPJ Program Office.

Service Participants ASPJ is a multiservice R&D program. The Navy is the lead service, and the

Air Force joined the program in 1979 during the demonstration and vali-
dation phase, at the direction of 0SD.
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Schedule

Production of the AspJ system was supposed to start in 1985 but fell
3-1/2 years behind schedule. The slippage was due to technical problems
involving miniaturization, thermal redesign, modifications for increased
capability, hybrid circuit redesign, hardware and software integration,
and reliability of power supplies.

At the time of our review, the AspJ Program had nearly completed full-
scale development and production verification was beginning. In Decem-
ber 1986, 0sD approved the ASPJ acquisition to include a production ver-
ification phase. This phase provided for the acquisition of 6 units with
an option for 14 additional units contingent upon test results and a joint
service review. The units procured under the production verification
and full-scale development phases will support a program of joint test-
ing and evaluation.

Environmental qualification testing, consisting of temperature, altitude,
vibration, shock, and thermal overload testing, was completed and AspJ
performance in a dense environment was validated in October 1987.
Development testing was completed in June 1988, and operational test-
ing began at that time. Limited production is scheduled to begin in May
1989 pending successful test resuits. The 10C date is classified.

Deliveries

Sixteen system deliveries were originally planned under r&D; however,
only 12 were delivered and fielded. Twenty deliveries have been
planned for the production verification phase and are scheduled to
begin in fiscal year 1989. No quantities have been ordered yet under the
procurement phase, but current estimates are for 1,834 units. ASpPJ
procurements will be tied to aircraft procurements and, therefore, will
fluctuate from year to year.

Agreements

In 1981 the Navy and the Air Force signed a joint program charter that
discusses program organization and direction, service responsibilities,
and shared development funding commitments. Joint operational
requirements are reflected in the decision coordinating paper, which
shows mission requirements and threshold parameters.

The Air Force and the Navy signed an engineering development MoA in
1978 which outlined joint responsibilities, billets, and funding agree-
ments during phase one of the AspJ engineering development phase. This
MOA provides for joint Navy and Air Force funding of engineering devel-
opment phase one and joint provisioning of assets. The Navy and the Air
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Force signed a full-scale development MOA in 1982 that defines program
responsibilities and management relationships. At the time of our
review, a similar production agreement was in draft.

Costs

The Navy and the Air Force have funded R&D costs for the system. As of
the December 1987 sAR, the development estimate for R&D was $236.4
million while the current rR&D estimates had increased to $571.7 million
due to revised escalation rates, re-assessment of program improvement
requirements, addition of Air Force r&D funds and changes directed by
the Joint Requirements and Management Board. No development esti-
mates for procurement were available, but according to program offi-
cials, the total current estimate for ASPJ was about $5.5 billion.

Recent Reports

CIS

DOD Acquisition Programs: Status of Selected Systems (GAO/NSIAD-88-
160, June 30, 1988).

Technical Risk Assessment: The Status of Current pob Efforts (PEMD-86-5,
Apr. 3, 1986).

The cIs program office is responsible for managing development of air-
craft identification friend or foe (1IFF) systems. The CIS program office is
primarily responsible for developing the MARK XV IFF, the United
States version of a NATO interoperable replacement for the outdated
MARK X/XII IFF systems. 0SD initiated the MARK XV system to improve
combat identification capability by providing high confidence, line-of-
sight friendly identification of aircraft and ships. The MARK XV is also
intended to improve battle management and allow best use of weapons
at maximum range.

0SD established the cIs program office in 1980 to direct, coordinate, and
oversee the tri-service efforts and to develop improved combat identifi-
cation capabilities. The joint operational requirements dated July 1984,
when the program was in the demonstration and validation phase, speci-
fied form, fit, and function to be compatible with MARK XII; and inter-
operability with NATO and other allies. The requirements also specified
the size, power, cooling and weight of airborne equipment. Current
requirements call for 95 percent commonality at shop replacement unit
level.
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Service Participants

The Air Force is the lead service for this multiservice rR&D program. The
Army and the Navy joined the program in 1980 in the concept explora-
tion phase. Two agreements regarding the program were signed among
NATO countries in 1987 in the demonstration and validation phase.

In August 1986, we reported (GAO/NSIAD-86-181) that the services had not
supported the joint program office, thereby limiting the scope of its
efforts. We recommended that 0sD elevate the CIS Program to a higher
level of authority to ensure that friendly identification requirements are
adequately considered in major weapon system acquisition programs
and to ensure that the program office has the authority to obtain the
personnel needed to accomplish the program objective. DOD agreed with
the need to reexamine the CIS program office’s organization placement
and also agreed that service support had been inadequate. In response
to our recommendations, DOD formed a high-level joint management
team with a March 1987 MOA. A steering committee was also formed and
set out to review overlap. An April 1987 0sD letter stated that these
actions were completed.

Schedule

The MARK XYV IFF Program began in June 1980. Demonstration and vali-
dation flight testing occurred in 1988. At the time of our review, the
program was making the transition to the full-scale development phase.
Full-scale development slipped 6 months from June to December 1988
because of late delivery of demonstration and validation hardware. In
addition, the Air Force restricted the request for proposal release until
the program funding issue was resolved and the requirements review
was accomplished. Full-scale development is scheduled to continue
through fiscal year 1994, at which time production is scheduled to
begin.

Deliveries

No deliveries have been scheduled to date.

Agreements

A tri-service charter dated September 1980 established the mission,
authority, and responsibility for management and administration of
resources and projects, such as the MARK XV identification subsystem
which constitutes the overall United States Question and Answer Identi-
fication System program. Moas for this program include (1) an agree-
ment between the CIs program office and the National Security Agency
(NsA), dated November 1984, which outlined the responsibilities and
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interfaces required MARK XYV development and production
and (2) an agreement between the cIs program office and the Air Force
program office responsibie for the MARK XII dated December 1983,
which defined the roles of the program offices and identified areas
where reciprocal actions are required. In addition, the Air Force, Army,
and Navy signed an Moa in February 1985 documenting responsibilities
and establishing policies for management and administration of CIS

programs.

e-r
‘.
Q
i—
s
L=
a
e

The Air Force, Army, and Navy approved the MARK XV IFF system pro-
gram management plan in June 1986. This plan provides the program’s
objectives, acquisition and development strategies, schedule, and techni-
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and technical characteristics for the system.

Costs

Only R&D cost data were available at the time of our review. Production
values will be determined after the December 1988 Defense Acquisition
Board review. The development cost estimate for rR&D has decreased
from $1.7 billion to $1.3 billion as a result of revised economic escalation
indexes and the schedule being extended 2 years, to fiscal year 1995.
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DMSY PY ovides visible and infrared cloud cover data and otuer neteoro-
logical, oceanographic, and solar-geophysmal information to support
DOD's strategic and tacticai missions woridwide. (The sateliite is shown
in fig. I11.4.) DMSP’s mission is to collect and disseminate such data
through all levels of conflict consistent with the survivability of the sup-
ported forces. Data also are provided to the civilian community through
the National Oceanic and Atmospheric Administration.

Joint services’ operational requirements for DMSP are included in a mem-
orandum the JCS issued in August 1986 concerning military require-

ments for defense environmental satellites. The DMSP satellites are 100
percent common to service particinpants.

.......................... el Latig]
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Figure 11l.4: DMSP

Source: DMSP office.
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Service Participants

The Air Force is the lead service for DMSP. 0SD initiated the joint program
in March 1969 when it approved joint development of a data receiving
terminal that could be installed on Navy ships. According to program
officials, all service participants joined the program in the production
phase. A 1976 M0A contains provisions for Army participation but,
according to program officials, the Army is not currently active in the
program; however, the Army may join under development of the next
generation of DMSP systems. NSA is also participating in the program, but
data is not available to show the exact date that NsA joined.

DMSP is a cooperative development program comprised of Air Force,
Army, and Navy segments. The Air Force segment is made up of space-
craft, sensors, boosters, launch and command and control facilities, and
data receiving, handling, processing, relay and display facilities. The
Army segment, if required to fulfill Army responsibilities as defined in
the joint Army-Air Force meteorological support regulation, would con-
sist of ground data receiving, processing, and display facilities. The
Navy segment, including the Marine Corps, consists of shipboard and
land-based direct data handling, relay, and display facilities. Each ser-
vice is to manage the acquisition, operation, training, and support of its
segment and provide focal points for coordinating program matters
within its own service.

Schedule

DMSP satellites were developed in blocks that are generations or evolu-
tionary groupings of satellites. Block 5D satellites have been in the pro-
duction phase since 1972. Block 5A through 5D-2 systems have been
completed. The program is currently producing satellites under the
block 5D-2 Improved/5D-3 system. Block 6 satellites are currently in the
concept exploration phase and are planned to go into full-scale develop-
ment in 1994,

Deliveries

According to Navy officials, all block 5A through 5D-2 satellites have
been delivered. The first 5D-2 improved satellite has been delivered and
the next three are scheduled for delivery in fiscal years 1989-90. The
prototype 5D-3 satellite is planned for delivery in fiscal year 1990 and
the five production 5D-3 satellites are planned for delivery in fiscal

years 1994-98. A block 6 prototype is planned for delivery in fiscal year
2002.
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Agreements

In July 1965, pMSP was an Air Force operational program. In March
1969, poD approved a joint service development effort for this program.
An April 1973 moa established management policies and responsibilities
for the Army, Navy, and Air Force. DOD's Director, Defense Research
and Engineering, updated and approved this MoA in December 1976.

According to program officials, the Navy and the Air Force signed an
MOA in 1979 concerning joint development and procurement of a passive
multifrequency microwave imager to be launched on DMSP satellites.
While core portions of DMSP are funded through the Air Force, the lead
service, funding for the imager is provided by both the Air Force and
the Navy.

In 1985, the Navy, Air Force, NAsaA, and the National Oceanic and Atmos-
pheric Administration signed an M0A to develop and launch a Navy
remote ocean sensing system via DMSP.2 According to program officials,
the Secretary of the Navy canceled plans for the Navy remote ocean
sensing system in 1987 due to budget constraints, but not before the
Navy had already bought one microwave imager to be launched on the
Navy remote ocean sensing system satellite. This imager has been trans-
ferred to the Air Force for use on DMSP.

Costs

As of December 1987, the R&D estimate was $523 million, and the total
program cost was about $1.9 billion for current blocks 5D-2 improved/
5D-3, under which satellites 11 to 20 will be developed and produced.
Cost information for older DMSP satellites is not available.

Recent Reports

Procurement: Assessment of DoOD’s Multiyear Contract Candidates (Gao/
NSIAD-88-233BR, Sept. 1, 1988).

Procurement: Assessment of poOD’s Multiyear Contract Candidates (GAO/
NSIAD-87-202BR, Aug. 31, 1987).

Weather Satellites: Economies Available by Converging Government
Meteorological Satellites (GAO/NSIAD-87-107, Apr. 23, 1987).

Weather Satellites: User Views on the Consequences of Eliminating a
Civilian Polar Orbiter (GAO/RCED-86-111, Mar. 7, 1986).

>The purpose of the Navy remote ocean sensing system was to acquire global ocean data for military
and civilian operations and research.
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DSCS provides DOD and other users with unique and vital communications
service over long distances not supportable by other communications
means. (See a typical DsCs operation in fig. II11.5.) The DsCS Program
started in 1963-64. DSCS is a cooperative development program com-
prised of space, ground, and control segments.

The space segment is a constellation of satellites that receive signals
from earth terminals and rebroadcast them back to earth stations at a
different frequency. Under this segment, the first terminal was
deploy=d, and the first satellite was launched in 1965-66. Since then,
DSCS has gone through three evolutionary phases or generations. Satel-
lites under Dscs I were low altitude, non-geostationary, and had low
capacity. Satellites under Dscs II were high altitude, geostationary, and
had medium capacity. Satellites under the current pscs III phase are geo-
stationary and have the largest capacity ever achieved.

The ground segment is comprised of earth terminals that send signals to
and receive them from the satellites. The latest version of such termi-
nals is the AN/GSC-52, which has a computer display that leads the
operator through a series of diagnostic functions to determine where
terminal problems are occurring. This display minimizes operator train-
ing, improves efficiency and reduces terminal down time. The terminal
will eventually be capable of operating in a remote or unmanned state,
but this has not yet been achieved.

The Dscs Operations Control Segment (DOCS) maximizes the utility of
communications resources under all operating conditions, and minimizes
the adverse effects of equipment failure, weather, and hostile threats. It
is comprised of several subsystems.

The pscs Operations Support System (DosS) provides network planning
and performance predictions.

The pscs Automatic Spectrum Analyzer (DASA) monitors the satellite
downlink spectrum and compares the results with Doss predictions.

The pscs Frequency Division Multiple Access Control System automates
control of a large communications network.

The pscs Electronic Counter-Countermeasure Control System automates
control of the smaller but more critical jamming protected communica-
tions network.

The Smart Multi-Circuit Terminal handles all coordinating communica-
tions between the control centers and the earth terminals.
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The Satellite Configuration Control Element receives satellite telemetry,
issues satellite payload control commands, and performs jammer locat-
ing calculations.

The D0OSS/DASA subsystems are necessary to remove the satellite commu-
nications networks from manual control to a semi-automated system
that will support the growing communications requirements. According
to program officials, upgrades have been developed to allow DOSS/DASA
to interface with more DOCS subsystems and act as the DOCS central
computer.
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Fiaure lIL.5: Tvnical DSCS Oberation
Figure lIL.3:; Tybic (5 0Op

Satellite Control Facility?

Space and Missile Systems Organization Defense Communications Agency

Satellite Configuration Control Element?

3Ground control complex at Sunnyvale, Cal., monitors and controls the housekeeping of the DSCS Il

spacecraft via its Remote Tracking Station Network. It also provides backup Communication Configura-
tion Control functions.

PSatellite control element provides in-band command and control of the payload configurations to meet
worldwide user requirements. They also display selected payload and telemetry data.
Source: DCA.

Service Participants

DSCS has been a joint program since it began concept exploration in 1963-
64. 0sD mandated the joint participation. JCS determines the use, loca-
tion, and application of all assets and validates system requirements.
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DCA is the DSCS program manager, providing systems engineering, techni-
cal support, and operational management. The Army, Air Force, and
Navy operate and maintain strategic terminals assigned by JcS.

All three services use DSCS communication services and execute parts of
the program. In accordance with an 0sb mandate issued in 1975 in the
Dscs II phase, the Air Force is executive agent for the space subsystem.
The Army is executive agent for the ground subsystem to include tri-
service operation and maintenance training, and life-cycle logistics sup-
port. The Navy develops and purchases unique shipborne terminals.
Each service provides military construction and operations and mainte-
nance support for assigned terminals.

The overall DSCS Program is a joint program, although each individual
acquisition is done by a single service. Commonality among service par-
ticipants is not applicable to DSCs.

Schedule

The current acquisition of satellites under the space segment began in
1984, and they achieved 10C in 1985. This segment is currently in the
production and deployment phase and is expected to end in 1996 with
the launch of the last pscs III B satellite on a new multiple launch
vehicle.

Acquisition of the AN/GSC-562 ground terminals under the DSCs ground
segment began in 1982. The AN/GSC-562 was a non-developmental item.
Production of the AN/GSC-562 was 12 months behind schedule due to the
longer than expected lead times for terminal components. 10C had
slipped by 16 months and deployments were delayed as a result of the
slippages in the production schedule, problems with the availability of
spare parts and technical manuals, construction funding, and host
nation approvals. However, in March 1989 pop officials advised us that
AN/GSC-562 production had been completed.

Purchases of DOSS/DASA systems under the control segment began in
1979. The control systems achieved 10C in 1982. The control segment is
now in the production and deployment phase, with deployment
expected to end in 1992. Operations under this segment are expected to
continue into the late 1990s and potentially into the 21st century along
with pscs I and follow-on satellites.

The latest procurement action for the control segment was threatened
with cancellation due to lack of Army funding; and as a result, the DoSS
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production effort was reduced. Six DOSSes, 14 DaSAs, and 5 DOSS remote
terminals are still required for 2 active DSCS operations centers and the
support locations. The number of DOsSes has already been reduced to
three, with six DASAs and two DOSS remotes.

According to the program office, all DSCS testing has been on schedule.
Joint operational testing is conducted each time that a satellite or
ground terminal is ready for deployment. Testing on the design of the
DOSS/DASA under the control segment is complete.

Deliveries

The space segment is currently procuring the last 7 of 14 satellites. A
total of 39 AN/GSC-52 ground terminals have been procured and deliv-
ered to the government. Plans have been made to procure 12 DOSS/DASA
units under the control segment, but only the first 6 have been bought
and fielded due to reduced levels of Army funding.

Agreements

The current DSCS program charter, dated 1985, identifies DcA as the pro-
gram manager. The DSCS management engineering plan, dated April
1986, established Dscs management relationships and provided guide-
lines for program functions essential to system acquisition and imple-
mentation. The DSCS Program plan provides an annual update of DSCs
communications and control requirements. A joint transfer agreement
lays out responsibilities for equipment transfer between services. These
documents form the basis of agreements between the services and pca
for the pscs Program.

The Air Force Space Division governs testing of satellites under the
space segment with the DScCs I1I orbit test plan. There are two plans for
testing ground terminals under the ground segment: (1) procedures for
testing at the contractor’s facility dated June 1985 and (2) the medium
satellite communications terminal AN/GSC-52 acceptance test plan
dated October 1986 and revised June 1988. According to program offi-

cials, testing on the design of DOSS/DASA systems under the control seg-
ment is complete.

Costs

Development estimates for the space, ground, and control segments are
not available. For the last seven Dscs III satellites under the space seg-
ment, the cost is $528.6 million using fiscal years 1984 through 1988
funds. The 39 AN/GSC-52 ground terminals procured under the bDscs III
ground segment were non-developmental items requiring no r&D funds.
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Hellfire Missile System

Their current acquisition cost is estimated at $254 million. For DOSS/DASA
systems under the Dscs III control segment, the total cost is $24.7 mil-
lion: $8.4 million for the development and procurement of two systems,
and $16.3 million for the procurement of the remaining four. Based on
these figures, the total expenditures for the purchase of pscs III equip-
ment under the current acquisition is $807.3 million.

Hellfire is a laser guided, air-to-ground missile system designed to defeat
heavy armored vehicles and minimize exposure of delivery vehicles to
enemy fire. Hellfire can be employed in a variety of modes, including
autonomous, ground or airborne remote, or direct or indirect fire. It is
also a candidate for a surface-to-surface role to satisfy the close combat
anti-armor mission need.

According to program officials, the modified Navy/Marine Corps version
of the Hellfire includes a safe arm device for shipboard operations. With
the exception of the safe arm device, the commonality between the
Army and Navy/Marine Corps versions is about 95 percent. (The Hell-
fire is shown being fired in fig. II1.6.) The Hellfire Missile is to be
employed with the Army’s AH-64 Apache attack helicopter and the
Navy/Marine Corps’ AH-1 helicopter.
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Figure Il1.6: The Helifire Missile Being Fired

Source: Hellfire Progra Office.

The Army, Navy, and Marine Corps approved a June 1977 joint services’
operational requirements document during full-scale development. The
Air Force also approved the document in January 1978. This document
specifies common performance requirements, including providing accu-
rate fire on acquired targets, which have been designated by ground or
aerial observers and launch aircraft crew members. In 1978, the Air
Force agreed to monitor the program.
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Service Participants

Hellfire began as a multiservice rR&D effort in 1977 when it was in full-
scale development. Data at the Hellfire program office does not show
what organization initiated the joint effort. The Army is the lead service
for the Hellfire with the Navy and the Marine Corps as participants. The
Air Force monitored the development of the missile for use on the A-10,
but—according to the project office— the Air Force subsequently deter-
mined that the missile did not meet its needs. The Army is responsible
for developing and producing the missile, launcher, and container; pro-
viding depot logistics support for the missile and launcher; and procur-
ing common spare parts.

The Navy has primary responsibility for Navy/Marine Corps applica-
tions of the Hellfire. The Navy has responsibility for development, pro-
duction, and deployment of the necessary electronic controls and
displays required to launch the missile from Marine Corps helicopters;
conducting Marine Corps system testing and deployment; providing all
logistics support not provided by the Army; and participating in peri-
odic program progress and design reviews. The Navy is also responsible
for funding all Navy/Marine Corps service-unique requirements and
support by furnishing a military interdepartmental purchase request to
the Hellfire project office.

Schedule

Operational testing was completed, and DOD approved the Hellfire for
production in November 1981. Production began in 1982 and the system
achieved 10C for the Apache helicopter in 1986.

Deliveries

As of December 1987, the total estimated procurement quantity was
48,925 missiles. All 229 missiles scheduled for delivery under r&Dp and
8,587 of the 9,534 missiles scheduled for delivery under procurement
had been delivered.

Agreements

In late 1985, the Army and the Navy signed an MoA which specified
planned efforts to satisfy joint service operational requirements, and
provided a coordination plan between the Army and the Navy. The Jan-
uary 1986 Project Manager Charter for Hellfire, which superceded the
1984 charter, specified that the Army project manager would provide
centralized life-cycle management for all Hellfire Missile subsystems
related to guidance, control, and effectiveness.
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Costs
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for procurement. The Army attributed the cost increases to an addition
of 24,096 missiles; revised escalation indexes; schedule slippages;

revised production cost estimates; program improvements; and engineer-
ing changes. These engineering changes included incorporating a mini-
mum smoke motor and changes to the warhead and seeker. Program
acquisition unit costs increased from a development estimate of $0.03
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Recent Reports

HMMWV

Defense Budget: Potential Reductions to Missile Procurement Budgets
(GAO/NSIAD-87-206BR, Sept. 10, 1987).

weight Multi p rpos W apo Procuremen ograms (GAO/NSIAD—85 138,
Sept. 9, 1985)
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trial Base (GAO/PEMD-85-3, Apr. 4, 1985).

HMMWYV is a 1-1/4 ton diesel powered light vehicle that can be configured
for a variety of roles ranging from a general purpose utility vehicle to a
weapons carrier or ambulance. (The HMMWV is shown in fig. II1.7.) It will
replace a portion of the family of tactical vehicles used by the Army, Air
Force, and Marine Corps. The vehicles being replaced range in size from
1/4 to 1-1/4 tons and include the M151 and M247 utility trucks, the
M880 and M561 cargo trucks, and the M792 ambulance.

The joint service program evolved from a 1969-76 Army effort to
develop a high mobility weapon carrier and a 1976-79 Marine Corps pro-
gram to develop a common-chassis vehicle for use in a variety of roles.
According to a program official, the vehicle has 95 percent commonality
based on parts.

The March 1987 acquisition plan for atMMwV reflects a competitive multi-

ycar quulblLlUll IUI U.DLd.l yl:'d.lb 12700 LHIUUBII J.UUL uu: UdblL lllUUClb
included in the plan are categorized as either group I vehicles (utility
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cargo, armament, and TOW missile carriers), or group II vehicles (shelter
carriers and ambulances).

Figure 111.7: The HMMWYV

Source: HMMWYV Program Office.
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A weapons system manager is assigned to the program to ensure that
the operational and support requirements of the participating services
are met. For exampie, according to program officiais, the Marine Corps
needs vehicles that contain ballistic armor protection and have deep
water fording capability that are not included on the other services’
vehicles.

Schedule

According to an Army official, HMMWV is currently in the production and
deployment phase, and was expected to continue in this phase through
the year 2000; however, they now estimate that this phase will continue
only through 1994,

, initial production qufmg of groun I vehicles was
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iems). As of February 28, 1989, about 3,700 group II vehicles had been
fielded.

Deliveries

According to a program official, planned and actual deliveries for R&D
were 33 HMMWVs, and as of December 1987, planned procurement quan-
tities under contract totaled 63,531, of which 46,453 vehicles had been
delivered. As of January 31, 1989, gquantities delivered to all services
totaled 57,143.
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Costs

Development estimates for r&D were $11.3 million. A program official
told us that, as of December 1987, the R&D estimate, including testing
costs, was $19.8 million. Unit production cost estimates were $20 thou-
sand to $27 thousand depending on the model. A program official stated
that the unit cost estimate for the ambulance has increased by over $13
thousand, from $27 thousand to $40 thousand, due to the complexity of
the vehicle. According to the same official, program costs, as of Decem-
ber 1987, are about $2.3 billion through fiscal year 1993.

Recent Reports

HARM

Procurement: Assessment of DOD’s Multiyear Contract Candidates (GA0O/
NSIAD-87-202BR, Aug. 31, 1987).

Problems With Army’s High Mobility Multipurpose Wheeled Vehicle
Continue (GAO/NSIAD-86-79, Apr. 4, 1986).

Major Defense Issues Being Addressed By The General Accounting
Office (GAO/NSIAD-85-42, Mar. 1, 1985).

The HARM AGM-88A is an air-launched surface attack missile for use
against land-based and sea-based enemy defense radars. Development of
the HARM began in 1972 to address deficiencies in the SHRIKE and
Standard Arm Missiles. HARM is part of the defense suppression systems
program, which includes the Laser Maverick, Imaging Infrared Maver-
ick, Hellfire, and Sidearm weapon systems. According to a program offi-
cial, HARM was made a multiservice R&D program because both services
had the same requirements. This program official told us that program
requirements are included in an acquisition plan which is updated annu-
ally and that the HARM has achieved 100 percent commonality. (HARM is
shown in fig. I11.8.)
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Figure 111.8: HARM

Source: HARM Program Office.

Service Participants

The Navy is the lead service for the HARM multiservice R&D program. The
Navy project manager is responsible for management and accomplish-
ment of the objectives stated in the project manager charter. The Air
Force joined the program in 1975. According to a program official, this
was during the demonstration and validation phase. The Air Force
assigned a deputy project manager who, according to the project mana-
ger charter, assumes all authorities and responsibilities of the project
manager during his absence.

Schedule

The HARM's full-scale production contract was definitized and joint Navy
operational evaluation/Air Force initial operational test and evaluation
were completed in 1982. The program is currently in the production
phase and is scheduled to continue through fiscal year 1996.
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The program was lengthened to include the HARM AGM-88C upgrade.
The program has also been extended to deveiop and procure a capability
against newer threats now being fielded. Two guidance section variants
are in development: a block III variant by Texas Instruments and a low
cost seeker variant by Ford Aerospace. The low cost seeker is based on

technology developed by the Naval Weapons Center at China Lake.

According to a program official, the expansion of requirements delayed
10C. In addition, production may be delayed because of the May 1988
explosion at the Pacific Engineering Management Plant in Nevada. That
plant produced the ammonium perchlorate used for the rocket motor.

We previously reported on problems with HARM. In May 1985, we
reported that a sophisticated initial design, coupled with a major
increase in performance requirements contributed to production plan-
ning being done in late development (GAO/NSIAD-85-34). We felt it was
unrealistic to do little production preparation in development and pro-
ceed to an ambitious production buildup without expecting major prob-
lems. DOD agreed with our findings and believed that it had made
progress in this area since it issued directives on production initiatives
in 1984,

In June 19856 (GAO/NSIAD-85-68), we reported that in the HARM Program,
concurrent development and production was greater than planned, the
initial production decision was made before significant operational test
and evaluation results were available, and the full-production decision
was made before the operational evaluation was complete. DOD partially
concurred with this finding but stated that although limited HARM pro-
duction was authorized before operational testing, the results of devel-
opment testing warranted the acceptance of some risk to avoid cost
increases and satisfy an urgent Navy operational need.

In March 1988, we reported on defective soldering and launch lugs, and
transducer probiems with HARM (GAO/NSIAD-88-104). DOD acknowledged
that a number of problems had been experienced during missile produc-
tion, and stated that there are established procedures for early identifi-
cation and correction of such defects and problems. DOD also stated that
in no case did the Navy knowingly accept missiles suspected of contain-
ing defects that could affect missile performance.
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Deliveries

Planned and actual deliveries under r&D total 99. According to the
December 1987 sAR, 3,274 units had been delivered although 3,264 had
been planned. The total quantity planned through 1991 was 14,537.

Agreements

A July 1975 MoA designates the Navy as the lead service and outlines
program management, technical, operational, and fiscal responsibilities.
A February 1985 mou formalizes working relationships between Navy
and Air Force personnel. The 1983 version of the HARM project manager
charter stipulates the mission, authority, and responsibility of the HARM
project manager and describes the project’s scope, operating relation-
ships, organization, and resources. A June 1987 program management
directive discusses joint development of the upgraded HARM block IV and
the lower cost seeker.

Costs

Both R&D and procurement for the HARM Program have been multi-
service funded. As of December 1987, the development estimate for R&D
was $238.9 million; the current estimate was $627.9 million. The devel-
opment estimate for procurement was $2.2 billion; the current estimate
was $4.4 billion. The total program cost in December 1987 was $5 billion
and the program acquisition unit cost had increased from a development
estimate of $0.17 million to $0.34 million.

Recent Reports

ICNIA/INEWS

Quality Assurance: Concerns About Four Navy Missile Systems
(NS1AD-88-104, Mar. 24, 1988).

Procurement: Assessment of DOD’s Current Multiyear Candidates
(NSIAD-86-176BR, Sept. 8, 1986).

Production of Some Major Weapon Systems Began With Only Limited

Operational Test and Evaluation Results (NSIAD-85-68, June 19, 1985).

Why Some Weapons Systems Encounter Production Problems While
Others Do Not: Six Case Studies (NSIAD-85-34, May 24, 1985).

ICNIA/INEWS are two Air Force led technology development programs.
ICNIA is a program to design, fabricate, and test technological approaches
to an integrated radio frequency subsystem for aircraft. The technology
being developed draws upon very high speed integrated circuit data
processor technology, and if feasible, in the latter stages the program
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will integrate a common signal processor. INEWS is a program to develop

the next generation airborne self-protection warning and countermea-

sure technology for next generation tactical aircraft. It will enable host
aircraft to perform combat missions in the advanced threat environment
of the 1990s by providing aircrews with timely and accurate threat
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WdAIIllE with automatic dppll(,d,l,l()[l of OleIllUlﬂ countermeasures.

While the purpose and mission of the two systems are different, both
expect to incorporate recent innovations in modular avionics, systems
architecture, semi-conductor technology, computerization, and computer
software to integrate and automate avionics functions. ICNIA/INEWS tech-
nology is expected to greatly reduce size and weight, increase reliability,
and substantially lower overall operation and support costs.

According to a program official, waveforms needed by each service have
been identified to some degree, and they constitute the initial joint oper-
ational requirements for ICNIA, Waveforms are the patterns of modula-
tion for transmitting and receiving signals in the radio frequency
spectrum. The services plan to coordinate their requirements through
the Joint Integrated Avionics Working Group to assess functional
requirements for modules which, when integrated on the different air-
craft, will meet service unique requirements while having joint
applicability.

Service Participants

According to a program official, 0SD strongly encouraged joint service
involvement in ICNIA/INEWS multiservice R&D programs. The Air Force is
the lead service for the ICNIA Program, which began as a joint effort
between the Air Force and the Army in 1983 during the demonstration
and validation phase.

In a 1985 report (GAO/NSIAD-85-94), we recommended that the Secretary of
Defense direct the Secretary of the Navy to join the ICNIA technology
demonstration. We felt that this action would give each service partici-
pant a voice in advancing avionics technology and in developing a stand-
ard communication, navigation, and avionics system at minimum
combined cost. DOD concurred with our findings and recommendation.
We reported that the Navy had recognized the need for 1CNI1A technology
for its future generation of aircraft, but had not joined the program due
to unavailability of funds, a lack of Navy aircraft program requirements
for ICNIA technology, and a concern about committing to specific hard-
ware configurations before determining specific requirements.
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According to a program official, the Navy subsequently joined the pro-
gram in February 1986, with the signing of a tri-service MoA. In Decem-
ber 1987, the Navy received funding for design work on Navy unique
waveforms. In conjunction with NSa, the three services are to develop an
integrated communications and transmission security module and inte-
grate it into ICNIA.

The Air Force also is the lead service for INEWS. INEWS began as a joint
R&D effort between the Air Force and the Navy in 1983 at the start of
the concept exploration phase. The Army joined the effort by signing a
tri-service Moa for the demonstration and validation phase in 1988 for
development of common avionics for the ATF, Advanced Tactical Air-
craft (Ata), and Light Helicopter Experimental (LHX) aircraft.

A program official told us that while 0SD strongly encouraged joint
development of the ICNIA/INEWS technologies, the Congress had a role in
assuring that the technologies were focused on meeting practical
weapon system needs. The fiscal year 1986 pob Authorization Confer-
ence Report includes a requirement for better coordination among the
services in electronic warfare requirements and programs such as ICNIA/
INEWS. The Congress also requested that the services develop a compre-
hensive coordinated electronic warfare plan for submission to the Sen-
ate and House Armed Services Committees.

The 1987 poD Appropriations Conference Report further directed the
services to include fully integrated digital avionics, communications,
sensors, embedded communications security, and other electronics of
programs, such as ICNIA/INEWS on the ATF, ATA, and LHX aircraft. Accord-
ing to a program official, the Under Secretary of Defense (C31) tasked the
Air Force to prepare a plan in coordination with the Army and Navy.
The result of this effort was the establishment of the Joint Integrated
Avionics Working Group, which coordinates activities in all three ser-
vices to develop avionics specifications and standards. According to a
program official, measurement of commonality will only be meaningful
when the common avionics baseline specifications are agreed to in fiscal
year 1992.

Schedule

ICNIA is currently in an advanced development and demonstration and
validation phase, which is designed to transition the advanced technol-
ogy integrated avionics into full-scale development for the ATF and other
aircraft. Advanced full-scale development is scheduled for completion in
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1989 when the results of ATF ICNIA development initiation will be ana-
lyzed, and specifications for development of ICN1A versions for other air-
craft will be prepared.

A tri-service INEWS phase IB M04, dated June 1988, defines participant
responsibilities for the demonstration and validation phase of the INEWS
Program. The Moa indicates that the services will jointly conduct tech-
nology risk reduction, demonstration and validation, and preliminary
full-scale development tasks to support transition into the full-scale
development phase. The M0A states that Navy unique requirements will
be provided for incorporation into program documentation and specifies
Navy and Air Force funding shares for the INEWS contracts. According to
program officials, this MOA serves as the current INEWS Program charter.

According to a program official, demonstration tests on ICNIA in August
1987 and on INEWS in December 1988 occurred on schedule and all dem-
onstration objectives were met. ICNIA demonstrated multiple recon-
figurable, software programmed waveform capabilities. INEWS
demonstrations are classified and competition sensitive.

The 10Cs for the products of ICNIA and INEWS are scheduled to correspond
with the 10C dates for the ATF and LHX, and for the ATA following its
preplanned product improvement program. In accordance with congres-
sional direction, these three aircraft are scheduled to have common avi-
onics on ICNIA/INEWS by fiscal year 1998.

Deliveries

Advanced development models of ICNIA terminals were scheduled for
delivery beginning in October 1988. Delivery dates for INEWS are not yet
applicable. According to a program official, these programs are experi-
mental in nature and are being pursued to meet the critical technology
needs of the ATF, ATA, and LHX. It is expected that full-scale development
and production hardware will be procured through the weapon system
programs as part of an advanced integrated avionics system.

Agreements

The Army Avionics R&D Activity and the Air Force Wright Aeronautical
Laboratories at Wright-Patterson Air Force Base, Ohio, signed an Moa in
April 1983, establishing responsibilities for Army participation in the
Air Force ICNIA Program. This MOA required the Wright Aeronautical
Laboratories to manage the overall ICNIA effort, with the Army funding
Army unique requirements and hardware deliverables in the advanced
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development model. This M0A was superceded by a tri-service MOA in
April 1986.

An MOA between the Naval Electronic Systems Command and the Air
Force Aeronautical Systems Division dated July 1983 defines partici-
pant responsibilities during initial development of the INEWS Program.
This M0A provided for the joint development of a schedule and acquisi-
tion strategy for the entire INEWS Program. It also specified that the
Navy would provide requirements and inputs for incorporation into pro-
gram documentation and funding to the Air Force for the Air Force
managed contracts. According to program officials, these two 1983 M0As
served as charters for the original ICNIA/INEWS technology programs.

Costs

The total program costs for ICNIA/INEWS have not been determined.

Recent Reports

Joint STARS

Navy Should Join the Air Force and Army Program to Develop An
Advanced Integrated Avionics System (GAO/NSIAD-85-94, June 17, 1985).

Joint STARS is an Army/Air Force program that is intended to detect,
delay, disrupt, and destroy mobile targets day or night in all weather
conditions. Joint STARS is unique because it is a closed loop system for
real time detection, tracking, and attack of enemy ground moving
targets. Using moving target indicators and synthetic aperture radar
techniques, Joint STARS can detect and track enemy forces. Joint STARS
integrates the accurate attack of those forces by providing position
updates and exact enemy locations to direct attack aircraft, artillery,
and standoff missiles. The system will consist of a radar and operations
and control system integrated on aircraft, ground stations, and weapons
interface units installed in direct-attack aircraft and missiles.

Joint STARS is a cooperative development program formed at concept
exploration in 1982 to consolidate the technical advances made in ear-
lier Air Force and Army programs. According to program officials, osb
initiated Joint STARS with the May 1982 program charter, which is an
Under Secretary of Defense for Research and Engineering memorandum
on battlefield reconnaissance, surveillance, and target acquisition. The
program plays a key role in 0sD’s Interdiction Program. A program offi-
cial also stated that Jcs had a major role in defining and achieving Army
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and A1 Force agreement requirements. The February 1985 Joint
STARS joint services onal requirements document is classified.
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According to a program official, the Air Force and the Army use the
same platform and radar. The Army uses the surveillance and control
data link and the Air Force uses JTIDS to transfer data between the

ground and airborne segments. Only the Army plans to use a ground
station module.

Service Participants

According to program officials, the Air Force, as the lead service, is
responsible for the overall conduct of the program, and in coordination
with the Army, functions as the single chain of command for manage-
ment decisions. Program officials also stated that osD is a participant in
the program since 0SD has Joint STARS as part of its interdiction program.

Schedule

Program officials stated that the airborne segment of Joint STARS is in
full-scale development until 1994, with a production decision scheduled
for early fiscal year 1992. It was also stated that production of long lead
items for the airborne segment is scheduled to begin in fiscal year 1991.
Further, the airborne segment 10C is planned in fiscal year 1996.

With regard to the Joint STARS ground segment, program officials stated
that the ground segment will be in full-scale development until 1990 and
in production through 1995. They further stated that the ground seg-
ment 10C is classified.

According to these officials, this program started on a schedule that the
Air Force viewed as high risk due to the challenge of software develop-
ment and radar design. In addition, the aircraft and data link have failed
to make their schedules. The interaction of all these items has caused an
overall schedule slip of about 1 year.

Deliveries

According to program officials, the Air Force plans for three Joint STARS
aircraft platforms for the airborne segment for full-scale development.
The first aircraft is undergoing flight testing, the second aircraft is
behind schedule, and the third aircraft is not yet under contract. Fur-
thermore, the Army has acquired 18 ground station modules and plans
to buy 94 additional ground station modules for a total of 112 in the
future.
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Agreements

In addition to the program charter and joint services’ operational
requirements, program documentation includes

an Army/Air Force Chiefs of Staff MOU on the Joint STARS, dated May
1984, which identifies the C-18 aircraft as the single airborne platform
for Joint STARS;

an Army/Air Force Chiefs of Staff MoA on the Army/Air Force Joint
Force Development Process, dated May 1984; and

a classified program acquisition plan.

Costs

TRI-TAC

As of December 1987, the current total program cost estimate was $4.1
billion. The Air Force program acquisition cost totaled $3,205.9 million,
and the Army program acquisition totaled $852.9 million. The program’s
planning estimate? did not include sufficient data to compare the plan-
ning estimate to the current estimate. According to a program official,
Joint STARS program costs will increase due to an April 1988 Air Force/
Army agreement to change the aircraft platform from the E-8A to the E-
8B (an E-6 militarized Navy Boeing 707 variant) for the remaining pro-
duction units and to increase the number of systems from 10 to 22.

The TRI-TAC Program is a joint service effort established by 0sD to
develop and acquire joint communications equipment for the tactical
forces. The objectives of the TRI-TAC Program are to eliminate duplication
in the development of service communication equipment, and to achieve
interoperability among tactical communications systems and other DoD
telecommunication systems, as well as with NATO allies.

The program is primarily concerned with design, development, and
acquisition of switched tactical communication systems. This includes
all trunking, access, and switching equipment for mobile and transporta-
ble tactical multichannel systems with associated systems control and
technical control facilities; local distribution equipment; voice, record,
data, and ancillary terminal devices; and associated communications
security equipment. It also includes mobile and transportable tactical

3The planning estimate reflects the estimates of program acquisition cost developed at the time the
Secretary of Defense approved program initiation, normally at milestone I. The planning estimate will
be reflected up to and including the first time the development estimate is reported as the program
baseline.
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single-channel switched systerns that may be operated as an indepen-
dent system or as part of a tactical multichannel system, and all inter-
face devices for connecting TRI-TAC developed equipment to existing
service systems, the Defense Communication System, and NATO systems.

The TRI-TAC acquisition program includes control equipment, radio trans-
mission equipment, digital terminal equipment, switching equipment,
and communication security equipment. This program’s equipment will
replace the current inventory of tactical multichannel switched commu-
nications equipment and will support the transition from an analog to an
all-digital communications system.

The backbone of the TRI-TAC architecture is the TRI-TAC circuit switches
that perform the same type of service as the commercial telephone
exchanges. The TRI-TAC circuit switches, however, will automatically
receive and route secure and non-secure voice calls and data transmis-
sion. The switches are available in large, medium, and small capacity
versions which, according to the Army, give commanders the flexibility
and capability to get the job done more effectively.

Service Participants

According to a program official, the Army, Air Force, Navy, Marine
Corps, 08D, JCS, and NSA participate in the TRI-TAC Program. We were told
that the Army is the lead for the TRI-TAC as an overall concept; however,
the various participants are assigned as executive agents for the devel-
opment of specific equipment within TRI-TAC. In 1979, TRI-TAC consisted of
25 systems, with the Army leading the development efforts of 8 sys-
tems, the Air Force 6 systems, the Navy 2 systems, the Marine Corps 3
systems, and NSA 6 systems. Since each participant is responsibie for
developing one or more systems under the program, we categorize TRI-
TAC as a cooperative development effort. As a result, commonality is not
applicable to the program.

According to Army officials, the TRI-TAC Program was under the jurisdic-
tion of an 0SD organization that could mandate equipment specifications
and which had budget review authority over all of the services’ TRI-TAC
Programs. Subsequently, resources of the TRI-TAC Program were assigned
to the Joint Tactical Command, Control, and Communications Agency at
Fort Monmouth, New Jersey. Program officials told us that this succes-
sor office sets standards for interoperability, but does not have the
authority to mandate equipment specifications or to review partici-
pants’ budgets.
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Schedule

According to program officials, the TRI-TAC joint program began in 1970.
A circuit switch was the first item of the TRI-TAC system, and its develop-
ment began in the 1970-71 time frame. An official told us that an overall
phase at which participants joined the TRI-TAC Program could not be pro-
vided because the various items for this cooperative program were
started at different times. Army program officials added that the
number of items also fluctuated because certain systems were aban-
doned and others were completed.

According to program officials, most TRI-TAC Programs are meeting per-
formance requirements. However, the single subscriber terminal pro-
gram is expected to be delayed by 5 months because of problems
encountered in converting the computer programming language.

Deliveries

The large circuit and message switches began to be fielded in 1983.
Because of a budget reduction, the ‘D’ version of the switch, which
uses mobile subscriber equipment technology, will be fielded only to
units which are forward deployed in Europe.

Other equipment, such as the tropo-scatter radio and the advanced nar-
row band digital voice terminal, were over 1 year behind schedule at the
time of our review. According to program officials, the single subscriber
terminal’s projected delivery date is almost 4 years behind schedule, as
a result of the program being restructured from a military specification
requirement to a non-developmental item effort.

Even though the Army restructured its battlefield communications, TRI-
TAC remained the center of the architecture except that mobile sub-
scriber equipment will be used at echelons from corps to brigades. How-
ever, the mobile subscriber equipment program is no longer part of the
TRI-TAC Program, but a separate Army-managed program.

Agreements

The TRI-TAC Program charter, dated May 1971, established the program
and the TRI-TAC Program office. The Deputy Secretary of Defense signed
this charter, which set forth the objectives and scope of the program.
According to a program official, some joint agreements may have been
signed 15 or more years ago, but this official could not locate the docu-
ments for our review.
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Costs

JTFP

In 1980, the TRI-TAC Program was estimated to cost about $3.3 billion for
all the services. By December 1987, the Army portion alone was esti-
mated to cost about $3.7 billion. The current status of the Army’s TRI-TAC
Program is in doubt, however, because the Army has reduced the fiscal
years 1989 to 1994 program from $1.5 billion to $184 million, deleting
over 9,500 pieces of equipment. With no funding currently in fiscal year
1992 and thereafter, the Army is reviewing TRI-TAC requirements to
properly reflect them in budgets for 1992 and beyond.

According to Army program officials, the current TRI-TAC Program leaves
Army echelons above corps with a basic communications capability far
short of the program objectives. As a result, the ability of the TRI-TAC
network to interoperate with and access the mobile subscriber equip-
ment network at echelons below the corps will be greatly diminished.
For example, 126 radio access units and 3,125 mobile subscriber radio
terminals are being deleted, and the number of large extension node
switches are being reduced from 51 to 4. Army program officials believe
that this will not only degrade the flow of communications between var-
ious Army echelons, but also impair survivability.

Recognizing the need for the TRI-TAC Program, the Office of Assistant
Secretary of Defense for Command, Control, Communications, and Intel-
ligence, is considering increasing the TRI-TAC Program to $420.8 million
for fiscal years 1989 through 1994, about 3 times the current amount
but still only 1/3 the amount originally planned. 0SD concluded that
allowing the Army to reduce the funding below a level necessary to
maintain a viable program seriously jeopardizes existing procurement
contracts and will certainly result in higher unit costs to the other
services.

If the Army reduces the fiscal years 1989-94 program to $184 million,
total Army program costs would be about $1.9 billion. Marine Corps, Air
Force, Navy, and other participants’ costs are not included because
funding is not centrally managed and all of the services fund their por-
tions of the program in separate budget lines. Also, the resultant pro-
gram does not include r&D funds necessary for required configuration
changes.

JTFP was established as a joint Army and Air Force program to develop a
single automated system to correlate, analyze, and disseminate high
volumes of time sensitive, multisensor intelligence data. According to a
program official, JTFP began as a multiservice r&D program. The Army’s
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element of JTFP is the All-Source Analysis System (Asa8) and the Air
Force’s equivalent is the Enemy Situation Correlation Element (ENSCE).
The objective of the program, according to the Army, was to develop
these systems with the greatest possible degree of hardware and soft-
ware commonality and interoperability consistent with service require-
ments. The Army expects the software to be 90 percent common and the
hardware to be 80 percent common.

The two main efforts in this program are software development and sys-
tems integration. The software will be developed in blocks with increas-
ing capability for each succeeding block. The baseline software effort
involves about 1.4 million lines of code. The integration effort requires
the procurement of current and advanced technology computers, work-
stations, data communications equipment, and related software.

ASAS will provide automation assistance to intelligence and electronic
warfare processing, analysis, and target development and nomination in
support of tactical decisionmaking. The ENSCE will provide the Tactical
Air Control System with current, dynamic intelligence in the form of
immediate target nominations, threat alerts, situation displays, and
assessments to support the tactical air operations battle management
process. (Fig. I11.9 shows the components of the JTFP.) The ASAS require-
ment was described in the required operational capability document
dated September 1983. The Air Force requirement was defined in the
Tactical Air Command Statement of Need 59-67.
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Figure i11.9: Components of JTFP
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Service Participants This joint service program was developed at congressional request to

acquire ASAS/ENSCE to meet the critically needed requirements for an
automated intelligence command and control system. Specifically, the
Congress requested in 1980 that pob submit a plan for joint development
of a fusion center for the Army and Air Force. The joint program char-
ter, dated 1982, designated the Army as the lead service of the program
and the Air Force as a principal participant. According to a JTFP official,
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the Navy and Marine Corps are also participants that joined in the con-
cept exploration phase of the program.

Schedule We reported in 1987 (GAO/NSIAD-87-128) that full-scale engineering devel-
opment (milestone IT) of the ASAS/ENSCE began in March 1983 under an

evolutionary approach that was designed to develop and deliver hard-

ware and incrementallv develoned software, Rv using this evolutionarvy
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user experience is factored into the designs.

According to a program official, limited quantities of the hardware and
software have been produced to date. A partial ASAS was delivered for
service field trials in December 1986. The Army considered the test of
this partial system successful at performing limited functions. The offi-
cial also told us that in March 1989, a limited capability configuration
system comprised of the ASAS/ENSCE interface and control module, the
forward sensor interface and control module, and the portable Asas/
ENSCE workstation, along with the first release of the software will be
delivered for force development test and evaluation. We also reported in
1987 that the production decision (milestone III) is expected in 1992 at

the completion of initial operational test and evaluation of the prototype
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ware have been delivered. The official said that the hardware dehverles
have been close to schedule but the scheduled software deliveries had
been slipped because of specification changes and difficulties in estimat-
ing software development efforts.

Adreements The 1982 joint program management charter designated the Army as
lead service, established the joint program office, and defined the
authority, responsibility, and major functions of the program manager
and the vice program manager. The Secretary of the Army approved the

charter in January 1982, and the Secretary of the Air Force approved it
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in February 1982. A July 1984 letter of instruction, signed by the Air
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acquisition, and fielding of the Army Asas and the Air Force ENSCE.
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Costs

Cost figures for the ASAS/ENSCE are classified. We previously stated in
our 1987 report that the Army contributes about 90 percent of the pro-
gram funding and the Air Force about 10 percent. We also stated that
cost estimates for the ASAS/ENSCE have grown significantly due largely to
poor initial cost estimates, changing requirements for software and
hardware, capability increases, and schedule stretch-outs.

Recent Reports

JTIDS

DOD Acquisition Programs: Status of Selected Systems (GAO/NSIAD-87-
128, Apr. 2, 1987).

JTIDS is an integrated digital information distribution system that pro-
vides communication (data and voice), navigation, and identification
capabilities for military operations. JTIDS has the potential to intercon-
nect scattered sources of surveillance and intelligence data, weapon con-
trollers, weapon systems, and command elements. It is designed to be
used for command and control among all equipped airborne, ground, and
naval elements in the tactical theater.

JTIDS’ purpose is to provide each force element in the tactical theater
with essential, real-time combat information. The system is capable of
transmitting cryptologically secured information in a sophisticated jam-
ming environment and is designed to prevent hostile forces from inter-
cepting and using the transmitted signal.

The program involves a family of terminals in different phases of the
acquisition cycle and with different dates for 10cs. Class 1 terminals are
for use on airborne warning and control system aircraft and in ground
command and control systems. Class 2 terminals are being developed in
different versions for various platforms and military services. Accord-
ing to program officials, 65 percent commonality has been achieved at
the piece part level across JTIDS class 2 terminal programs. The low vol-
ume Multifunctional Information Distribution System terminal applies
new technology to the existing class 2 design through a cooperative
development program between the United States and NATO. The new ter-
minal will be used on space restricted platforms, such as the F-16 fighter
aircraft.

The joint operational requirements document, dated January 1981,
included requirements for single net connectivity, jamming resistance,
unformatted digital data, and electromagnetic compatibility with civil/
military systems.
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Service Participants

0sD initiated this multiservice R&D program. The Air Force has been the
lead service since the program’s inception, with the Army, Navy, and
Marine Corps participating because of similarities in operating require-
ments. According to officials, all of the services joined JTIDS in 1975 dur-
ing the concept exploration phase. In addition, 0SD is a participant and
has funded part of the program.

Schedule

The class 1 terminal has been integrated directly into the E-3 aircraft.
At the time of our review, class 2 terminals were in the full-scale devel-
opment stage. Development test and evaluation of the class 2 terminals
began in October 1985. According to program officials, results of the
development test and evaluation indicated that functional performance,
including communication, navigation, and anti-jam resistance was satis-
factory with minor exceptions. Problems included reliability and built-in
test deficiencies.

The Air Force conducted a multiservice operational assessment and ini-
tial operational test and evaluation from August 1986 through April
1987. The multiservice assessment found the class 2 terminals unsatis-
factory in the areas of network management, identification/correlation,
speed, and accuracy. Results also showed that the F-15 JTIDS’ class 2 ter-
minal was unsatisfactory in terms of reliability, maintainability, availa-
bility, and supportability. Operational suitability was unsatisfactory
primarily because of the unreliable built-in test identified during devel-
opment test and evaluation.

Reliability improvement is underway and significant improvements
were observed during a second maintenance demonstration/evaluation
following the initial operational test and evaluation. Further evaluation
of built-in test and maintainability will be made during flight testing
from January 1989 to December 1991.

The JTIDS Program experienced schedule slips as a result of the problems
identified during development test and initial operational test and evalu-
ation. For example, low rate initial production has been delayed about 2
years to improve the class 2 terminal’s mean time between failures.
Functional improvements made in hardware and software will require
additional testing. Future testing of the class 2 terminal design improve-
ments and previously untested functions is geared to support a low rate
initial production decision in August 1989.
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The low volume Multifunctional Information Distribution System termi-
nal completed the project definition stage in September 1988. Full-scale
development is scheduled to start in fiscal year 1990.

Deliveries

The December 1987 sar shows that of the 56 planned class 2 terminal
R&D deliveries, 50 have been delivered. Total procurement quantities
have been set at 1,871 terminals.

Agreements

A January 1975 joint service charter established the policy for manage-
ment and administration of the resources and subsystems, which consti-
tute the JTIDS acquisition program. The charter also addressed the roles
and responsibilities of the joint program office and the military services
in the areas of resource support, planning, management, administration
of funds, testing, acquisition, development of subsystems, and computer
programs and associated documentation.

Other program documentation includes:

A program management directive, dated April 1984, that instructed the
Jjoint program office to (1) use Time Division Multiple Access architec-
ture, (2) pursue full joint service frequency allocations in such areas as
the United States and Europe, and (3) conduct supporting technical
analyses and tests.

A January 1987 joint service test and evaluation master plan that
described the required operational and technical characteristics and the
integrated schedule for each aspect of the test and evaluation.

Costs

M1/M1A1 Abrams
Tank

All the services as well as 0SD fund the class 2 program. As of December
1987, the development cost estimate for R&D was $382.5 million, and the
current estimate was about $1.3 billion. The $941.2 million increase was
due to a change in quantities from 55 to 129 systems, the additional cost
for full-scale development of the new Multifunctional Information Dis-
tribution System terminal, adjustments to cost estimates, and continua-
tion of demonstration and operational testing.

The M1/M1A1 Tank, or as the Army prefers to call it, the Abrams Tank,
is the Army’s primary ground combat weapon system for destroying
enemy forces. The M1A1 Tank provides a significant improvement to
the Army’s offensive ground combat power. The tank has a larger main
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gun (120 mm) than previous M1 tanks. It also has improved fire control
and shoot-on-the-move capabilities that increase first round kill
probability. Improved ballistic protection allows the M1A1 to withstand
hits from more lethal enemy weapons than previous tanks. A new
nuclear, biological, and chemical protection system increases crew
survivability and endurance. Like other members of the M1 tank series,
the M1A1 has twice the engine horsepower of older tank series and has
reduced maintenance requirements. The M1A1 will replace earlier M1
series tanks in front-line armor units. (Fig. II1.10 shows the Abrams
Tank.)

In August 1987, the Marine Corps sent the Army an unfunded, advance
military interdepartmental purchase request for the purchase of long
lead items required for production of 66 M1A1 tanks. In April 1988, the
request was amended to authorize about $24.4 million to purchase the
long lead items for 66 tanks. Thus, the Marine Corps initiated joint par-
ticipation. According to a program official, the M1A1 Tank will have
100 percent commonality among service participants.
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Figure 111.10: The Abrams Tank
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Source: Abrams Program Office

Service Participants The Army is the lead service for the Abrams Tank, which is a multiser-
vice procurement program. The Marine Corps buys the tanks through
the Army, and thus, participates only at the production and deployment
phase.
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Schedule

Production of the basic M1 Tank began in fiscal year 1979 with first
deliveries in 1980, and the last delivery in May 1986. poD approved the
M1ALl for production in December 1984 and the Army awarded the first
production contract in April 1985. As of December 1987, 1,482 M1A1l
Tanks had been produced.

Deliveries

The first M1A1 Tank was delivered in August 1985 and attained full-
rate production in August 1986. At the start of fiscal year 1986, M1A1
Tank production was delayed because of an 8-week labor stoppage at
the plant where it was being produced and because of initial start-up
problems with the M1A1 Tank. The total M1A1 deliveries from August
1985 to October 1986 were 278.

Agreements

According to a program official, the Army and the Marine Corps have
not signed any agreements regarding the interservice procurement.

Costs

The December 1987 sar data did not provide separate estimates for the
M1A1 Tank version; however, the total development estimate for the
Army M1/M1A1 Program was about $4.8 billion. The total program esti-
mate for M1/M1A1 as of December 1987 was about $22 billion. The cost
increase was due to an increase in procurement quantities from a devel-
opment estimate of 3,312 to a total of 7,844 tanks through fiscal year
1992; revised escalation indexes; system improvements; increased con-
tractor costs to support testing; a lengthened procurement schedule and
increased cost for production facilities; and revised estimates for mili-
tary construction and support equipment.

Recent Reports

Maverick Missile

Army Budget: Potential Reductions to Selected Procurement Budgets
(GAO/NSIAD-88-212, Aug. 17, 1988).

Army Budget: Potential Reductions to M1 Tank and Bradley Fighting
Vehicle Budgets (GAO/NSIAD-87-169BR, Aug. 7, 1987).

Army Budget: Selected Analyses of M1 Tank Budgets for Fiscal Years
1980-1985 (GAO/NSIAD-86-75FS, Feb. 25, 1986).

The Maverick AGM-65 Missile Weapon System is a rocket propelled, air-
to-surface missile. It is designed for launch from a variety of aircraft. It
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In July 1964, the Air Force issued specific operational requirements for
air-to-ground tactical guided missiles. Subsequently, the Air Force desig-
nated the Maverick as the medium size missile to complete optimum cov-
erage of the total tactical target spectrum. Since that time, several
versions of the Maverick have been developed. The systems include the
television guided AGM-65A and the longer range television guided AGM-
65B. These missiles carry an electro-optical seeker in the nose that pro-
duces a television image on a cockpit display.

The laser Maverick, AGM-65C, developed for improved guidance for
day/night close air support missions, was deleted in 1978. The infrared
Maverick, AGM-65D, using thermal detection technology, began initial
development in 1970 as an extension of the basic Maverick concept and
design. It has a day/night adverse weather attack capability. The
Marine Corps’ laser AGM-65E close air support version improves the
ability to kill some of the current Maverick targets, in addition to
destroyer class ships and hard tactical targets, such as bunkers.

The Navy’'s AGM-65F allows the explosive to penetrate a ship’s hull
before exploding and has software variations to allow the missile to be
more effective against ships. The Air Force's AGM-65G with its alter-
nate 300 pound blast fragmentation warhead for use against hardened
targets broadens Maverick’s spectrum of tactical targets.

According to a program official, the versions of the Maverick missile are
very similar. For example, the AGM-65D version is 100 percent common
with the AGM-65G version except for warhead and fuze; and the AGM-
65G version is 100 percent common with the AGM-65F version except
for the rocket motor and the safe arm device used on the Navy’'s AGM-
65F version. The Marine Corps AGM-65E and Navy AGM-65F use the
same center sections, warhead and fuze, rocket motor, and safe/arm
device.

Service Participants

The Maverick is a multiservice r&D effort initiated by 0sp. The Air Force
is the lead for the program, which is now in the production and deploy-
ment phase. According to a program official, the Navy joined in 1970
during concept exploration, and the Marine Corps joined in 1978 in an
effort to develop the laser Maverick.

Schedule

IoC for the infrared Maverick (AGM-65D) was in 1986. According to the
program office, the April 1988 test results from the Air Force's infrared
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seeker Maverick firings produced 87 hits out of 101 firings, resulting in
a hit rate of 86.1 percent. In addition, the AGM-65G flight test program’s
first launch scored a direct hit on an idling tank in October 1987. The
second launch in November 1987, resulted in a direct hit on an aircraft
shelter.

According to the program office, infrared and laser Maverick versions
are in the production phase. The Marines’ laser-guided Maverick pro-
curement ended in 1988. Procurement of infrared Maverick Missiles is
scheduled to end in 1992 for both the Navy and the Air Force. No phase
of the current Maverick production is behind schedule.

Deliveries

Planned and actual R&D deliveries totaled 33 for the AGM-65D and G
versions of the Maverick. Scheduled procurement deliveries were 5,812
as of December 1987, while actual deliveries were 5,999.

Agreements

Joint agreements include

a September 1974 M0A on guided air-to-ground weapons and air-to-air
missiles that established a joint plan for coordinating the two weapons
programs;

a 1980 MoA on joint service development of the AGM-65 Maverick Mis-
sile System, which is the framework for the joint Air Force/Navy devel-
opment and procurement of direct fire, air-to-surface weapons using the
basic AGM-65 Maverick Missile System; and

a February 1981 MoA on the Imaging Infrared Air Force and Navy coop-
erative program that extended cooperation of the two services through-
out the Imaging Infrared Seeker Program to develop a common
requirement.

Costs

According to the December 1987 saR, the development estimate for the
AGM-65D and G versions was about $1.6 billion with a current total
estimated acquisition cost of about $7.6 billion. The development esti-
mate of program acquisition unit cost was $51 thousand and the 1987
unit cost estimate increased to about $126 thousand. Schedule changes
due to procuring different quantities per fiscal year as a result of the
incorporation of split competition and congressional budget cuts contrib-
uted to the increased unit cost.
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Recent Reports

Milstar

Weapons Testing: Quality of DoD Operational Testing and Reporting
(GAO/PEMD-88-32BR, July 26, 1988).

Nonrecurring Costs: Improvements Needed in Dob Cost Recovery Efforts
(GAO/NSIAD-86-95, Apr. 18, 1986).

Assessing Production Capabilities and Constraints in the Defense Indus-
trial Base (GAO/PEMD-85-3, Apr. 4, 1985).

Production of Some Major Weapon Systems Began With Only Limited
Operational Test and Evaluation Results (GAO/NSIAD-85-68, June 19, 1985).

According to a program official, the Military Strategic and Tactical
Relay Satellite (now referred to as Milstar) is intended to provide two-
way, worldwide, anti-jam, survivable, and enduring satellite communi-
cations for command and control of U.S. military forces. Mission control
hardware is to be installed on selected survivable platforms required to
provide survivable and enduring satellite system control.

A program official told us that in 1981 0sD initiated the requirement to
develop extremely high frequency technology. It also designated Milstar
to be the main program to meet this requirement. Milstar is taking advan-
tage of the Navy’s extremely high frequency package on the Fleet Satel-
lite Communications System. The fleet satellite program is managed and
funded by the Navy and provides near global coverage for high priority
requirements of the Navy, Air Force, and other DOD users.

Program officials also told us that Milstar is designed to be interoperable
with Air Force, Army, and Navy terminals. Commonality is therefore
not applicable. The services have conducted terminal testing to ensure
that the terminals will be interoperable.

Service Participants

According to the program office, in 1983, 0SD mandated that the Air
Force be the lead agency for the satellite segment and that the Army
and the Navy participate. Milstar is a cooperative development with two
joint program offices—the joint Milstar program office, which the Air
Force manages, and the joint terminals program office through which
the Navy coordinates efforts related to terminals. They are closely con-
nected by mission and requirements but are managed independently.
Each of these joint program offices has participants from the other
services.
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Schedule The information on Milstar’s phases and its 10C date are classified.

Deliveries According to program officials, delivery information for Miistar is
classified.

Agreements According to the program office, agreements among program partici-
pants are classified.

Costs Program officials told us that cost information is classified.

N ASP Pro gram The NASP Program is a joint DOD/NASA technology development and dem-

onstration program to build and test the X-30 experimental flight vehi-
cle. The NASP Program’s goal is to provide a technological basis for
future hypersonic flight vehicles to include military, commercial, and
space applications having technical, cost, and operational advantages
over existing commercial and military aircraft and space launch sys-
tems. The primary objective of the program is to develop an experimen-
tal flight vehicle to demonstrate the technology for single-stage-to-orbit
space launch capability using air-breathing propulsion. The X-30 is
being designed to take off horizontally from a conventional runway,
reach hypersonic speeds of up to Mach 25 (25 times the speed of sound),
attain low earth orbit, and return to land on a conventional runway.

As we previously reported in 1988 (GAO/NSIAD-88-122), specific missions
and firm operational requirements for future aerospace vehicles proba-
bly will not be identified by potential users until the X-30’s capabilities
have been demonstrated. (Fig. III.12 shows the NASP Program’s generic
design configuration for the X-30.)
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Figure 111.12:The NASP Generic Design Configuration

i
Source: NASA.

The NASP Program is a technologically challenging, high risk program.
Significant advances and breakthroughs have occurred in technologies
that make developing the X-30 potentially achievable. However, each of
the enabling technologies, such as an air-breathing propulsion system
using a supersonic combustion ramjet, advanced materials, a fully inte-
grated engine and airframe, and use of computational fluid dynamics
and supercomputers must be developed further and fully integrated
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with the other technologies, since the design of one component can have
a large effect on the performance of another component.

As we reported in 1988, adequate ground test capabilities and facilities
do not exist to test the X-30 at speeds above Mach 8 for sustained peri-
ods. No single facility or group of facilities are capable of creating the
combination of velocities, temperatures, and pressures necessary to sim-
ulate the X-30’s actual flight conditions. Therefore, the X-30 is being
developed as a “‘flying test bed” to validate the requisite technologies at
speeds between Mach 8 and 25, orbital escape velocity.

J

nwtiareant

iC€ raruicipariis

. 1e ) int DOD (Air Force, DARPA, Navy,
and SDIO)/NASA technology dev elopmen and demonstration program in
1985, e DARPA’s “Coppe
82-85), DOD a d NASA concluded that the national interest, as
well as their common objectives for developing an aerospace plane,
would be best served by a joint program. According to a program offi-
cial, the vehicle will be 100 percent common to program participants.

results of nner (“anynn Pro-

The NaSP Program is a fully integrated, multiservice/agency R&D pro-
gram. DOD has responsibility for overall management of the program,
and NAsA has the major role for technology maturation and lead respon-
sibility for civilian applications. The four service/agency participants
were involved in phase I, which was called the Copper Canyon Program,
and in the NASP Program from its beginning in phase II. According to a
program official, phase II is the equivalent of a demonstration and vali-
dation phase. The responsibility for managing the phase II technology
development effort was transferred from DARPA to the Air Force in 1988.

Schedule

The NASP Program is in the middle of a 5-year technology maturation
phase (phase II) of a three phase program. Phase I (1982-85), the Cop-
per Canyon Program, which preceded the NASP Program, was conducted
to define the technical concept for an aerospace plane. Phase II (1985-
90) is a concept validation phase. At the end of phase II, a decision will
be made, based on the maturity of the technologies, regarding whether
to build and test the X-30 experimental vehicle. If the decision is made
to proceed, phase III (1991-96) will involve building and testing the X-
30. As we previously reported in 1988, flight testing is scheduled to
begin in fiscal year 1995.
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No deliveries have heen made to date because the nrogram is in the dem-
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onstration and validation phase. Phase III may involve building and
testing three X-30 experimental vehicles: two for transatmospheric
flight testing and one for static ground testing. As we previously
rarnntad in 10QQ iFf +lha nagn Dundgwam g giinnacgfiil a nvatatona militars,
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space, or commercial hypersonic airplane and/or single-stage-to-orbit
launch vehicle could possibly be built by the late 1990s.

Agreements

An April 1986 internal Dob MOA defined the responsibilities of the DOD
participants—the Air Force, DARPA, Navy, and spio. It assigned the Air
Force overall poD responsibility; established the management structure;
committed Air Force, DARPA, Navy, and SDIO resources; and established
program objectives.

A July 1986 MoU between DOD and NASA formally assigned DOD responsi-
bility for overall management of the NASP Program and NASA the major
role for technology maturation and lead responsibility for civilian appli-
cations. It established the NasP Steering Group, committed agency
resources (funds, personnel, and material), and affirmed overall pro-
gram objectives. According to DoD officials, this MOU was revised in Sep-
tember 1988.

In fiscal year 1987, the Congress directed that, beginning in fiscal year
1988, all pop funding for the program be consolidated in the Air Force.

Costs

In our 1988 report, we indicated that the NASP Program is expected to
cost more than $3.3 billion between fiscal years 1986 and 1994. Of that
$3.3 billion, DoD plans to contribute about $2.7 billion, or approximately
80 percent, while NASA plans to contribute about $675 million, or
approximately 20 percent, of total program costs.

The total program cost of $3.3 billion does not include the following:

$5.5 million for pARPA’s Copper Canyon Program between 1982 and
1985;

$500 million for NASA's cost estimate for personnel, facilities, and utili-
ties between fiscal years 1986 and 1994; and

$728 million for industry’s contribution between fiscal years 1986 and
1990.
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Recent Reports

Navstar GPS User
Equipment

National Aero-Space Plane: A Technology Development and Demonstra-
tion Program to Build the X-30 (GAO/NSIAD-88-122, Apr. 27, 1988).

The Navstar Gps is a space-based radio positioning, navigation, and time
distribution system. Gps will provide precise, continuous, all-weather,
common grid worldwide positioning, navigation, and time reference
capability to a multiplicity of users. Mission areas supported include
navigation and position fixing; air interdiction; close-air support; special
operations; strategic attack; counter-air and aerospace defense; theater
and tactical C3I; and ground and sea warfare. (See fig. II1.13 for an illus-
tration of the Navstar Gps.)

Figure 111.13: The Navstar GPS

Satellites Provide
Radio Frequency Signal

Navigation

Ground Segment
Provides Satellite
Ephemeris and
Clock Synch

User Equipment Computes
Position Velocity and Time

Source: Navstar GPS Program Office.

This system has three major segments—a space segment, a control seg-
ment, and a user equipment segment.
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Under the control segment, widely separate or stations passive
track all satellites and collec rangmg data from their na gatlon signals.
This data is then processed at the Operational Control System/Master
Control Station for use in satellite orbit determination and systematic

error elimination.

The user segment inciudes sets for airborne applications, naval applica-
tions, and manpack/vehicular applications. Sets in general consist of an
antenna array, an antenna controller or radio frequency translator, a
receiver processor, and a control display unit.

According to program officials, the Navstar GPS operational require-
ments were established in 1978 during the demonstration and validation
phase. The GPS Army user equipment required operational capability
document was signed in April 1979. The receivers under Navstar are 80
percent common among service participants based on parts.

Service Participants

0sD initiated the Navstar GpS Program, and in an April 1973 memoran-

dn da c1r1'nofor| tha Air Farna ac lanAd cnﬂnnn far tho \Totrcf-nv nna user
uuxu, aesi Hllaicu bxl\, Al IOrcCe as i€ad serviCe ior tne Navsiar GPs use

equipment. The program began as a multiservice and multiagency R&D
effort and participants joined at various times since 1975. rrogram par-
ticipants include the Army, Navy, Marine Corps, Defense Mapping
Agency, and under the Department of Transportation, the Federal Avia-
tion Administration and the Coast Guard. Other countries involved
include the NATO countries of Belgium, Canada, Denmark, France, Ger-
many, Italy, Netherlands, Norway, and Great Britain, as well as
Australia.

Phase I, concept validation, was completed in 1979. During phase I, six
block I satellites were launched, and an interim control segment was
established at Vandenberg Air Force Base, California. Seven configura-

tions of prototype user equipment sets were evaluated. The GPS Program
successfully proceeded into full-scale engineering development, phase II,

ueecoaiill 1 OLECUCA A 1A= Al LG4 1Ll vE IR AL g Le el w

in June 1979.

Phas IT involved the launch of four more block I satellites and the
development of and transition to the operational control segment
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For the space segment, delivery of the first block II satellite slipped
from August 1986 to January 1987 due to production problems. Launch
of the first block II satellite slipped from January 1987 to February
1989 due to the halt in the space shuttle flights. The control segment full
operational capability slipped from November 1987 to April 1991.

The GPS user equipment is currently in limited rate initial production.
The next scheduled phase, milestone IIIB (full-rate production decision),
was postponed 15 months, from March 1989 to June 1990, to permit
time for completion of testing and reporting.

Deliveries Thirty-two R&D user equipment units were delivered by January 1988.
Production unit deliveries began in the fall of 1988.
Agreements Since the system'’s inception, the participants have signed several

agreements.

The Army, Navy, Air Force, and Defense Mapping Agency signed the
joint service charter in February 1975 during the demonstration and
validation phase. This charter established the policy for managing and
administering the resources and subsystems. It also directed the pro-
gram to establish a primary Gps test range with each participating ser-
vice funding and supporting its own unique testing requirements.

The Department of Transportation signed an interagency agreement for
the Coast Guard and the Federal Aviation Administration with DOD in
1984. This agreement established Transportation’s responsibility for
developing, testing, evaluating, installing, operating, and maintaining
navigational aids, as specified in the Department of Transportation’s
statutes.

The Marine Corps signed an MoU with the Air Force in October 1983.
This agreement established the Marine Corps’ responsibility for testing
service unique requirements.

In addition to these agreements, the multiservice test plan, dated
November 1987, established responsibility for the Gps phase III user
equipment development, testing, and technical assistance for vehicle
integration. Test planning was to be coordinated through the Multiser-
vice Test Plan Working Group, which consisted of representatives from

the Air Force, Army, Navy, Marine Corps, Defense Mapping Agency, and
NATO.
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Costs

According to the December 1987 saAR, the development estimate of total
acquisition cost for GPS user equipment was about $4.9 billion. The cur-
rent estimate for the total acquisition cost was $4.1 billion. The decrease
in cost estimates was due to lower economic escalation indexes,
decreased aircraft integration efforts, reduced aircraft modification
efforts, and value engineering change proposals that reduced aircraft
modification efforts.

Recent Reports

PLRS

Satellite Acquisition: Global Positioning System Acquisition Changes
After Challenger’s Accident (GAO/NSIAD-87-209BR, Sept. 30, 1987).

DOD Acquisition Programs: Status of Selected Systems (GAO/NSIAD- 87-
128, Apr. 2, 1987).

PLRS provides near real-time position location of field forces and coordi-
nates fire and air support. The Marine Corps is procuring PLRS and the
Army is procuring the EPLRS, which is a pre-planned product improve-
ment. According to program officials, commonality between service par-
ticipants is estimated at 60 percent based on parts.

In addition, program officials told us that EPLRS has jam resistant data
communications capabilities. (Fig. I11.14 depicts the EPLRS components.)
In 1979, the Army received approval for EPLRS development. In 1982,
the Army System Acquisition Review Council approved PLRS production
and endorsed the accelerated, overlapping development strategy for
EPLRS. In 1988, the Army council approved EPLRS’ low rate initial produc-
tion and endorsed concurrent development and production efforts.
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Figure 111.14: EPL.RS Components
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Source: EPLRS Program Office.

Service Participants According to program officials, 0SD mandated the joint PLRS Program.
This multiservice R&D program dates back to 1963 when the Marine
Corps issued a general operational requirement for an integrated posi-
tion and navigation system. Subsequently, in 1973 the Army published a
preliminary design study and concept formulation for a similar system
and the Marine Corps invited the Army to participate in the system vali-
dation phase of PLRS development. A 1975 letter of agreement desig-
nated the Army as the lead service for the program.
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Schedule

According to program officials, PLRS is currently in the production and
deployment phase. This phase is about 18 months behind schedule due
to reliability problems, but these problems have been resolved. The first
phases of an EPLRS pre-planned, product improvement production con-
tract were scheduled for 1988.

Deliveries

Cumulative deliveries for PLRS were 644 through December 1987. The
first unit-equipped milestone was September 1987 for PLRS and is April
1992 for EPLRS.

Agreements

The joint services’ operational requirements document for PLRS was
approved in 1976 and updated in 1983.

An M0A signed by the Army and the Marine Corps in 1979 gave the
Army project management, technical direction and procurement respon-
sibility. The Army and the Marine Corps agreed to fund 60 percent and
40 percent, respectively, of the full-scale engineering development costs,
less the costs of service-unique requirements. A 1982 M0A between the
Marine Corps and the Army specified that the Marine Corps establish a
software support center for PLRS at Camp Pendleton, California.

Costs

The shared contract cost estimates for PLRS in December 1987 were
about $613.1 million. EPLRS costs could not be separately determined
because they are included in the Army Data Distribution System. In
December 1987, that system had a program acquisition cost of about
$3.4 billion, including program costs for another component, JTIDS.

Recent Reports

Sidewinder Missile

Battlefield Automation: Status of the Army Command and Control Sys-
tem Program (GAO/NSIAD-86-184FS, Aug. 26, 1986).

Sidewinder is an infrared, short-range air-to-air missile that is carried by
Navy and Air Force fighter and attack aircraft. It was designed to
improve combat in visual encounters, to be used against infrared coun-
termeasures, and infrared clutter backgrounds, and to enhance close-in
combat against advanced threat aircraft.

Because of the Navy and the Air Force interface in the development of
the AIM-9L missile, the AIM-9M Program became a joint Navy-Air Force
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project in 1971. According to a program official, the program was made
joint during the full-scale development phase and has achieved 95 per-
cent commonality. (Fig. II1.15 shows the Sidewinder Missile.)

Figure 111.15: The Sidewinder Missile

Source: Sidewinder Program Office.

Service Participants

0sD mandated this program as a multiservice rR&D effort. The Navy is the
lead service for this program and the Air Force is the participating ser-
vice. The Air Force participated with the Navy in early development on
a limited basis. Full Air Force participation did not occur until late in the
full-scale development phase. There was no demonstration and valida-
tion phase of AIM-9M because it was an outgrowth of AIM-OL.
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Schedule

At the time of our review, the Sidewinder AIM-9M Program was in the
production and deployment stage. Joint operational testing and evalua-
tion were conducted between 1980 and 1981 on the AIM-9M. Specific
test results are classified, but the AIM-9M was declared operationally
effective based on its demonstrated capability in infrared countermea-
sures and adverse background environments.

The last year of procurement of the AIM-9M version was fiscal year
1988 for the Navy and is fiscal year 1989 for the Air Force. One pro-
gram official told us that missile deliveries are expected to continue
through 1992 in order to fulfill contract obligations. The Navy and the
Air Force plan to begin Advanced Short Range Air-to-Air Missile
procurements in 1997 or 1998. In the interim, the Navy is developing a
follow-on upgraded missile, the AIM-9R, for Navy use. Operational test-
ing for the AIM-9R is scheduled for 1991.

Deliveries

Deliveries under the approved AIM-9M Program are scheduled to end in
fiscal year 1990 for the Navy and in 1992 for the Air Force. poD officials
told us that, in March 1989, the procurement estimates were 5,381 mis-
siles for the Navy and 10,960 for the Air Force.

Agreements

The June 1971 program charter placed the Sidewinder under the direc-
tion of the Navy, delineated the project manager’s responsibilities, and
outlined the program’s scope, operating relationships, organization, and
resources.

A 1976 Air Force/Navy MoA addressed both the Sparrow and the Side-
winder and dealt with overall program management.

Costs

According to program officials, the Navy funded Sidewinder’s R&D costs
with the exception of Air Force-specific testing and aircraft integration.
R&D unit costs for the Sidewinder Missile Program have increased due to
the AIM-9R upgrade.

Procurement is funded by both services. As of December 1987, the total
current AIM-9M cost estimate was $1.2 billion.

Fiscal year 1985 and prior estimates of procurement unit costs were

about $0.08 million for the Navy and $0.07 million for the Air Force.
Procurement unit costs have decreased to about $0.07 million for Navy
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procurement and to $0.06 million for the Air Force because of competing
contractors and an increase in quantities procured.

Recent Reports

SINCGARS

Nonrecurring Costs: Improvements Needed in bob Cost Recovery Efforts
(GAO/NSIAD-86-95, Apr. 18, 1986).

SINCGARS is a new family of very high frequency anti-jam radios that will
be smaller, lighter, and more reliable than the Vietnam-era radios cur-
rently in use. (See fig. I11.16 for an illustration of the battlefield commu-
nication links provided by SINCGARS.) The new radios also have jam
resistant capabilities and will be capable of transmitting voice and tacti-
cal data. SINCGARS will provide the primary means of command and con-
trol for infantry, armor, and artillery units. The radios will be used by
troops on the ground, in vehicles, and aboard aircraft. According to a
program official, commonality among service participants will be 100
percent.

The Army issued a required operational capability document in 1974
that stated the need to develop a new family of radios to meet the
Army’s tactical communications requirements in the 1980s. In March
1976, Jcs forwarded a memorandum to the Secretary of Defense validat-
ing a joint operational requirement for the single channel tactical radios
and for the development of communications and security equipment.
The joint operational requirements document was updated in 1983.
According to program officials, all of the services are involved in the
procurement of the ground version of the SINCGARS radios. The Navy is
developing a shipboard version for its use, and the Air Force is develop-
ing its own airborne radio although in January 1985, we recommended
(GAO/NSIAD-85-50) that 0sD evaluate the benefits of re-establishing a joint
program to develop an airborne very high frequency radio to satisfy
both Army and Air Force requirements. Interoperability of the different
Navy/Air Force versions of the radios, however, is an essential element
of the program.
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Figure H1.16: Communication Links Provided by SINCGARS
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Source: The SINCGARS Program Office.

Service Participants The Army is the lead service for the SINCGARS multiservice procurement
program. The Marine Corps, Air Force, and Navy are program partici-
pants and plan to buy SINCGARS radios through the Army. The joint oper-
ational requirements document identifies requirements by all services
for SINCGARS radios. However, according to program officials, the ser-
vices did not actively participate in the program until 1985 when the
Navy provided funding for the purchase of SINCGARS radios for its spe-
cial forces.
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Schedule

First article testing, which began in August 1985, showed that the
ground radio did not meet the reliability requirement for mean time
between failures. The program experienced several schedule delays dur-
ing development due to the reliability problems. We reported in June
1988 (GAO/NSIAD-88-160) that reliability testing was successfully com-
pleted in January 1988, at which time the Army began to accept produc-
tion models. According to program officials, the follow-on operational
test and evaluation was completed in May 1988.

SINCGARS is currently in the initial production phase. A contract award to
begin full-rate production is scheduled for fiscal year 1989.

Deliveries

As of December 1987, 310 early production model ground radios were
delivered to the Army for use in testing and to support the fielding to
forces in Korea. Delivery of the airborne radios was scheduled to begin
in September 1988.

Agreements

The SINCGARS program charter, which the Army signed in May 1976,
identifies the program manager, defines this manager’s roles and
responsibilities, and identifies the program management office. The only
joint document for this program is the joint operational requirements
document that was validated by Jcs in 1976 and updated in 1983.

Costs

The December 1987 current estimate of program acquisition cost was
$5.2 billion for the Army only. The Navy, Marine Corps, and Air Force
requirements were $493.5 million, which results in a total program cost
of about $5.7 billion. The Army’s current estimates have decreased by
$400 million from the production estimates because of changes in infla-
tion indexes, a reduction in the quantity of 1,329 radios, and changes in
support, including reduced requirements for radio spares and a reclas-
sification of initial spares from procurement to the Army stock fund.

Recent Reports

Combat Radios: Army’s Selection of SINCGARS' Second-Source Contractor
(GAO/NSIAD-88-200, July 7, 1988).

DOD Acquisition Programs: Status of Selected Systems (GAO/NSIAD-88-
160, June 30, 1988).
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Sparrow Missile

Battlefield Automation: Army Command and Control Systems Acquisi-
tion Cost and Schedule Changes (GAO/NSIAD-88-42FS, Dec. 9, 1987).

Battlefield Automation: Status of the Army Command and Control Sys-

tem Program (GAO/NSIAD-86-184FS, Aug. 26, 1986).

Separate Army and Air Force Airborne SINCGARS Programs May Be
Uneconomical (GAO/NSIAD-85-50, Jan. 31, 1985).

The Sparrow III/IV Air-to-Air/Ship-to-Air Missile, AIM/RIM-7M, is a
semiactive, radar-guided missile used in air-to-air and ship-to-air appli-
cations in several U.S,, allied, and NATO weapon systems. Its mission is to
destroy a broad spectrum of airborne targets from all aspects, in all
weather conditions, and in a variety of countermeasure environments.
Program officials told us that the AIM/RIM-7M is an upgrade and
replacement for the AIM-7F, to provide more missile firepower and
capability, and to develop a reliable medium range attack missile for
combat aircraft. (See fig. I11.17 for a photograph of the Sparrow
Missile.)
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Figure 111.17: The Sparrow Missile

Source: Sparrow Program Office.

According to program officials, the joint services’ operational require-
ments for the Sparrow are included in the April 1979 decision coordinat-
ing paper.

Air Force procurement of the Sparrow AIM/RIM-7M is projected to end
after fiscal year 1989. The Navy is superseding the AIM/RIM-7TM with
development of a Sea Sparrow AIM/RIM-7P upgrade. In addition, a
Radio Development Capability Sparrow Missile Homing Improvement
Program was started in fiscal year 1989 to counter a significant emerg-
ing threat. Both services are planning to eventually shift from procure-
ment of the Sparrow to the AMRAAM. Meanwhile, production of the AIM/
RIM-7M will continue into the 1990s. Officials from the program office
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told us that the missile has 100 percent commonality for both service
participants.

Service Participants

0sD initiated the Sparrow as a multiservice rR&D effort in 1968. The Navy
is the lead service for the Sparrow. According to program officials, the
Air Force joined the Sparrow program in 1968 during the full-scale
development phase. As a result, the Air Force had a limited role in the
basic design of the AIM/RIM-7M and its predecessor—the AIM-7F.

Schedule

At the time of our review, the AIM/RIM-7M was in the final production
and deployment phase.

Deliveries

Planned and actual scheduled deliveries were 44 for rR&D. As of March
1989, the total planned procurement quantity was 15,544—8,994 for
the Navy and 6,550 for the Air Force.

Agreements

The November 1976 charter specifies the operating relationships
between the Navy and the Air Force. A 1976 MoA between the Navy and
the Air Force outlines the Sparrow’s mission and the services’ authority
and responsibilities.

Costs

As of December 1987, the development estimate of the total program
cost was $1.3 billion, and the current total program estimate was $2.8
billion. This increase is due to changes in escalation rates, milestone slip-
pages, and an increase in procurement quantities of 4,449 missiles.

Recent Reports

Stinger Missile

Quality Assurance: Concerns About Four Navy Missile Systems (GAO/
NSIAD-88-104, Mar. 24, 1988).

Stinger is a portable air defense weapon designed to engage low flying
aircraft. The system includes the missile, a reusable gripstock, and
related ancillary equipment. (See fig. III.18, which shows the Stinger.)
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The basic system has undergone two major modifications—the passive
optical seeker technique and the reprogrammable microprocessor—to
defeat current and future infrared counter-countermeasures.

Page 107 GAO/NSIAD-89-158 DOD Joint Major Programs



Appendix IIT
DOD Joint Major Program Summaries

Figure 11i.18: The Stinger Missile

Source: Stinger Program Office.
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Service Participants

According to program officials, Stinger is a service initiated multiservice
procurement effort that began in 1979 during the production and
deployment phase. The Army is the designated developer of the Stinger
Missile System, and the Navy, Marine Corps, and Air Force procure the
Stinger through the Army. The project manager’s charter specifies the
Army’s role in developing and acquiring the Stinger. The 1985 version is
currently superseding the 1984 version of the Stinger that used the pas-
sive optical seeker technique. A program official told us that the missile
configuration bought by the other services is exactly the same as the
Army’s version, and so commonality is 100 percent among service
participants.

Schedule

Engineering development for the basic Stinger began in May 1972, and
production began in 1978. To counter a more advanced threat, engineer-
ing development for the passive optical seeker technique missile began
in May 1977. In 1984, the Army directed the reprogrammable micro-
processor improvement. Engineering development began in September
1984. Production of the Stinger that uses the reprogrammable micro-
processor began in fiscal year 1985.

At the time of our review, the Stinger Missile System was in the produc-
tion and deployment phase. The Army was addressing a performance
problem with the reprogrammable microprocessor missile, specifically, a
software-related problem caused by an electronic component. The pro-
gram office expected that the correction could be identified and incorpo-
rated by January 1989.

Deliveries

All 214 r&D and 9,500 procurement quantities of the basic Stinger and
passive seeker missiles have been delivered. A total buy of 63,278 Sting-
ers is planned.

In December 1987, nine reprogrammable microprocessor missiles were
planned under the R&D program. According to a program official, pro-
duction of these missiles was on schedule through March 1989, but mis-
siles will not be accepted until the problems with an electronic
component are corrected.

Agreements

According to a program official, there are no joint agreements between
the Army and other services for the Stinger Missile System.
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Costs

According to the December 1987 SAR, the Stinger total program develop-
ment estimate was $473.8 million while the current estimate was $3.3
billion. The Army attributes the $2.8 billion increase to a quantity
increase of 40,076—almost three times the number originally planned—
changes in inflation indexes, revised cost estimating methodology, and
engineering changes that included development of major modifications.

Recent Reports

SDI

poD Simulations: Improved Assessment Procedures Would Increase the
Credibility of Results (GAO/PEMD-88-3, Dec. 29, 1987).

Army Inventory Management: Inventory and Physical Security Prob-
lems Continue (GAO/NSIAD-88-11, Oct. 9, 1987).

Defense Budget: Potential Reductions to Missile Procurement Budgets
(GAO/NSIAD-87-206BR, Sept. 10, 1987).

Procurement: Assessment of DOD’s Current Multiyear Candidates (GAO/
NSIAD-86-176BR, Sept. 8, 1986),

Defense Budget: Potential Reductions to Army and Marine Corps Missile
Budgets (GAO/NSIAD-86-158BR, Aug. 6, 1986).

Potential Dollar Reductions to DoD’s FY 1986 Missile and the Light-
weight Multipurpose Weapon Procurement Programs (GAO/NSIAD-85-138,
Sept. 9, 1985).

The goal of the SDI research and technology program is to provide the
basis for an informed decision regarding the feasibility of (1) eliminating
the threat posed by nuclear missiles of all ranges and (2) increasing the
contribution of defensive systems to U.S. and allied security. Within this
goal, the SpI Program is oriented to protect options for near-term deploy-
ment of limited ballistic missile defenses as a hedge against Soviet viola-
tion of the Anti-Ballistic Missile Treaty. Program emphasis is on non-
nuclear technologies capable of engaging ballistic missiles and warheads
at all points along their trajectories from launch to near impact.

Former President Reagan initiated the sbi Program in a March 1983
speech. According to program officials, 0SD established the spi Program
and the SDIO in an interim charter in April 1984. sp! is a cooperative
development program because most of the R&D activities now comprising
SDI were in existence under other agencies at the time the program office
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was established. These activities and the budgets for them were central-
ized and transferred to sbi0 with submission of the fiscal year 1985
budget to the Congress.

In September 1987, the Defense Acquisition Board approved sDI as a
major system new start. The participating services and agencies remain
responsible for the execution of those portions of the sp1 Program for
which they had previously been responsible. As a result, commonality is
not applicable to the spi Program.

The Jcs developed and approved phase I ballistic missile defense opera-
tional requirements in June 1987 as a performance goal for the first
increment of deployed capability. The Unified Space Command will pro-
vide additional operational requirements based on evolving basic SDI
mission needs. The requirements will be changed and updated incre-
mentally as the program matures.

Service Participants

splo is the lead agency for the SpI Program. According to program offi-
cials, Army, Navy, Air Force, and DARPA joined spI in 1984 in the concept
exploration phase. NAsA, the Department of Energy, Defense Nuclear
Agency, and Uniformed Services University of Health Sciences joined in
1985. NsA and the Central Intelligence Agency joined in 1986, and the
Defense Logistics Agency and the Arms Control and Disarmament
Agency joined in 1987. These participating services/agencies all have
military and civilian personnel assigned and co-located at sDIO.

Schedule

Concept exploration has been completed for six phase I technologies,
which entered the demonstration and validation phase in September
1987. The six technologies include the Boost Surveillance and Tracking
System, the Space-Based Surveillance and Tracking System, the Space-
Based Interceptor, the Exoatmospheric Reentry Interception System, the
Ground-Based Surveillance and Tracking System, and the Battle Man-
agement/Command, Control and Communications. (Fig. I11.19 shows this
concept of the Strategic Defense System.) The Ground-Based Radar
technology, with the Army as lead, was expected to be awarded mile-
stone I status in the spring of 1989 and become another phase I element.

Program officials told us that spI testing to date has been at the compo-
nent and subcomponent level to validate and evaluate each technologi-
cal development. Test planning for the demonstration and validation
phase is now in progress. Program officials expect the demonstration
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and validation phase, which is currently ongoing, to continue until the
mid-1990s when full-scale development is scheduled to begin. An 10C has
not yet been determined.
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Figure 111.19: One Concept of the Strategic Defense System
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Deliveries

Program officials told us that the program is still in early r&D, and deliv-
eries are not applicable.

Agreements

Program officials told us that, in April 1984, 0sD signed an interim char-
ter establishing spio. Since then, DOD Directive 5141.5 has been issued as
the spi charter. It was updated in June 1987. This directive assigns cer-
tain responsibilities (i.e., organizing spi staff and establishing inter-
agency relationships) to its director.

To date, 20 MoA/MOUs have been signed between spio, U.S. allies, ser-
vices, agencies, and other organizations. In addition, SDIO issues
workpackage directives to services/agencies to provide funding and
direction for work conducted by these organizations in support of the spi
Program. spbI Program management is implemented through these
directives.

Costs

Cost information for the SDI Program, when aggregated over the 5-year
defense plan, is classified. Program officials told us that spi funding is
expended by multiple services and agencies. Funding for the sp1 Pro-
gram is in both the pob and Department of Energy budgets.

Recent Reports

Tacit Rainbow Missile

Strategic Defense Initiative Program: Status of Space Surveillance and
Tracking System (GAO/NSIAD-88-61, Nov. 10, 1987).

Defense Budget and Program Issues Fiscal Years 1988 and 1989 (T-
NSIAD-87-3, Feb. 19, 1987).

DOD Acquisition: Case Study of the Air Force Space Based Space Surveil-
lance System (GAO/NSIAD-86-458-17, July 31, 1986).

The Tacit Rainbow Program is intended to provide a low cost, program-
mable before launch, loitering, attack missile system capable of search-
ing out and attacking enemy radar targets. This system is to be used to
support mission areas such as defense suppression, counter air, interdic-
tion, and close air support/battlefield air interdiction. The air-launched
Tacit Rainbow Missile will be carried externally on the Navy A-6E and
internally on the Air Force B-52G. The ground-launched Tacit Rainbow
will be integrated with the Army Multiple Launch Rocket System. (Fig.
I11.20 shows the Tacit Rainbow Missile.)
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Figure 111.20: The Tacit Rainbow Missile

Source: Tacit Rainbow Program Office.

Service Participants According to program officials, 0sD directed tri-service participation in
this multiservice R&D program. The Air Force is the lead service for both
the ground- and air-launched versions of the missile. Program officials
told us that the Navy decided to join the program in July 1982 prior to
full-scale development and is participating in the air-launched version of
the missile. Subsequently, the Army joined in October 1984, also prior to
full-scale development, and is a participant in the ground-launched ver-
sion. The Army, Navy, and Air Force signed a classified joint operational
requirements document in May 1985, and updated it in December 1988.
According to program officials, the tri-service requirements were passed
down after the design requirements for the air-launched Tacit Rainbow
had already been determined.

Program officials told us that a December 1987 Air Force program man-

agement directive requires that the services maximize commonality
between the air- and ground-launched versions of the Tacit Rainbow
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Missiles; however, it does not specify that a percent commonality be
achieved.

Schedule

According to program officials, the Tacit Rainbow Missile was in full-
scale development at the time of our review. Development test and eval-
uation/initial operational test and evaluation was scheduled for April
1989. The program office indicated that testing was behind schedule
because of a lack of quality control at the contractor’s plant. Further
delays have slipped the milestone IIIA production decision to August
1990.

Deliveries

There have been no production deliveries.

Agreements

According to a program official, the Air Force has signed an MoaA with
the Navy, but has not yet signed an MoA with the Army. However, a
draft MoA is under review. A classified test and evaluation master plan
has been prepared for the program.

Costs

As of December 1987, the total program cost was about $3.7 billion. Of
the total, about $149.7 million was for r&D, $3.6 billion was for procure-
ment, and $8.5 million was for construction.

TAOM/MCE

TAOM/MCE is an automated transportable system capable of controlling
aircraft in offensive and defensive roles. It is a joint program comprised
of the Marine Corps’ TAOM Program and the Air Force’s MCE Program.
MCE was designed to maximize commonality with TAOM, and is intended
to replace air surveillance and control operation centers of the Tactical
Air Control System. According to a program official, the TAOM and MCE
portions of the joint program are almost the same; and as a result,
descriptions of the individual programs may be applied to the joint
TAOM/MCE system. Key system functions of TAOM/MCE include weapons
control, surveillance/identification, air space management, electronic
warfare, and communications. Improvements to these surveillance and
control elements include: increased automation of the operations and
maintenance functions and tactical data links; increased mobility,
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survivability, flexibility, and information processing capability; redun-
dant communications and computers; and improvements in operator-
machine interfaces. (Fig. II1.21 shows the modular control equipment.)

A program official told us that there are no joint operational require-
ments. The Air Force and Marine Corps requirements are identified in
two separate system specifications. About 80 percent commonality has
been achieved between TAOM and MCE. The percentage of commonality
has increased due to the Air Force’s adoption of Marine Corps power
requirements and the Marine Corps’ adoption of certain Air Force
software.
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Figure 111.21: Modular Control Equipment

% 284

Source: MCE Program Office.
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Service Participants

TAOM/MCE is a multiservice R&D program. According to a program official,
in 1980, the Congress directed the Air Force to evaluate existing or
ongoing developmental systems against the requirements that the MCE
system is intended to meet. The Air Force found that the Marine Corps’
TAOM system met approximately 75 percent of their requirements. The
Air Force joined the Marine Corps’ TAOM full-scale engineering develop-
ment effort in July 1982. The Marine Corps, in effect, developed a base-
line system to which the Air Force would make modifications.

Schedule

The Marine Corps began the development test for TAOM/MCE in 1983 and
completed it in May 1986. The Air Force development test program for
service unique requirements was completed in May 1986. The Marine
Corps operational test was completed in October 1986. The Air Force
initial operational test program was completed in January 1987. The
Marine Corps and the Air Force shared test data where applicable.

At the time of our review, the MCE system was in a low rate initial pro-
duction phase, which began in December 1986. TAOM and MCE production
contracts were awarded in May 1987. The MCEcontract includes priced
options for fiscal years 1988 and 1989. 10c for the MCE and TAOM is
scheduled for fiscal year 1990.

Deliveries

Program officials told us that there have been no deliveries to date. The
first MCE system is scheduled for delivery in September 1990. Air Force
requirements for MCE operations modules have decreased, reducing the
number to be procured from 182 to 155.

Agreements

A July 1982 M0A between the Marine Corps and the Air Force and a July
1982 charter on the management of the joint program established the
management relations between the two services’ program offices. It also
identified the respective areas of responsibility for the TAOM/MCE joint
full-scale engineering development effort.

Program officials said that a full-scale engineering development Moa
between the Air Force and Marine Corps was in effect through May
1987. At the time of our review, a draft MoA on production, dated Janu-
ary 1988 and agreed to by both parties, was at the Space and Warfare
Systems Command for coordination.
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Costs

The program is funded by both the Air Force and the Marine Corps.
According to estimates provided by the program office, the total pro-
gram cost is $1.6 billion.

The ™D Program provides for the acquisition and integration of a fam-
ily of systems for near and longer terms. The program consists of four
operational concept elements: (1) active defense, (2) a command and
control function, which includes battle management c31, (3) counterforce
measures, and (4) passive defense.

The T™MD system is intended to be a mix of existing and developmental
systems and technologies; therefore, various systems will be considered
as potential components. For example, the Patriot Antitactical Missile
capability will comprise the active defense element of T™MD for the near
term. The concept for tactical missile defense is to counter the Soviet
tactical missile capability, to include short-range ballistic missiles, cruise
missiles, and air-to-surface missiles.

Service Participants

In January 1982, 0sD directed the Army to be the lead service in devel-
oping a joint antitactical missile capability. In December 1986, the Army
Chief of Staff initiated a tactical missile defense special task force and
invited the individual services to provide representatives.

According to a program official, the Army’s joint participation with the
Air Force and the Marine Corps began in 1986, which was during the
concept exploration phase. Thus, the program is a multiservice R&D
effort. Since the program is in early rR&D, the baseline program has yet to
be determined and percent commonality cannot be determined.

In January 1987, 0SD assigned lead responsibility to the Army for man-
agement of the TMD Program and specified that the TMD would be man-
aged by the Joint Theater Missile Defense Project Manager. The systems
included in TMD are managed or programmed to be managed by separate
elements of the Army, Air Force, Navy, or other DOD components. The
project managers for the TMD systems will continue to report to their
respective services.

Schedule

According to a program official, the entire TMD Program is in the concept
exploration phase, and as of November 1988, the Army had not sched-
uled decision milestones for any program element.
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Deliveries

Because the program is not fully defined, a program official told us that
the types and quantities of equipment to be procured and delivered have
not been determined.

Agreements

The Jcs approved the tactical missile defense joint operational require-
ments statement in March 1988. The Jcs also approved the joint tactical
missile defense operational concept, which describes how the four oper-
ational concept elements should function to provide an efficient and
effective response to the tactical missile threat.

Cost

TOW

As of December 1987, the program office estimated TMD acquisition
costs to be $2.9 billion, of which, according to Army estimates, $1.6 bil-
lion is for rR&D and $1.3 billion is for procurement through 1994. Unit
cost estimates have not been developed because the proposed candidate
components have not been selected.

The Tow Missile is a heavy antitank/assault weapon system. The Tow
Missile is a crewportable or vehicle-mounted system primarily designed
to attack armored vehicles. The Army uses it on the Cobra helicopter,
the HMMWV, the M151 jeep, and the Bradley Fighting Vehicle. The Marine
Corps also uses the Tow Missile.

Various versions of the Tow Missile have been produced since the Army
fielded the basic Tow in September 1970. At the time of our review, the
Army was producing and fielding a fourth generation missile, the Tow
24, and had recently awarded an R&D contract for a more advanced Tow
2B Missile. Tow 2B was initiated as a product improvement program for
development of a warhead and sensor system that will allow the missile
to overfly and fire down into the target.

Program officials told us that several improvements to the Tow 2A Mis-
sile have been proposed. However, the Marine Corps may not choose all
improvements and has not made a decision to buy the Tow 2B.

According to program officials, Army and Marine Corps Tow Missiles are
about 95 percent common. The only difference between the Army and
Marine Corps missile is in the platform. (The Tow 2 Missile Launcher is
shown in fig. I11.22.)
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Figure 111.22: The TOW 2 Missile Launcher
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Service Participants

The Tow Missile system is a multiservice procurement program in which
the Army is the program manager and the Marine Corps is a customer.
The project manager’s charter explains the Army’s role in developing
and acquiring Tow. The 1982 charter was superseded in 1985 with the
current version.

According to program officials, the Marine Corps decided to buy Tow
based on its field requirements for a battle scenario. The Marine Corps
was to provide operational requirements and developmental funding for
the ground and airborne versions of the Tow Missile. Program officials
told us that the Marine Corps first provided rR&D funds in fiscal year
1965 during full-scale development and provided procurement funds in
fiscal year 1974.

Program officials also stated that the Marine Corps does not have an
officer assigned to the program office, but a Marine Corps liaison officer
is assigned to the Close Combat Missiles Program Executive Office as the
Deputy Program Executive Officer. This officer acts as a liaison and
oversees Marine Corps participation in several missile command pro-
grams, including the Tow Missile. Other Marine Corps personnel have
been involved on a temporary basis for testing.

Schedule

At the time of our review, the Tow 2A Missile was in the production and
deployment phase, which began in April 1987. The first lot of Tow 2A
production missiles successfully passed fly-to-buy testing in June 1987,
and fielding began in September 1987. Production of the Tow 2A will
continue until the Tow 2B is ready for production. Administrative delays
and funding reductions delayed Tow 2B milestones by 1 year. Demon-
stration and operational testing of the Tow 2B is scheduled for comple-
tion in April 1990. As of March 1988, production of the Tow 2B was
scheduled to begin in April 1991.

Deliveries

By December 1987, the Army had received 57,600 of the 74,600 produc-
tion missiles it scheduled for delivery.

Agreements

The project manager charter, signed in March 1985, outlines the project
manager’s responsibilities, including developing and acquiring the sys-
tem, providing integrated logistics support, and managing resources.
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The Navy and the Marine Corps are listed as special participating agen-
cies that provide operational requirements and funding for the Tow/Tow
2 Missiles.

Costs

According to the December 1987 SAR, the current R&D estimate for the
TOW 2 is $143.2 million. The procurement estimate for fiscal years 1981
through 1992 is $2.3 billion. The total program cost for Tow 2 is $2.4
billion.

Recent Reports

Defense Budget: Potential Reductions to Missile Procurement Budgets
(GAO/NSIAD-89-17, Nov. 18, 1988).

DOD Acquisition Programs: Status of Selected Systems (GAO/NSIAD-88-
160, June 30, 1988).

Antitank Weapons: Current and Future Capabilities (GAO/PEMD-87-22,
Sept. 17, 1987).

Defense Budget: Potential Reductions to Missile Procurement Budgets
(GAO/NSIAD-87-206BR, Sept. 10, 1987).

Procurement: Assessment of DOD’s Multiyear Contract Candidates (GAO/
NSIAD-87-202BR, Aug. 31, 1987).

Iran Arms Sales: DOD’s Transfer of Arms to the Central Intelligence
Agency (GAO/NSIAD-87-114, Mar. 13, 1987).

Defense Budget: Potential Reductions to Army and Marine Corps Missile
Budgets (GAO/NSIAD-86-158BR, Aug. 6, 1986).

Army Budget: Potential Reductions to Aircraft Budgets (GAO/
NSIAD-86-143BR, June 20, 1986).

Nonrecurring Costs: Improvements Needed in DoD Cost Recovery Efforts
(GAO/NSIAD-86-95, Apr. 18, 1986).

Bradley Vehicle: Concerns About the Army’s Vulnerability Testing (GA0/
NSIAD-86-67, Feb. 14, 1986).
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UH-60A Black Hawk
Helicopter

Potential Dollar Reductions to poD’s FY 1986 Missile and the Light-
weight Multipurpose Weapon Procurement Programs (GAO/NSIAD-85-138,
Sept. 9, 1985).

The UH-60A Black Hawk is a twin engine helicopter used by the Army
in the performance of the air assault, air cavalry, and aeromedical evac-
uation missions. It transports troops and equipment into combat, resup-
plies the troops while in combat, and performs the associated functions
of aeromedical evacuation, repositioning of reserves, and command and
control. The Air Force uses the UH-60A for missions such as its search
and rescue operations. Commonality between the Army and the Air
Force for the UH-60A is 100 percent. The Navy uses the SH-60B Sea
Hawk that has an airframe similar to the Army UH-60A. Program offi-
cials told us that the Navy procures its airframe directly from the con-
tractor, Sikorsky Aircraft, and procures its version of the General
Electric engines through the Army. (See fig. I11.23 for a photograph of
the UH-60A.)
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Figure 111.23: The UH-60A Black Hawk Aircraft

Source: Black Hawk Program Office.

Service Participants

The Army is the purchasing agent for the UH-60A aircraft, which the
Air Force has bought since about 1982. The Air Force initiated the mul-
tiservice procurement when the UH-60A was in the production and
deployment phase. Program officials told us that the Air Force procured
a total of 11 UH-60As through the Army with deliveries in 1983. The
Air Force procured another nine aircraft, which were delivered in
December 1987. An additional 16 aircraft (for a total of 36) were sched-

uled for delivery to the Air Force at the time of our review.
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Schedule

The UH-60A Program is in the production and deployment phase. In
June 1971, the UH-60A Program was approved for full-scale develop-
ment. The first production aircraft was delivered to the Army in October
1978, and 10c was November 1979. A program official told us that as a
result of the Army aviation modernization plan, the Army increased the
Black Hawk Program procurement objective, in February 1989, from the
original procurement baseline of 1,107 to 2,253 aircraft. The Army is
also working on a 4-year development program to improve the Black
Hawk aircraft. This effort is planned as a multistage improvement
program.

The Army Aviation Systems Command signed multiyear contracts with:

Sikorsky Aircraft in January 1988 to provide 252 UH-60A Black Hawk
airframes over a 4-year period (fiscal years 1988-91).

General Electric Company, Aircraft Engines Division in May 1988 to
provide 1,156 T700 series engines for H-60 Black Hawk and Sea Hawk
helicopters (fiscal years 1989-93).

According to the December 1987 SAR, the Army UH-60A’s increased
weight, which was due to design revisions and added mission capabili-
ties, has resulted in a degradation of the vertical climb in feet per min-
ute from 450 to 327 and cruise speed in knots from 145 to 137 in the
current production configuration. These performance thresholds are
expected to be regained in October 1989, with the incorporation of an
upgraded engine.

Deliveries

According to program officials, total procurement amounted to 937 air-
craft through fiscal year 1988. The 937 aircraft were delivered through
calendar year 1988. The Army received most of the 1988 deliveries. The
Air Force received 16 aircraft, the Drug Enforcement Agency received 4
aircraft, and the Army National Guard received 2 aircraft. Through Feb-
ruary 1989, the Army has procured 1,003 aircraft and the Air Force has
procured 45.

Agreements

Program officials told us that there were no joint agreements for devel-
opment of the aircraft.

Costs

According to the December 1987 sAR, the Army’s R&D estimate was about
$591 million, and the procurement estimate was about $5.9 billion
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through fiscal year 1992, for a total program cost of $6.5 billion. The
Army program acquisition unit cost is approximately $5.8 million (based
on a quantity of 1,121 UH-60As).

Recent Reports

Army Budget: Potential Reductions to Aircraft Procurement Budgets
(GAO/NSIAD-87-204BR, Sept. 10, 1987).

Weapon Systems: Effects of Army Decision to Reduce Helicopter Pro-
curement (GAO/NSIAD-87-207BR, Sept. 8, 1987).

Defense Budget and Program Issues Fiscal Years 1988 and 1989 (T-
NSIAD-87-3, Feb. 19, 1987).

Procurement: Assessment of DOD’s Current Multiyear Candidates (GAo;,
NSIAD-86-176BR, Sept. 8, 1986).

DOD Acquisition: Case Study of the Army Light Helicopter Program (GAO/
NSIAD-86-45S-1, Aug. 25, 1986).

Army Budget: Potential Reductions to Aircraft Budgets (GAao;
NSIAD-86-143BR, June 20, 1986).

Why Some Weapon Systems Encounter Production Problems While
Others Do Not: Six Case Studies (GAO/NSIAD-85-34, May 24, 1985).

Army Contracts Overpriced Due to Misapplication of Spares Formula
Pricing Factor (GAO/NSIAD-85-27, Mar. 22, 1985).

V-22 Osprey Aircraft

The V-22 Joint Services Advanced Vertical Lift Aircraft (Osprey), is a
tilt rotor, vertical take-off and landing aircraft, designed to fly over
2,000 nautical miles without refueling. It is intended to fill the amphibi-
ous/vertical assault needs of the Marine Corps, the combat, search, and
rescue needs of the Navy, and the special operations needs of the Air
Force. In December 1982, the Air Force, Army, Navy, and Marine Corps
signed the joint operational requirements document, which specified the
time frame, operational and organizational concepts, and essential char-
acteristics of the vertical lift aircraft. 0SD revised the operational
requirements in April 1985. Using the Marine Corps and the Army vari-
ant (MV-22) as a baseline, program officials approximated that the
Navy variant (HV-22) is 95 percent common, and the Air Force variant
(CV-22) is 80 percent common. (The V-22 Osprey is shown in fig. 111.24.)
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Figure 111.24: The V-22 Osprey Aircraft

Source: V-22 Pogram Office.

Service Participants

The V-22 Osprey is a multiservice R&D program. Congressional concern
over the Navy’s request for authorization to develop a conventional heli-
copter prompted the Under Secretary of Defense for Research and Engi-
neering to suggest in August 1981 that the mission requirements of the
Army, Marine Corps, Air Force, and Navy might best be met with a sin-
gle advanced technology tilt rotor experimental aircraft. As a result, the
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Joint Services Advanced Lift Aircraft development effort began concept
exploration in 1981 with the Army as lead service and with Air Force,
Navy, and Marine Corps participation. The Navy replaced the Army as
lead service in December 1982. In January 1985, the V-22 Osprey Pro-
gram was designated successor to the Joint Services Aircraft program.

In February 1987, the Air Force reduced its planned procurement quan-
tities from 80 to 55 due to funding cuts. In February 1988, the Army
withdrew from the program because of higher priorities and budget con-
straints. According to a program official, the Army’s withdrawal
resulted in a further reduction of 231 aircraft from planned procure-
ment quantities. The Army still has personnel assigned to the program
to provide flight test support. The first year of the Army’s procurement
was to have been 1993.

Due to cost considerations, the Secretary of Defense has proposed can-
celing the V-22 Program, however, the Congress has not yet made a
decision.

Schedule

The preliminary design phase for the Joint Services Aircraft began in
April 1983. The V-22 is currently in full-scale development, which began
in May 1986 and will continue until all flight testing is complete in 1991.
According to officials in the program office, ground and ballistic testing
of the V-22 aircraft have been accomplished, but first flight testing was
delayed until March 1989 due to technical problems. Long lead procure-
ment is projected to begin in early 1989. The 10c date for the Marine
Corps is 1992.

Deliveries

Delivery of aircraft for research, development, test and evaluation are
scheduled to begin in March 1989. Delivery of production aircraft is
scheduled to begin in April 1992.

Agreements

A June 1982 MoU on the Joint Services Advanced Vertical Lift Aircraft
Development Program designated the Army as lead. A December 1982
MOA between the program managers of Joint STARS and the Joint Services
Advanced Vertical Lift Aircraft established the payload parameters for
the Joint STARS hardware package that the aircraft will carry. An Octo-
ber 1984 MoA between the Navy and NASA specified the technical support
NAsA will provide to the program. The March 1985 program charter
established the joint V-22 program under Naval Air Systems Command,
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delineated service responsibilities, and outlined the program’s scope,
staffing, organization, and mission. An updated version of this charter
was signed in August 1988. In October 1988, the Federal Aviation
Administration, NASA, and DOD signed an MoA for a joint study of the
civilian aircraft industry implications of the V-22's development.

Cost

The development estimate for procurement was $26.8 billion, but as of
December 1987, was down to $20.2 billion due to the decrease of the 231
Army and 25 Air Force aircraft. The current estimate of total program
cost was $23 billion. Procurement estimates of unit cost had increased
from $29.4 million to $30.7 million due to the Army’s reduction in
quantity.

Recent Reports

WIS

DOD Acquisition Programs: Status of Selected Systems (GAO/NSIAD-88-160,
June 30, 1988).

wiS is the worldwide data collection and information processing system
modernization program intended to allow rapid and reliable exchanges
of information to support military forces. (Fig. II1.25 shows the major
components of wis.) wis will modernize and replace the existing standard
automated data processing system.

WIS capabilities are being developed and fielded in three increments
called blocks. Block A capabilities include an automated message han-
dling system, computer workstations to provide data processing in user
work areas; a local area network to connect wis computer systems, auto-
mated message handling systems, and workstations. Block B includes
competitive procurement of new wis computer systems to replace
existing computer systems, development of new applications software
and procurement of a data base management system, and development
of improved security controls over access to information. Block C will
enhance joint mission planning and execution functions. A program offi-
cial stated that 100 percent commonality is planned for the joint wis
Program.
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Figure 111.25: Major Components of WIS

Source: WIS Program Office.

Service Participants The Air Force has been the lead service for this multiservice/
multiagency R&D program since the program’s inception in November
1981. According to program officials, 0sD directed the Army, Navy, DCA,
Defense Intelligence Agency, and NSA to join the program in November
1981 during the concept exploration phase. Other participating agencies
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include the Defense Nuclear Agency, which joined in April 1982; the
Defense Logistics Agency, which joined in September 1986; and the
Defense Mapping Agency, which joined in November 1987.

Schedule

In September 1985, the Secretary of Defense approved milestone I (dem-
onstration and validation) for the entire wis Program, and milestone 11
(full-scale development) for block A. According to program officials,
full-scale development for block A is expected to end in June 1990.
Blocks B and C, which are in the demonstration and validation phase
will have separate milestone II reviews.

According to program officials, the wis development test and evaluation
schedule has slipped due to technical problems in software development
and corrections required in the user interface. As a result, the 10c for
block A has slipped from its development estimate of November 1987 to
a current estimate of June 1990. Program officials reported that fiscal
year 1988 funding reductions resulted in a restructuring of block B. The
restructuring will result in a 19-month slip in the block B milestone II
Defense Acquisition Board review now scheduled for September 1989.
Program officials also told us there would be reductions in requirements
and elimination of engineering change proposals. Since the block C pro-
gram baseline has not been developed, the impact of blocks A and B
schedule slips on block C cannot be determined at this time.

Deliveries

According to a program official, deliveries have not yet been planned.

Agreements

The program charter for wis, dated September 1982, described the roles
of the joint program management office and defined the responsibilities
of the services and other DOD organizations and agencies in supporting
the joint program manager. Program officials told us that Jcs approved
four required operational capabilities documents as Wis requirements.
These documents include (1) the wwMccs Automated Data Processing
Concept of Operations and General Requirements for post-1985, dated
February 1981, (2) the Joint Operation Planning and Execution System,
dated July 1983, (3) the National Military Command System, and (4) the
wis Automated Message Handling Multicommand required operational
capabilities, dated September 1983. According to program officials, the
WIS Program has had problems obtaining agreement on requirements
among the services and agencies because of the unique user missions
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A November 1984 MoU between the wis joint program manager and the
Director, DCA, outlines the working relationship between the two organi-
zations and the scope of DCA support. A July 1986 MOU between the wis
joint program manager and the Joint Operation Planning and Execution
System project group director discusses fiscal year 1986-88 funding for
R&D efforts and formalizes the guidelines that these organizations will
use to support one another. A January 1987 draft MOU between the WIS
systems program office, which is the procuring agency for wis, and the
Joint Data Systems Support Center, which is the development and main-
tenance agency for wwMccs Automated Data Processing, details the
responsibilities of both organizations.
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Procedures for prioritizing automated data processing support activities
and resource pianning to meet the needs of the wwMCCs automated data
processing community are provided in an undated MoU. The organiza-
tions included in this MOU are the Wis joint program office; the Joint Data
Systems Support Center; and the unified and specified command, con-
trol, and communications support organization of Jcs.

According to the December 1987 sAR, the development estimate of total

program cost was about $1.9 billion and the current estimate was about
$2 billion.

Recent Reports
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Deployment: Authority Issues Affect Joint System Development (GAO/
NSIAD-86-155, July 23, 1986).
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