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Office of the Inspector General, DoD 

Report No. 99-054 December 15, 1998 
(Project No. 8AL-0029) 

Acquisition of the Advanced Amphibious Assault Vehicle 

Executive Summary 

Introduction. The mission of the Marine Corps is to provide an amphibious and land 
operations capability to seize advanced naval bases and to conduct naval land 
campaigns. To fulfill its mission, the Marine Corps established the Advanced 
Amphibious Assault Vehicle Program to produce 1,013 Advanced Amphibious Assault 
Vehicles by the year 2012, at a total life-cycle cost of $8.8 billion (1993 base-year 
dollars). 

Audit Objectives. The audit objective was to evaluate the overall management of the 
Advanced Amphibious Assault Vehicle (AAAV) Program. We also evaluated the 
adequacy of management controls related to the audit objectives. 

Audit Results. The AAA V Program Management Office was effectively managing the 
development of the AAA V. The AAA V Program Management Office had aggressively 
implemented acquisition reform initiatives and taken positive actions on issues raised 
during this audit and previous Inspector General, DoD, audits. The AAA V Program 
Management Office reduced the risk in the development program; addressed command, 
control, communications, computers, and intelligence support requirements; and 
ensured that the year-2000 problem was appropriately addressed in the AAAV 
development contract. The management controls were effective in that we identified no 
material management control weaknesses. See Appendix A for details on the 
management control program. 

Management Comments. We provided a draft of this report on November 6, 1998. 
Because this report contained no recommendations, written comments were not 
required, and none were received. Therefore, we are publishing this report in final 
form. 
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Part I - Audit Results 




Audit Background 


Historical Background. The Marine Corps pioneered the use of armored, 
tracked, amphibious fighting vehicles in World War II. Since that time, the 
Marine Corps has continuously maintained this operational capability as the 
backbone for amphibious assaults. U.S. Code, Title 10, Section 5063, "United 
States Marine Corps: composition; functions," October 1, 1986, states that the 
Marine Corps will be organized, trained, and equipped to provide an 
amphibious and land operations capability to seize advanced naval bases and to 
conduct naval land campaigns. The Marine Corps has used the Amphibious 
Assault Vehicle since 1971 and must continue to use it until a replacement 
vehicle is operational. However, the Amphibious Assault Vehicle has become 
increasingly difficult to maintain and operate and has significant operational 
deficiencies in mobility, firepower, and survivability. 

Advanced Amphibious Assault Vehicle (AAAV) Program. The Marine 
Corps established the AAA V Program to fulfill the amphibious and land 
operations capability from FY 2006 to FY 2030. On March 17, 1995, the 
Defense Acquisition Executive approved the Milestone I decision for the AAAV 
Program to enter the demonstration and validation phase (now the program 
definition and risk-reduction phase) of the acquisition cycle. The Marine Corps 
awarded a development contract, M67854-96-C-0038, valued at $217 million, 
to General Dynamics Land Systems Division (the Contractor) on June 13, 1996. 
The Milestone II decision for engineering and manufacturing development is 
scheduled for January 2001. The Office of the Direct Reporting Program 
Manager (the Program Manager) manages the program and reports directly to 
the Assistant Secretary of the Navy (Research, Development, and Acquisition). 

AAA V Capabilities. Under the Navy and Marine Corps concept of 
"Operational Maneuver from the Sea," the AAAV will transport Marine Corps 
infantry from beyond the horizon, 25 miles offshore, to the shore, while 
traveling at speeds of 20 to 25 knots in wave heights of 3 feet. Once ashore, 
the AAA V will transport the Marine Corps infantry inland, maintaining speed 
with the main battle tank. The AAAV will provide the Marine Corps infantry 
with armor protection and direct fire support during combat operations. 

AAAV Acquisition. The Marine Corps plans to buy 1,013 AAA Vs by the year 
2012, with a total life-cycle cost of $8.8 billion (1993 base-year dollars). The 
Marine Corps plans to buy two versions of the AAA V: 935 personnel versions 
and 78 command and control versions. The personnel version will be an 
armored, tracked, amphibious combat vehicle that carries 17 or 18 combat
equipped troops and 3 crew members. The command and control version will 
be interoperable with the communication systems available in FY 2006. 
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Audit Objectives 

The audit objective was to evaluate the overall management of the AAAV 
Program. We also reviewed the corrective actions that the AAA V Program 
Management Office implemented in its contracting processes to prevent the 
reoccurrence of problems noted in Inspector General, DoD, Report No. 94-110, 
"Hotline Allegations Concerning Production Contracts for Amphibious Assault 
Vehicles," May 20, 1994. In addition, we evaluated the adequacy of 
management controls related to the audit objectives. See Appendix A for a 
discussion of the scope and methodology, the management control program, and 
the prior audit coverage. See Appendix B for a discussion concerning the threat 
from radio frequency weapons and the quantitative requirements for prototype 
vehicles. 
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Management of the Advanced 
Amphibious Assault Vehicle Program 
The AAA V Program Management Office was effectively managing the 
development of the AAA V. The AAA V Program Management Office 
had aggressively implemented acquisition reform initiatives and taken 
positive actions on issues raised during this and previous Inspector 
General, DoD, audits. The AAA V Program Management Office 
reduced the risk in the development program, addressed command, 
control, communications, computers, and intelligence support 
requirements, and ensured that the year-2000 problem was appropriately 
addressed in the AAA V development contract. 

Overall Management of the AAA V Program 

The Program Management Office was effectively managing the AAA V 
development. Our review of the areas outlined in the scope section of 
Appendix A showed that the Marine Corps was responsive to issues raised 
during this audit and took corrective actions. Therefore, recommendations were 
not necessary. We attributed the effective management of the AAAV :program, 
in part, to the willingness of the AAA V Program Management Office to 
aggressively implement acquisition reform initiatives and to immediately 
respond to issues raised during the audit. 

Acquisition Reform Initiatives Implemented 

The AAA V Program Management Office made a strong commitment to 
implement a wide variety of acquisition reform initiatives in managing the 
vehicle development. This commitment earned the AAA V Program 
Management Office two awards for the superior management of a DoD 
acquisition program. On May 4, 1998, the Under Secretary of Defense 
(Acquisition and Technology) awarded the "David Packard Excellence in 
Acquisition Award" to the AAA V Program Management Office for a superbly 
managed program that totally embraced the ideas of acquisition reform and 
industry best practices. On May 29, 1998, the Deputy Secretary of Defense 
awarded the "1998 Defense Superior Management Award" to the AAA V 
Program Management Office for its implementation of advanced management 
practices, industry teaming concepts, and use of state-of-the-art tools. Among 
other acquisition reform initiatives that the AAA V Program Management Office 
implemented were colocation of personnel and facilities, use of integrated 
product teams, use of metrics, minimal use of military standards and 
specifications, and use of modeling and simulation. 
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Management of the Advanced Amphibious Assault Vehicle Program 

Colocation. One of the most innovative initiatives that the AAA V 
Program Manager implemented was to colocate the AAA V Program 
Management Office, the contracting officer, the Contractor, major 
subcontractors, and personnel of the Defense Contract Management Command 
in the same facility in Woodbridge, Virginia. In addition, the facility is located 
only 15 minutes from the Quantico Marine Corps Base so that Marine Corps 
operators can easily participate in design decisions. This initiative has reduced 
the time to resolve design decisions from the norm of 1 to 3 months to a matter 
of days, and has enhanced the understanding of the AAA V Program 
Management Office and the contractors. 

Integrated Product Teams. The AAA V Program operated under the 
Integrated Product and Process Development concept with 28 integrated product 
teams developing the system .. Staff from the Contractor, the Marine Corps, the 
Navy, and the Office of the Secretary of Defense participated on the integrated 
product teams and were involved in all facets of the development process. Each 
team member had access to the "Virtual Design Database," an on-line, real 
time, paperless communication system that is used to file program 
documentation and the Contractor's cost performance data. The integrated 
product teams conducted trade studies to review and evaluate various design 
alternatives for key performance requirements, which estimate a potential 
production cost avoidance of more than $150 million. Trade studies to 
determine the impact on operation and support costs for each of the design 
alternatives estimate an additional cost avoidance of more than $235 million. 

Use of Metrics. To measure the management effectiveness of the 
Program, the AAA V Prograip. Management Office established several metrics 
emphasizing the cost and schedule to develop the system and the vehicle weight. 
The AAA V Program Management Office gathers monthly data on the metrics 
and uses them to measure progress and identify problems. 

Military Standards and Military Specifications. Working with 
industry, the AAA V Program Management Office wrote the system 
specification as a performance specification. By doing so, it was able to reduce 
the number of Military Standards and Military Specifications in the performance 
specification and the statement of work for the development contract to just 
seven from the hundreds that were required for the Amphibious Assault 
Vehicle. 

Modeling and Simulation. Through extensive use of virtual 
prototyping, the AAA V Program Management Office was able to quickly and 
efficiently communicate design changes and their impact in almost real time. 
Because integrated product team members had open access to the virtual 
prototype and virtual design database, they could make quicker decisions. 
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Management of the Advanced Amphibious Assault Vehicle Program 

Management Actions Taken During this Audit 

The AAA V Program Management Office immediately took positive actions on 
the issues raised during the audit, which were the lack of a support P,lan for 
command, control, communications, computers, and intelligence (C4I); and the 
exclusion of year-2000 compliance language from the development contract. 

Planning for C4J: Reqµirements. The AAA V Program Management Office 
had not developed a C''I support plan as required by DoD Regulation 5000.2-R, 
"Mandatory Procedures for Major Acquisition Programs (MDAPS) and Major 
Automated Information System (MAIS) Acquisition Programs," March 23, 
1998. As a result of our inquiries, the AAAV Program Management Office 
immediately took action to draft a c4I support plan that generally met the 
requirements of DoD Regulation 5000.2-R. 

In preparing the draft C4I support plan, the AAA V Program Management Office 
followed the guidance in the Acqujsition Deskbook, which states that the C4I 
support plan should identify the C I support requirements, identify shortfalls in 
meeting those requirements, and propose solutions and costs to the shortfalls 
and their costs for the life of the system. 

The Acquisition Deskbook also states that the trend in modem warfare is toward 
the increased use of smart weapons and the integration of command, control, 
computers, and communications systems with intelligence, surveillance, and 
reconnaissance systems for maximum combat effectiveness. Planning for a new 
weapon system should include analyses of the C'1 infrastructure and intelligence 
data required to employ the new system. The results of the ~alyses should 
support the weapon system ~cquisition and incorporate the C''I requirements 
early into its design. The C''I ~upport plan should be used to identify, plan, and 
manage issues related to the Ci requirements over the entire life of the system. 

Implementing Y ear-2000 Compliance Language. The AAA V development 
contract did not include year-2000 compliance language. The year-2000 
problem is the potential failure of the system because it is unable to process or 
perform date-related functions before, on, or after the tum of the next century. 
Before the audit, officials from the AAA V Program Management Office 
conducted discussions with the Contractor on the year-2000 implications for the 
program. Without a year-2000 requirement in the development contract, the 
AAA V Program Management Office had no assurance that the weapon system 
would be year-2000 compliant. However, after our inquiries on year-2000 
compliance, the AAA V Program Management Office drafted year-2000 
compliance language for the system specification. On September 2, 1998, the 
AAA V Program Management Office issued modification No. P00043 to the 
development contract to incorporate the following year-2000 compliance 
language into the system specification. 
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Management of the Advanced Amphibious Assault Vehicle Program 

The AAA V shall be able to accurately process date/tinie data 
(including, but not limited to, calculating, comparing, and sequencing) 
from, into, and between the twentieth and twenty-first centuries, and 
the years 1999 and 2000 and leap year calculations to the extent that 
other information technology, used in combination with the 
information technology being incorporated, properly exchanges 
date/time data with it. 

Management Actions Taken on Previous Audit Reports 

In addition to taking corrective actions on issues raised during this audit, the 
Marine Corps has responded positively to issues and recommendations in 
previous Inspector General, DoD, audit reports. 

Inspector General, DoD, Report No. 94-110. The AAAV Program 
Management Office implemented policies and procedures to correct two 
conditions reported in Inspector General, DoD, Report No. 94-110, "Hotline 
Allegations Concerning Production Contracts for Amphibious Assault 
Vehicles," May 20, 1994. The report identified problems with tracking 
contract deliverables and accounting for special tooling on the 1982 production 
contracts for Amphibious Assault Vehicles. The AAAV Program Management 
Office used monthly status reports to track the contract deliverables on the 
development contract for the AAAV. We could not make a complete 
comparison to the 1982 production contracts for the Amphibious Assault 
Vehicle because the AAAV development contract required limited deliverables. 
However, based on our review of the monthly status reports for the 
development contract, the AAA V Program Management Office was adequately 
tracking the contract deliverables. 

The AAAV Program Management Office had also taken action to improve its 
processes for accounting for special tooling. In August 1997, the AAAV 
Program Management Office implemented in-house policies and procedures to 
account for Government-furnished property, which includes special tooling. In 
addition, the Defense Contract Management Command reviewed and approved 
the policies and procedures that the Contractor was using to account for 
Government-furnished property on the contract. Although the development 
contract did not have any special tooling at the time of the audit, the AAA V 
Program Management Office had adequate policies and procedures to account 
for any special tooling in the future. 

Inspector General, DoD, Report No. 93-116. The AAAV Program 
Management Office and the Marine Corps concurred with all 
18 recommendations made in Inspector General, DoD, Report No. 93-116, 
"Acquisition of the Advanced Amphibious Assault Vehicles," June 18, 1993. 
The recommendations covered such areas as operational requirements, human 
factors, testing, and contracting. An example of the recommendations that the 
AAA V Program Management Office implemented involved the requirement for 
an environmental control system. The report recommended that the Marine 
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Management of the Advanced Amphibious Assault Vehicle Program 

Corps include a requirement that the AAA V have an environmental control 
system that would provide adequate cooling to ensure troop mission 
effectiveness in desert terrain and tropical climates and nuclear, biological, and 
chemical protection. The AAA V Program Management Office included this 
requirement in the AAA V system specification. 

Benefits to the AAA V Program 

The actions of the AAA V Program Management Office concerning the 
acquisition reform initiatives, the C'1 support plan, and the year-2000 contract 
language have resulted in several benefits for the AAA V development and 
acquisition. As of December 31, 1997, the AAA V Program was 10 to 12 
months ahead of the approved acquisition program baseline, the program cost 
estimates were reasonable, Jhe acquisition reform initiatives reduced the risk in 
th~ AAA V Program, the C'1 support plan ensured adequate consideration to the 
C'1 requirements early in the AAA V development and acquisition, and the 
addition of the year-2000 requirement to the system specification assured that 
the AAAV Program will not incur costs attributable to the year-2000 problem. 

Conclusion 

We commend the officials from the AAA V Program Management Office on 
their implementation of the acquisition reform initiatives, and for taking prompt 
action during the audit to prepare a c4I support plan and to include a year-2000 
requirement in the AAA V system specification. Because management took 
corrective actions, the report makes no recommendations. 
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Appendix A. Audit Process 

Scope 

This report addresses the AAA V acquisition program. We reviewed records 
dated from June 1993 through October 1998. We evaluated the acquisition 
strategy, qualitative and quantitative requirements, software management, 
analyses of alternatives, budget and cost estimates, contracting actions and 
administration, testing, hazardous materials, and logistics planning. We 
concentrated on events that are critical to a major acquisition program in the 
program definition and risk reduction phase of the acquisition cycle. We also 
evaluated the adequacy of management controls related to our audit objectives. 

DoD-Wide Corporate-Level Government Performance and Results Act 
Goals. In response to the Government Performance and Results Act, the 
Department of Defense has established 6 DoD-wide corporate level performance 
objectives and 14 goals for meeting these objectives. This report pertains to 
achievement of the following objective and goal: 

• 	 Objective: Prepare now for an uncertain future. 

• 	 Goal: Pursue a focused modernization effort that maintains U.S. 
qualitative superiority in key warfighting capabilities (DoD-3). 

DoD Functional Area Reform Goals. Most major functional areas have also 
established performance improvement reform objectives and goals. This report 
pertains to achievement of the following functional area objectives and goals: 

Acquisition Functional Area. 

• 	 Objective: Deliver great service. 

• 	 Goal: Deliver new major defense systems to the users in 25 percent 
less time (ACQ-1.1) 

• 	 Objective: Internal reinvention. 

• 	 Goal: Minimize cost growth in major defense acquisition programs 
to no greater than 1 percent annually (ACQ-3.4). 
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General Accounting Office High-Risk Area. The General Accounting Office 
has identified several high-risk areas in DoD. This report provides coverage of 
the Defense Contract Management and Defense Weapon System Acquisition 
high-risk areas. 

Methodology 

Audit Type, Dates, and Standards. We performed this program audit from 
April through September 1998, in accordance with auditing standards issued by 
the Comptroller General of the United States, as implemented by the Inspector 
General, DoD. We did not use computer-processed data or statistical sampling 
procedures. Accordingly, we included tests of management controls as deemed 
necessary. 

Use of Technical Assistance. A software engineer and two operations research 
analysts from the Analysis, Planning, and Technical Support Directorate, Office 
of the Inspector General, DoD, assisted us in our review of the AAA V. The 
software engineer assisted in analyzing and evaluating the software management 
and technical documentation for the AAAV. The operations research analysts 
assisted in reviewing the analyses of alternatives that the Marine Corps 
performed for the AAA V. 

Contacts During the Audit. We visited or contacted individuals and 
organizations within DoD and the Contractor for the AAA V. Further details 
are available upon request. 

Management Control Program Review 

DoD Directive 5010.38, "Management Control (MC) Program," August 26, 
1996, requires DoD organizations to implement a comprehensive system of 
management controls that provides reasonable assurance that programs are 
operating as intended and to evaluate the adequacy of the controls. 

Scope of Review of Management Control Program. In accordance with 
DoD Regulation 5000 .1, "Defense Acquisition," March 15, 1996, and 
DoD Regulation 5000.2-R, "Mandatory Procedures for Defense Acquisition 
Programs (MDAPs) and Major Automated Information System (MAIS) 
Acquisition Programs," March 15, 1996, acquisition managers are to use 
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program cost, schedule, and performance parameters as control objectives to 
implement the requirements of DoD Directive 5010.38. Accordingly, we 
limited our review of management controls directly to acquisition management. 

In evaluating the management control process, we reviewed the vulnerability 
assessments of the AAA V Program Management Office to determine the level 
of risk that the officials assigned to their functional responsibilities. We also 
reviewed the FY 1997 Management Control Certification Statement to 
determine whether the AAA V Program Management Office reported any 
material management control weaknesses related to the AAA V acquisition 
management. 

Adequacy of Management Controls. Management controls were adequate in 
that we did not identify any systemic management control weaknesses applicable 
to our audit objectives. 

Summary of Prior Coverage 

During the last 5 years, two audit reports involved the Marine Corps 
amphibious assault vehicles. 

Office of the Inspector General, DoD, Report No. 94-110, "Hotline Allegations 
Concerning Production Contracts for Amphibious Assault Vehicles," May 20, 
1994. 

Office of the Inspector General, DoD, Report No. 93-116, "Acquisition of 
Advanced Amphibious Assault Vehicles," June 18, 1993. 



Appendix B. Radio Frequency Weapons Threat 
and Prototype Vehicles 

Radio Frequency Weapons 

The Marine Corps identified radio frequency weapons as a potential threat to the 
AAA V. The AAA V Program Management Office required the Contractor to 
comply with Military Standard 461, "Requirements for the Control of 
Electromagnetic Interference Emissions and Susceptibility," January 11, 1993, 
to address the potential threat. We did not evaluate the radio frequency 
weapons threat that the Marine Corps identified for the AAA V. The General 
Accounting Office was reviewing the threat of potential adversaries using 
electronic warfare devices on the United States military and commercial 
electronic systems and networks. Specifically, the General Accounting Office 
was reviewing the efforts of the DoD and the Services to gauge the dangers 
associated with radio frequency weapons, such as jammers and other electronic 
warfare devices, and determining the steps that DoD was taking to minimize the 
threat. If the General Accounting Office determines that the threat from the 
radio frequency weapons is greater than the identified threat for the AAA V, the 
AAA V Program Management Office may have to provide additional protection 
for the AAA V from that increased threat. 

AAAV Prototypes 

The AAA V Program Management Office plans to build 14 AAA V prototypes. 
The Contractor is building three prototypes under the development contract for 
delivery commencing in January 2000, and the AAA V Program Management 
Office plans to use them for Developmental Testing I. The primary purpose of 
Developmental Testing I will be to reduce program risk by identifying technical 
deficiencies of AAA V components and subsystems. The Contractor will build 
the remaining 11 AAA V prototypes during the engineering and manufacturing 
phase, with delivery in FY 2003. The 11 engineering and manufacturing 
versions of the AAA V prototypes are required for Developmental Testing II, 
which will focus on reliability, availability, maintainability, and deployability 
testing; certifying the AAAV for operational testing and safety certification; and 
determining supportability, training, and manpower requirements. In addition, 
the AAA V Program Management Office will use the 11 AAA V prototypes to 
conduct operational testing and live-fire testing. 
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Because the draft Test and Evaluation Plan did not address using the first three 
AAA V prototypes for Developmental Testing IT, operational testing, or live-fire 
testing, we questioned the AAA V Program Management Office about its plans 
for them. The Assistant Program Manager for the personnel version of the 
AAA V informed us that the AAA V Program Management Office is reviewing 
how to use the first 3 AAA V prototypes once the 11 engineering and 
manufacturing versions of the AAA V prototypes are delivered. The AAAV 
Program Management Office is considering two options. One option is to have 
the Contractor refurbish the 3 prototypes to match the configuration of the 
11 prototypes built, which would allow the AAA V Program Management Office 
to use the 3 vehicles to supplement the AAA Vs needed for Developmental 
Testing IT and operational testing. The second option would involve 
cannibalizing the 3 vehicles and using the components to reduce the production 
cost of the 11 prototypes. The Assistant Program Manager for the personnel 
version of the AAA V emphasized that it was too early in the development of the 
AAA V to decide on a course of action, which will depend on the cost and the 
similarities between the prototype configurations. 
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