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SUBJECT: 	 Audit Report on Cost-Effectiveness Analyses for the 
Air Force C-17 Program (Report No. 92-089) 

We are providing this final report for your information and 
use. Comments on a draft of this report were considered in 
preparing the final report. DoD Directive 7650.3 requires that 
all audit recommendations be resolved promptly. Therefore, all 
addressees must provide final comments on the unresolved 
recommendations by July 10, 1992. See the "Status of 
Recommendations" section at the end of the finding for 
recommendations you must comment on and the specific requirements 
for your comments. Recommendations are subject to resolution in 
accordance with DoD Directive 7650.3 in the event of 
nonconcurrence or failure to comment. We also ask that your 
comments indicate concurrence or nonconcurrence with the material 
internal control weakness highlighted in Part I. 

We appreciate the courtesies extended to the audit staff. 
If you have any questions on this audit, please contact 
Mr. Russell A. Rau, Program Director, at (703) 693-0186 
(DSN 223-0186) or Mr. Jack D. Snider, Project Manager, at 
(703) 614-3999 (DSN 224-3999). The planned distribution of this 
report is listed in Appendix H. 
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AUDIT REPORT NO. 92-089 May 12, 1992 
(Project No. lAE-5020) 

COST-EFFECTIVENESS ANALYSES FOR THE AIR FORCE C-17 PROGRAM 

EXECUTIVE SUMMARY 

Introduction. The Air Force's C-17 aircraft was designed to 
modernize the airlift fleet and improve the overall capability of 
the United States to rapidly project, reinforce, and sustain 
combat forces worldwide. The aircraft will augment the C-5 and 
C-141 aircraft in intertheater deployment and the C-130 in 
intratheater operations and subsequently replace the C-141 fleet 
and reduce the size of the C-130 fleet. The aircraft will be 
capable of carrying outsize cargo over intertheater ranges into 
austere airfields, thereby introducing a direct deployment 
capability that will significantly improve airlift 
responsiveness. The C-17 will provide significant intertheater 
airlift capability toward meeting the recommendations of the 
congressionally mandated Mobility Requirements Study (MRS}, which 
was updated in January 1992. 

Objective. The Senate Armed Services Committee (Committee} 
requested that the DoD Inspector General evaluate the continued 
cost-effectiveness of the Air Force C-17 Program (C-17 
Program}. The Committee requested that we review DoD and Air 
Force life-cycle cost and performance analyses, the validity of 
the models used to make effectiveness calculations, and the 
reasonableness of the scenarios used in these models. 

Audit Results. Cost-effectiveness analyses performed of 
alternatives to the C-17 aircraft adequately supported 
continuation of the 120-aircraft C-17 Program. However, OSD and 
Air Force analyses were limited in that performance of a C-141 
service-life extension program (SLEP), as a complement to the 
120-aircraft C-17 Program, was not adequately considered as a 
means of reducing long-term airlift costs associated with 
fulfilling mission needs identified in the MRS directed by 
Congress. Those needs cannot be met by the 120-aircraft C-17 
Program alone, nor is an expanded C-17 Program necessarily the 
best way to meet the requirement. Audit results specifically 
addressing the Committee tasking are addressed in Appendix A of 
this report. 

Internal Controls. The audit identified a material internal 
control weakness in that controls were not implemented to ensure 
that OSD and Air Force officials make future C-17 production 
decisions based on up-to-date cost and operational effectiveness 
analyses (COEAs). The internal control weakness is further 
discussed in Part I of the report. 



Potential Benefits of Audit. Potential monetary benefits are not 
readily quantifiable (Appendix F). Savings would result from a 
complementary fleet of C-17 and C-141 aircraft if determined by 
DoD management to meet the airlift mission. 

Summary of Recommendations. We recommended that a COEA be 
performed and a special Defense Acquisition Board program review 
of the C-17 Program be conducted before the Lot V production 
decision. We also recommended that a SLEP for the C-141 aircraft 
fleet be assessed as part of the COEA of fulfilling the 
requirements in the MRS. 

Management Comments. The Under Secretary of Defense for 
Acquisition and the Assistant Secretary of the Air Force 
(Acquisition) nonconcurred with our finding and 
recommendations. The complete texts of their comments are in 
Part IV of the report. We request that these officials 
reconsider their position and provide additional comments to the 
final report by July 10, 1992. 
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PART I - INTRODUCTION 


Background 

In 1981, the Air Force initiated development of the C-17 aircraft 
to provide additional capability to airlift the full range of DoD 
cargo and to provide military capabilities not available in any 
one cargo aircraft. The C-17 is designed to meet shortfalls in 
long-range airlift capability by providing an all-weather, 
air-refuelable aircraft capable of operating from small, austere 
airfields and delivering troops and all types of cargo for 
intertheater and intratheater operations. Initially, the Air 
Force planned to buy 210 C-17 aircraft for an estimated 
$42 billion. However, in April 1990, during the Major Aircraft 
Review (MAR), the Secretary of Defense reduced the quantity of 
C-17 aircraft to be procured to 120 because of anticipated 
reductions in DoD budgets and a reduction in the multitheater 
global war threat. As of January 25, 1992, the estimated program 
acquisition cost of the 120 aircraft was $35.4 billion. 

In December 1985, the Air Force awarded contract F33657-81-C-2108 
to Douglas Aircraft Company (Douglas) for the full-scale 
engineering development and testing of one flight test aircraft 
(T-1) and two ground test articles. On January 13, 1988, and 
July 28, 1989, the Air Force exercised options for two (Lot I} 
and four (Lot II) production aircraft, respectively. As of 
July 1991, the ceiling price for development and first 
two production lots was $6. 6 billion. On July 25, 1991, the 
Under Secretary of Defense for Acquisition [USD(A)] approved the 
award of the Lot III production contract to acquire 
four additional aircraft. The target and ceiling pr ices were 
$1.03 billion and $1.22 billion, respectively. Congress 
appropriated FY 1991 procurement funds of $460 million for 
two aircraft: however, no FY 1991 production contract was awarded 
and the funds were applied to other uses, including the FY 1992 
buy, because the funds appropriated were insufficient to procure 
a lot buy of two aircraft with supporting assets. The Air Force 
is scheduled to award Lot IV for four aircraft in August 1992. 
About $1.53 billion, $381 million per aircraft, was appropriated 
in FY 1992 for this purpose. The Air Force is scheduled to award 
the Lot V contract for up to eight C-17 aircraft in March 1993. 
First flight of T-1, which was originally scheduled for 
February 1990, occurred on September 15, 1991. 

In the "National Defense Authorization Act for Fiscal Years 1992 
and 1993 Report," July 19, 1991, the Senate Armed Services 
Committee (Committee) directed the Chairman of the Joint Chiefs 
of Staff to certify that the C-17 aircraft continues to be the 
most cost-effective means to meet current and projected airlift 
requirements. 



Objective 

The overall audit objective was to evaluate the continued cost
effectiveness of the Air Force C-17 Program (C-17 Program). In 
the "National Defense Authorization Act for Fiscal Years 1992 and 
1993 Report," July 19, 1991, the Committee directed the audit and 
requested: 

• • • the Defense Department Inspector 
General to review the Department of 
Defense 1 s and the Air Force 1 s life-cycle 
cost and performance analyses, and provide 
an independent assessment of whether these 
analyses are still valid. The committee 
believes that the IG should pay particular 
attention to changes in major 
specifications, such as weight, fuel 
consumption, cargo capacity, and maximum 
range. This assessment should also 
analyze the validity of the models used to 
make the effectiveness calculations and 
the reasonableness of the scenarios used 
in the models. 

Appendix A specifically addresses the results of our audit in 
response to the Committee tasking. 

Scope 

We performed this program audit in accordance with auditing 
standards issued by the Comptroller General of the United States, 
as implemented by the Inspector General, DoD, and accordingly 
included such tests of internal controls as were deemed 
necessary. 

We performed the audit from August 1991 through May 1992, and 
reviewed data and information dated from 1981 through 1992. We 
reviewed cost-effectiveness analyses performed by OSD and the Air 
Force. We discussed cost and operational effectiveness issues 
with Government and contractor personnel. We also reviewed DoD 
and Air Force life-cycle cost and performance analyses, including 
the reasonableness of the scenarios used in these analyses. A 
list of the activities visited or contacted is in Appendix G. 

The Quantitative Methods Division of the Audit Planning and 
Technical Support Directorate, Office of the Inspector General, 
supported the review of the validity of the models used to make 
effectiveness calculations that were included in the DoD and Air 
Force analyses. 
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Internal Controls 

The audit identified a material internal control weakness as 
defined by Public Law 97-255, Office of Management and Budget 
Circular A-123, and DoD Directive 5010.38. The audit concluded 
that existing internal controls, if properly implemented, were 
adequate to prevent or detect the deficiencies identified in this 
report. Specifically, the controls established by DoD 
Instruction 5000.2, "Defense Acquisition Management Policies and 
Procedures," February 23, 1991, should ensure that cost and 
operational effectiveness analyses (COEAs) are performed at 
Milestone II, and updated, if necessary, prior to 
Milestone III. However, the Air Force had not accomplished a 
formal COEA of the C-17 Program and did not intend to accomplish 
the analysis until just prior to the award of the Lot VII 
production contract. This is essentially too late in the C-17 
Program to prudently assess cost and operational effectiveness as 
now required by DoD Instruction 5000.2, because 34 aircraft will 
already be on contract of a planned 120-aircraft program. 
Implementation of Recommendations 1. and 3. will help correct 
this weakness. 

Copies of the final report will be provided to the senior 
officials responsible for internal controls within OSD and the 
Department of the Air Force. 

Prior Audits and Other Reviews 

General Accounting Off ice (GAO) Report No. GAO/NSIAD-87-97 (OSD 
Case No. 7197), "Military Airlift: Air Force Analysis Supports 
Acquisition of C-17 Aircraft," March 20, 1987, concluded that the 
C-17 was preferred over the C-5. For additional details 
concerning this report, see Appendix B. 
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PART II - FINDING AND RECOMMENDATIONS 

COST AND OPERATIONAL EFFECTIVENESS ANALYSIS 

The Air Force had not conducted a formal COEA of the C-17 Program 
after major changes that affected the C-17 Program occurred. The 
OSD and the Air Force conducted adequate cost analyses supporting 
continuation of the C-17 Program compared to other viable 
alternatives, but did not assess the most cost-effective airlift 
fleet potentially comprised of new C-17 aircraft and C-141 
aircraft that had undergone a service-life extension program 
(SLEP), in addition to the existing fleet of other airlift 
aircraft. A COEA of complementary airlift fleets was not 
performed because the Mobility Requirements Study (MRS) had not 
been completed, and the Air Force considered the C-17 aircraft to 
be the most cost-effective alternative under any scenario because 
of its unique capabilities, including direct delivery of outsize 
cargo. The Air Force can potentially reduce the cost of meeting 
long-term airlift mission requirements through a complementary 
mix of C-141 SLEP and C-17 aircraft. For example, there is a 
potential for significant savings if the MRS-projected airlift 
shortfall after FY 1999 could be satisfied through a SLEP of 
152 C-141 aircraft versus procurement of an additional 34 C-17 
aircraft. 

DISCUSSION OF DETAILS 

Background 

DoD Instruction 5000.2, "Defense Acquisition Management Policies 
and Procedures," February 23, 1991, part 4, and DoD 5000. 2-M, 
"Defense Acquisition Management Documentation and Reports," 

\ 	 February 23, 1991, part 8, provide general procedures and 
guidelines for COEAs. The COEAs evaluate the costs and benefits, 
such as operational effectiveness or military utility, of 
alternative courses of action to meet recognized Defense needs. 
The COEAs are required to be prepared and considered at milestone 
decision reviews. They aid decisionmaking, facilitate 
communications, and document acquisition decisions by 
highlighting the advantages and disadvantages of the alternatives 
being considered and showing the sensitivity of each alternative 
to possible changes in key assumptions, such as threat, or 
variables, including selected performance capabilities. 
Further, COEAs provide early identification and discussion of 
reasonable alternatives among decisionmakers and staffs at all 
levels. Disagreements on key assumptions and variables must be 
explicitly identified and should not be immersed in the 
presentation of a compromise position. Additionally, COEAs must 
have thresholds that are the maximum cost or minimum acceptable 
performance that can be tolerated in a system. 
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The DoD Component responsible for the mission area in which a 
deficiency or opportunity is identified normally prepares the 
COEA. The DoD Component head determines the independent analysis 
activity to prepare the COEA. The Joint Staff should ensure that 
the full range of alternatives is considered, organizational and 
operational plans are developed, and joint-Service issues are 
addressed. 

The Assistant Secretary of Defense (Program Analysis and 
Evaluation) [ASD(PA&E)] has primary responsibility for assessing 
the adequacy of COEAs submitted in support of Defense Acquisition 
Board (DAB) reviews. The ASD(PA&E) will provide, as necessary, 
guidance tailored to the program under review to be included in 
the DAB review procedures from the USD(A). In the DAB process, 
the COEA is required at milestone decision reviews starting with 
Milestone I. At Milestones III and IV, the analysis is an update 
of the previous analysis required at Milestone II. The elements 
of the updated analysis for a Milestone III review will be 
specified by the milestone decision authority as part of the 
premilestone planning process. 

C-17 Cost and 0perational Effectiveness Analysis 

Major changes have occurred that affected the C-17 Program; 
however, the Air Force did not conduct a formal COEA to assess 
the most cost-effective way of meeting long-term airlift mission 
requirements. The Air Force had not previously conducted a 
formal COEA on the C-17 Program and did not intend to accomplish 
the analysis until prior to the Lot VII contract award based on 
the Milestone III Production and Deployment decision, when up to 
34 aircraft will already be on contract. Numerous analyses 
conducted, while adequate for their intended purposes, do not 
satisfy the objectives of a formal COEA, including with regard to 
identifying the optimal means for satisfying Defense 
requirements. On July 19, 1991, the Committee tasked the 
Chairman of the Joint Chiefs of Staff to perform a cost
effectiveness analysis of the C-17 Program. The analysis is 
currently ongoing and provides the opportunity to address the 
potential benefits of a complementary mix of C-17 and C-141 SLEP 
aircraft to fulfill mission requirements. The major changes in 
the C-17 Program included a variance in the C-17 Program buy, a 
reduction in the maximum payload mission, a slippage in aircraft 
delivery, and an increase in unit cost. 

Program buy. In April 1990, the Secretary of Defense 
conducted the MAR, which resulted in his decision to reduce the 
C-17 Program buy from 210 to 120 aircraft to support a strategic 
airlift requirement of 48-million ton-miles per day (MTM/D). The 
MTM/D was the primary factor used to determine the size of the 
airlift fleet needed. Subsequently, in January 1992, the 
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congressionally mandated MRs!/ identified a FY 1999 baseline 
strategic airlift requirement of 57 MTM/D. However, after the 
remaining 152 C-141 primary authorized aircraft (PAA) are 
retired, a 5-MTM/D shortfall would exist, which trans~a7tes to an 
additional 34 C-17 PAA or 40 total aircraft inventory.

Payload. In March 1991, the Air Force agreed to payload 
reductions with Douglas as part of the negotiation of the Lot III 
contract. Douglas' original winning proposal was to carry 
172,200 pounds for 2,400 nautical miles. After contract award, 
these numbers became the contract-specified requirement. During 
negotiations for an OSD-directed postcontract engineering change 
proposal, the Military Airlift Command (MAC) traded about 
5, 200 pounds of maximum cargo capability to gain a four-pallet 
ramp and the Onboard Inert Gas Generating System. The maximum 
designed payload remained at 172,200 pounds, but the range 
slipped below 2,400 nautical miles for this weight. As a result 
of Lot III negotiations, the new contract-specified maximum 
payload for 2,400 nautical miles was reduced to 
160,000 pounds.l/ Below is a detailed listing of tradeoffs 
between payload and range. 

o The maximum payload mission remained at 172, 200 pounds, 
but for a mission of 2, 400 nautical miles unrefueled, it was 
decreased to 160,000 pounds. 

!/ The mobility requirement recommended by the MRS is fiscally 
constrained. This represents a sharp break with the past 
practice of defining military requirements without considering 
costs, then proposing programs that fall short of meeting the 
requirement, and calling the shortfall risk. The MRS states that 
its requirement will provide a mobility program adequate to meet 
with moderate risk the Nation's needs in the uncertain world of 
the 1990 's. In our op1n1on, the MRS should have used the 
unconstrained low-risk requirement and measured the resulting 
shortfall to the fiscally constrained goal. 

~/ The total aircraft inventory equals 117 percent of PAA, which 
is used to measure operational requirements. The additional 
17 percent is comprised of training aircraft ( 7 percent) and 
backup aircraft inventory (10 percent). Therefore, 34 C-17 PAA 
equals 40 total aircraft inventory and 152 C-141 PAA equals 
178 total aircraft inventory. 

ll The requirement was incrementally reduced from 172, 200 to 
160, 000 pounds. There were three adjustments in the unrefueled 
maximum payload requirement between the original contract and the 
change negotiated in March 1991 in conjunction with the Lot III 
award. 
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o The heavy logistics missions of 2,700 and 3,200 nautical 
miles unrefueled carrying payloads of 153,297 and 134,562 pounds, 
respectively, was reduced to 150,000 and 130,000 pounds, 
respectively. 

o The intertheater logistics mission of 2,800 nautical miles 
unrefueled with a payload of 124,039 pounds was reduced to 
120,000 pounds. 

o The high performance logistics mission of 500 nautical 
miles unrefueled in both directions was reduced from 81, 140 to 
75,000 pounds. 

o The unrefueled ferry range with no payload was reduced 
from 4,915 to 4,600 nautical miles. 

The Air Force Chief of Staff directed requirements study in 1989 
verified that the U.S. Army's maximum loads for the C-17 will 
weigh 160,000 pounds or less. 

Delivery. The delivery dates have slipped for T-1 and the 
first five production aircraft. T-1 first flight, which was 
originally scheduled for February 1990, occurred in 
September 1991. Delivery of the first production aircraft was 
scheduled for December 1991; however, as of May 6, 1992, the 
delivery had not occurred. The planned delivery schedule has 
been affected by a number of factors that are likely to increase 
program costs and could affect the retirement schedule for the C
141 aircraft. As of October 1991, the C-17 Program Director 
estimated that the Initial Operational Capability, delivery of 
the 12th production aircraft, would slip from September 1992 to 
September 1994. In addition, decreases in the annual buy rate 
can significantly extend delivery schedules as well as increase 
the unit and program cost of the C-17 Program. For example, the 
continued affordability of procuring 18 aircraft per year in view 
of DoD budget reductions may need to be revisited. 

Unit cost. As a result of reducing the C-17 aircraft buy 
from 210 to 120 aircraft, the MAR precipitated a program 
acquisition unit cost (PAUCl; increase of over 25 percent, 
resulting in a Nunn-Mccurdy- unit cost breach. For the 

!/ For each system that experiences more than a 25-percent 
breach of its unit cost threshold, the Secretary of Defense must 
certify the program to Congress. As part of this certification, 
ASD(PA&E) must recommend, in coordination with the Director, 
Defense Research and Engineering, whether the program is 
essential to the national security and whether there are 
alternatives that would provide equal or greater military 
capability at less cost. 
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"C-17 Selected Acquisition Reports" in December 1989 and 
September 1990, the PAUC (in then-year dollars) was about 
$199 million and $261 million, respectively, for an increase of 
about $62 million ( 31 percent}. The "Defense Acquisition 
Executive Summary," January 25, 1992, identified a PAUC of about 
$295 million. In addition to the PAUC increase, the unit cost 
for the C-17 production lot buys may increase. On July 25, 1991, 
a Lot III production contract was awarded to acquire 
four additional aircraft for a target price of $1.03 billion, or 
about $258 million per aircraft. The Lot IV production buy for 
four aircraft is scheduled for August 1992. The FY 1992 
Department of Defense Appropriations Act provides about 
$1.53 billion, including Government-furnished equipment (GFE), 
for the Lot IV buy or about $381 million per aircraft. The 
advance procurement and spare parts funding for Lot IV is about 
$122 million and about $126 million, respectively. Further, the 
Air Force is determining the impact of congressional reductions 
in the FY 1992 buy on the overall cost of the C-17 Program. 

Air Force Cost-Effectiveness Assessment 

The Air Force did not perform a COEA because it was convinced 
that the C-17 was cost-effective under any scenario. This 
conclusion was supported by the March 1987 GAO report, the 
April 1990 Secretary of Defense MAR, the March 1991 ASD(PA&E) 
analysis, and the 1986 through 1991 MAC airfield analyses. In 
the cost analyses performed, the C-141 SLEP was considered as an 
alternative for, rather than a complement to, the C-17 aircraft. 

GAO Report. GAO Audit Report No. GAO/NSIAD-87-97 (OSD Case 
No. 7197), "Military Airlift: Air Force Analysis Supports 
Acquisition of C-17 Aircraft," March 20, 1987, concluded that, 
assuming the C-17 closely meets its cost and performance 
objectives and is used for routine direct delivery in wartime, 
the aircraft should provide overall advantages to the Air Force 
over the C-5, including lower life-cycle costs. The report was 
based on a 210-aircraft buy and a 66-MTM/D strategic airlift 
capability goal established by the Air Force in 1983 
(Appendix B). 

Major Aircraft Review. During the MAR, the Secretary of 
Defense selected the C-17 alternative over two non-C-17 
alternatives (Appendix C): maintaining current C-5 and C-141 
force, performing a C-141 SLEP, procuring 244 (212 PAA) C-130's, 
and procuring a new airlifter (C-X) in the future; and procuring 
208 (180 PAA) additional C-5 and 244 (212 PAA) C-130 aircraft and 
retiring the C-141 fleet. However, the C-17 alternative had 
five variations with C-17 buy quantities ranging from 118 to 
257 aircraft. The five C-17 variations included four options for 
other aircraft types including retiring or extending the service 
life of all 270 C-141 aircraft, retiring 83 C-130 aircraft or 
buying 244 C-130 aircraft, starting a c-x coinciding with 

9 




two SLEP cases, and keeping the C-5 fleet "as is." Further, the 
three alternatives, including the five variations, used 
throughput goals at three levels: 48-MTM/D, 60-MTM/D, and 
66-MTM/D. The C-17 alternative that the Secretary of Defense 
chose reduced the C-17 buy from 210 to 120 aircraft and 
simultaneously reduced the strategic airlift capability goal from 
66- to 48-MTM/D. The reduction was driven by anticipated 
reductions in DoD budgets and a reduction in the multi theater 
global war threat. At a $116 billion (FY 1990 dollars) life
cycle cost, the C-17 alternative to purchase 118 aircraft ( 100 
PAA) at the 48-MTM/D level was the most cost-effective. The only 
other alternative with a 48-MTM/D goal (which included a C-141 
SLEP and procurement of 212 C-130's and a C-X starting in 
FY 2004) had a life-cycle cost of $164 billion. Given the 
alternatives, the Secretary of Defense chose the 120-aircraft 
C-17 Program. However, the 120-aircraft buy and the 48-MTM/D was 
not the Air Force's preferred alternative. "The U.S. Air Force 
Airlift Master Plan," September 29, 1983, established 66-MTM/D as 
the strategic airlift capability goal. Since the time the MAR 
was completed, the Secretary of Defense has again revised the 
strategic airlift capability goal and has established the 
48-MTM/D as the lowest limit rather than the goal. 

Assistant Secretary of Defense (Program Analysis and 
Evaluation) analysis. The ASD(PA&E) analysis (Appendix D) also 
supported the procurement of the C-17. On March 5, 1991, the 
ASD(PA&E) conducted a cost-effectiveness analysis of the C-17, 
which included three alternatives similar to those in the MAR, 
but with four major differences. The three alternatives were: 
procure 120 C-17 's and retire the C-141' s; cancel the 
C-17 Program, perform a SLEP for the C-141 followed by a 
replacement aircraft program with research and development 
beginning in FY 2004 and procurement between FY 2007 and FY 2016, 
and procure 136 additional C-130 's by FY 2000; and cancel the 
C-17 Program, procure 120 C-S's in place of C-17's, retire the 
C-14l's, and procure 136 C-130's. In each option, the current 
C-5 fleet of 109 primary authorized aircraft was retained. The 
four major differences were: the C-17 alternative was the 
Secretary of Defense's 120-aircraft C-17 Program, with no 
variations as in the MAR; the throughput was fixed at the 
Secretary of Defense's 48-MTM/D floor for all three alternatives; 
the C-5 alternative was to procure 120 aircraft based on 
48-MTM/D, versus 208 aircraft for 66-MTM/D in the MAR; and the 
costs of the alternatives were compared in terms of cost per 
throughput (ton-miles per day) versus total program costs in the 
MAR. The analysis concluded that: 

Without constraints the C-5 and C-17 
options are roughly equivalent in terms of 
cost effectiveness. The C-141 SLEP, with 
development of a future replacement, is 
only competitive with the other 
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two options if costs are discounted. As 
constraints are added, the C-17 always 
becomes the option of choice. As the 
United States moves into an era where it 
finds itself more likely to be concerned 
with various regional scenarios rather 
than a major deployment in central Europe, 
the impact of airfield constraints will be 
more important in our deployment 
planning. Accordingly, the benefit of the 
C-17 in constrained situations will be 
more important. These conclusions hold 
for the range of cost assumptions within 
each option. 

The Air Force did not conduct a COEA to support either the MAR or 
the Lot III production decision but instead provided the 
information requested by the parties conducting these various 
reviews. 

Military Airlift Command airfield analyses. One of the 
critical determinants in the cost-effectiveness of the C-17 is 
the projected capability to operate into and out of small, 
austere airfields. "Airlift Operations Review," January 1981, 
defines a type B small, austere airfield as being 3,000 by 
90 feet; having a runway surface capable of accommodating C-130, 
C-5, and c-x aircraft (that is, load classification group IV); 
having a ramp of 300 by 250 feet; and having a single SO-foot 
taxiway from runway center to ramp. The C-17 facilitates such 
operations with features such as the ability to land on a 
3000-foot runway with a 160, 000 pound payload; take-off from a 
3000-foot runway with a 75,000 pound payload; turn around on a 
90-foot wide runway versus the 150-foot runway required for the 
C-141 and C-5; back up a 1.5-percent grade, reducing space needed 
to park or turn around; and carry outsize cargo over intertheater 
ranges into austere airfields, thereby introducing a direct 
deployment capability that would significantly improve airlift 
responsiveness. The Air Force contrasted the C-S's capabilities 
to the C-17's in "Airlift and U.S. National Security: The Case 
for the C-17," 1991, as follows. 

The C-5, on the other hand was designed 
with a high lift wing to land on shorter 
runways and high flotation landing gear to 
operate on runways with lower strengths. 
But years of operational experience with 
the C-5 demonstrated that just 
takeoff/landing performance and high 
flotation landing gear the major 
specifications that C-5 designers worked 
under in developing the system - did not 
permit the Military Airlift Command to 
employ smaller, more austere airfields on 
a routine basis. 
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Airfield analyses in four MAC-generated documents indicated that 
more airfields were available to the C-17 than the C-5 or C-141. 

o "The Case for the C-17, the Operator's View," 
January 1986, contained a table that showed that 6,399 more 
airfields were available to the C-17 than the C-5 and C-141. 
This analysis included airfields in the free world, excluding the 
United States; used MAC criteria of a 3,000- by 90-foot runway 
for the C-17 and 5, 000- by 90-foot runway for the C-5 and the 
C-141; and did not consider load classification number (LCN), 
which denotes runway strength. 

o "C-17 Production: The Operator's View," October 1986, 
stated that "The C-17's ability to routinely operate into 
3000-foot airstrips provides our strategic airlift force access 
to 6,399 additional airfields worldwide •••• " This document 
used the same airfield and aircraft criteria as the "The Case for 
the C-17, the Operator's View," January 1986. 

o In 1989, MAC prepared an airfield analysis for the Air 
Force Chief Of Staff Requirements Review that showed 
5,682 airfields in the free world, excluding the United States, 
with an LCN of 20 or greater. The MAC used an LCN of 20 because 
it represented a conservative estimate of the capability of the 
C-17 or C-5 to land on a runway from 300 to 3,000 times without 
severely damaging the runway. Using MAC runway length and width 
er i ter ia from "The Case for the C-17, the Operator's View," 
January 1986, we calculated that only l, 612 more runways were 
available to the C-17 than the C-5. 

o "Airlift and U.S. National Security: The Case for the 
C-17," 1991, stated that "three times as many airfields are open 
to the C-17 on a routine basis as are available to the C-5 and 
C-141, even on a contingency basis." This document used the same 
airfield and aircraft criteria as "The Case for the C-17, the 
Operator's View," January 1986. A bar chart in the 1991 document 
showed that approximately 10,000 airfields were available to the 
C-17 versus 3,500 for the C-5 and C-141. The difference amounted 
to about a 6,500 airfield advantage for the C-17. 

Our analysis of a variety of airfield LCN, length, and width data 
provided by the Air Force and the Defense Mapping Agency, shows 
that the C-17 would be able to land at more airfields than the 
C-5. However, as the airfield LCN increases, the C-17 airfield 
advantage decreases because runways with higher LCNs tend to be 
at least 5,000 feet long and thus able to accommodate the C-5 and 
C-141 during contingency operations (Appendix E). The results of 
our analysis parallel those in the March 1991 ASD(PA&E) analysis 
that the C-17 is most effective when a requirement exists to 
operate into constrained airfields; however, as the constraints 
are relaxed, the advantages of the C-17 diminish. The C-5 was 
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also intended to operate into and out of shorter airfields when 
it was originally designed, yet the Air Force imposed subsequent 
limitations on such use for operational considerations. Further, 
the high flotation feature of the C-5 aircraft compared to the 
C-17 aircraft did not alter our conclusion that the C-17 was more 
capable than the C-5 of operating into and out of austere 
airfields. 

Defense Acquisition Board Program Review Needed 

We consider a special DAB program review of the C-17 Program as 
essential before award of the Lot V production contract, 
scheduled for March 1993. This contract award is planned to 
total 8 aircraft, which, when combined with the 14 already on 
contract or authorized, will total 22 aircraft (about 18 percent 
of the 120-aircraft C-17 Program). 

C-17 Buys through Lot VI 

Lot Award Date Units Cumulative 

Ceiling 
(in Millions of 
Then-Year $) 

Percent 
of 120 
Units 

I Jan. 1988 2 2 $ 746.5 1.67 
II July 1989 4 6 $ 930.8 s.oo 
III July 1991 4 10 $1,215.1 8.33 

v Mar. 199~/ 8 22 $2,898.7 18.33 
VI FY 1994 - 12 34 $3,976.6 .!/ 28.33 

1/IV Aug. 1992 4 14 $1,811.6 11.70 
!I 

1/ "C-17 Selected Acquisition Report," December 31, 1991. 
~/ Specific month was not available. 

This significant level of commitment to the C-17 Program before a 
Milestone III Production and Deployment decision and completion 
of operational test and evaluation requires DAB level 
oversight. The amount of time until the March 1993 Lot V award 
will provide the Air Force the ability to complete a formal COEA 
and the other pertinent DAB documentation. By March 1993, the 
Air Force should complete additional testing of the C-17 aircraft 
as well as numerous systems engineering management reviews, such 
as the functional and physical configuration audits that will 
confirm the production aircraft configuration. These events will 
ensure that the objectives predicted for C-17 performance are 
achievable, thus providing for a more accurate assessment of cost 
and operational effectiveness than use of estimates for such 
parameters as range and payload. 

Further, we consider the current schedule of conducting the DAB 
Milestone III Production and Deployment decision in March 1995, 
which immediately precedes the Initial Operational Capability of 
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the C-17, to be essentially too late to assess the most cost
effective combination of C-17 and other airlift aircraft to 
satisfy airlift mission area requirements established by the MRS, 
and to establish thresholds for the C-17 Program to be evaluated 
as part of the Milestone III review. 

At Milestone III, scheduled for March 1995, 34 aircraft, 
estimated to cost about $11. 6 billion, will be on contract and 
the Air Force will be requesting approval to proceed with full 
rate production of 18 aircraft, annually. Substantial long-lead 
funding will also be obligated and expended on subsequent 
production lots. This compares sharply with 14 aircraft on 
contract prior to the Lot V award at a cost of about 
$4.7 billion. Therefore, we consider this level of commitment to 
the C-17 Program, planned prior to the Milestone III review, to 
be extraordinarily high and excessively late to assess the best 
mix of airlift assets. Also, it further delays necessary actions 
to permit the continued viability of the C-141 SLEP 
alternative. The DAB should rely in part on the results of the 
Air Force COEA, and the ASD(PA&E)'s and the Joint Requirements 
Oversight Council's assessment of the COEA as support of the DAB 
review of C-17 Lot V production contract. Further, ASD(PA&E) 
should perform an affordability assessment of the C-17 Program's 
production rate in support of the recommended DAB review to 
evaluate the realism of forecasted outyear production buys. 

The Assistant Secretary of the Air Force (Acquisition) should 
direct the preparation of DAB documentation for the C-17 
Program. DoD 5000.2-M discusses documentation submitted in 
support of a milestone review by the Program Manager and the 
Program Manager's Component, including the Integrated Program 
Summary with annexes and stand-alone documents. The Integrated 
Program Summary with annexes and stand-alone documents provides 
information that enables the milestone decision authority to make 
a production decision based on a program's status and readiness 
to continue ahead in the acquisition cycle. 

The "National Defense Authorization Act for Fiscal Years 1992 and 
1993, Conference Report," November 13, 1991, imposed the 
following limitations on C-17 Lot V production funds. 

None of the funds appropriated for the 
Department of Defense for fiscal year 1993 
that are made available for the C-17 
aircraft program (other than funds for 
advance procurement) may be obligated 
before (1) the Air Force has accepted 
delivery of the fifth production aircraft 
under that program; and (2) the Director 
of Operational Test and Evaluation of the 
Department of Defense (A) has evaluated 
the performance of the C-17 aircraft with 
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respect to critical operational issues 
after the first 50 flight hours of flight 
testing conducted during initial 
operational testing and evaluation of the 
aircraft; and (B) has provided to the 
Secretary of Defense and to the 
congressional defense committees an early 
operational assessment of the aircraft 
regarding both the aircraft's overall 
suitability and deficiencies in the 
aircraft relative to (i) the initial 
requirements and specifications for the 
aircraft, and (ii) the current 
requirements and specifications for the 
aircraft. 

These limitations further support the need for a DAB program 
review before award of the Lot V production contract and parallel 
our recommendations. 

On July 19, 1991, the Committee directed that the Chairman of the 
Joint Chiefs of Staff perform a cost-effectiveness analysis of 
the C-17 Program. To the extent this analysis considers a 
complementary mix of C-17 and C-141 SLEP aircraft that meets MRS 
requirements and complies with DoD Instruction 5000. 2, it will 
satisfy the need for a COEA without requiring yet another 
analysis of the C-17 Program. The timing of the Office of the 
Joint Chiefs of Staff study supports a DAB program review of the 
Lot V production decision. 

C-141 Service-Life Extension Program 

The OSD and the Air Force did not consider, as one of the 
alternatives in their cost analyses, a complementary fleet 
comprised of C-141 aircraft with a service-life extension to 
60,000 hours and a combination of C-17, C-5, and C-130 
aircraft. The models used and the analytical methodology did not 
determine the optimal mix of airlift aircraft required, including 
C-17, C-5, C-130, C-141 SLEP, KC-10, and Civil Reserve Airlift 
Fleet aircraft. While the analyses supported the assertion that 
the C-17 aircraft was cost-effective in the austere airfield 
scenarios, they did not permit a determination as to what 
quantity of C-17 's is required based on the potential 
capabilities of a lower cost C-141 SLEP aircraft. The OSD and 
the Air Force did not consider a complementary fleet alternative 
because the C-17 was viewed as a replacement for the C-141 in the 
analyses performed, although the C-17 mission description in the 
"C-17 Selected Acquisition Report," December 31, 1990, stated 
that the C-17 will augment the existing fleet of C-5 's and 
C-14l's. Part of the problem with consideration of the SLEP was 
that the analyses fixed the aircraft inventory objectives rather 
than determining them. The Air Force justified continuation of 
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the C-17 Program based on the operational advantages of the 
C-17 aircraft and the age of the C-141 fleet, which is nearing 
the end of its service life. The Air Force may not be able to 
fulfill the requirements established in the MRS unless either a 
C-141 SLEP is performed or an additional buy of C-17 aircraft 
above the 120-aircraft C-17 Program is approved. The MRS does 
not consider a C-141 SLEP as an .alternative to additional C-17 
aircraft. 

C-141 service life. The C-14l's service life was originally 
30, 000 hours when it was built by the Lockheed-Georgia Company 
(Lockheed) in the early 1960's. In 1977, the Air Force convened 
its Scientific Advisory Board (SAB) to determine the feasibility 
of extending the C-14l's service life to 45,000 hours in 
conjunction with a major modification program to improve the 
transport's capabilities. After the SAB determined that 
45,000 hours was achievable, the Air Force carried out a 
modification program in the late 1970' s and early 1980 's to 
stretch (increase the length of) the airframe, which resulted in 
increased cargo capacity. The program also added an aerial 
refueling capability. The stretch increased the normal weights 
carried by the aircraft and placed additional strains on the 
airfram5 . These strains are expressed in terms of severity 
factors-1 and are tracked over 21 structural zones for the C-141. 

After the airframe was stretched, new missions were added in 
which the aircraft was flown at a low level and was aerial 
refueled, which further increased severity factors and caused 
additional airframe fatigue. High-speed low-level missions and 
heavy-weight air-refueling missions can result in severity 
factors of 20 to 25. Conversely, long-range, high-altitude 
missions can result in severity factors as low as O. 6. The 
average C-141 severity factor for 1986 through 1989 was 1.44 for 
the inner-lower wing, the most critical structural tracking zone 
(zone 7). 

Wing cracks. As of September 1991, the C-141 fleet had 
logged an average of 33, 600 hours. However, because of its 
severe use, wing cracks developed, which, according to criteria 
established by the SAB, were beyond acceptable risk. Until 
repairs can be made, the Air Force has restricted aircraft 
operations to a 1.15 severity factor and has implemented 

~/ A severity factor is the ratio of time it takes for a crack 
in a particular area to grow to a given length while flying a 
certain mission mix, compared to the time it takes while flying a 
mission mix defined as the baseline. Thus, the baseline mission 
mix severity factor is one, and the actual severity factor is 
greater than, equal to, or less than one, depending on the 
mission mix flown. 
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recurring inspections. The repair program is designed to ensure 
that the fleet reaches 45,000 hours; but even under this program, 
the first C-141 's are scheduled to retire in FY 1993, and none 
will have attained 45,000 hours. 

To repair the wing cracks, Warner-Robins Air Logistics Center 
(Warner-Robins) has undertaken an ambitious repair program. 
However, in order to accomplish this program, Warner-Robins has 
deferred three programmed depot maintenance (PDM) tasks for 
2 years, two of which involve corrosion control. In addition, 
Warner-Robins had increased the PDM cycle from 3 to 4 years in 
1981 and to 5 years in 1989, resulting in less frequent 
inspections and maintenance of the C-141 fleet. As a result of 
the PDM task deferral and cycle increase, future maintenance 
actions to achieve an extended service life could become 
uneconomical, and the option for a SLEP may not be preserved. 

Service-life extension beyond 45,000 hours. "Airlift and 
U.S. National Security: The Case for the C-17," 1991, concluded 
that a service-life extension of the C-141 fleet should not 
exceed 45,000 hours because of airframe rework, technical 
uncertainties, and the capabilities of the C-141. The Air Force 
document stated that extending the service life of the C-141 from 
45,000 to 60,000 hours would require a major rework of the 
airframe, including at least a new wing and possibly new 
engines. The Air Force estimated the cost for the airframe 
rework and new engines at approximately $13.5 billion and 
determined that extensive additional engineering would be 
required to assess the problems involved. The Air Force 
contended that significant technical uncertainties were involved 
in extending the C-14l's service life to 60,000 hours, and it has 
no experience in making an aircraft last that long. While some 
commercial aircraft have experienced that many hours, they are 
operated under less severe flight profiles. The Air Force stated 
that if the service life of the C-141 were extended to 
60,000 hours, a significant problem with the aging airframe could 
occur, resulting in the grounding of the C-141 fleet and loss of 
their strategic airlift capability. Further, it believed that 
such a program would not improve the capabilities of the C-141 
since the aircraft cannot carry outsize cargo and requires 
relatively long runways for operation. 

Service-life extension to 60,000 hours may be feasible. We 
discussed the wing cracks, airframe rework, and technical 
uncertainties with officials from warner-Robins; representatives 
of Lockheed; the C-141 Program Integrator from the Lockheed 
Defense Plant Representative Office; and an Air Force technical 
expert, who was a member of the SAB convened in 1977 to assess 
the 45, 000-hour service-life extension. They believe that a 
service-life extension to 60, 000 hours is technically possible 
but would require a rewinging of the aircraft, based on MAC' s 
projected use at 1.7 to 2.0 severity factor as of January 1990. 
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They did not believe that a wing repair versus replacement option 
was feasible because of extensive repairs projected, weakening 
structural integrity, and resulting operational limitations. The 
MAC subsequently informed us that, as a result of the MAC 
Council's June 1990 decision, the overall goal for the future was 
not to exceed a 1.41 average severity factor. 

In October 1991, Lockheed estimated that, based on a rewinging of 
the C-141 and a 60,000-hour service life, the cost for a service
life extension of the C-141 fleet of 261 aircraft would be about 
$4.5 billion in FY 1991 dollars, or about $17 million per 
aircraft, compared to the C-17 Lot III unit cost of about $258 
million. However, Lockheed noted that, if it were awarded the 
contract, it would require about 2 years, from the date of 
contract award, before it could complete a service-life extension 
for the first aircraft. 

Also, in an October 1991 update to the January 1990 estimate by 
Warner-Robins, we calculated that the cost to extend the service 
life of 270 C-141 's to 60, 000 hours, including rewinging, was 
$2.4 billion, or about $9 million per aircraft in FY 1990 
dollars. Based on a Warner-Robins February 1990 cost comparison 
(between Lockheed and Warner-Robins) for a center wing box 
replacement program, it appears that much of the $2. l billion 
cost difference between the two SLEP estimates can be attributed 
to Lockheed's higher labor rates. The Lockheed and warner-Robins 
estimates are strictly acquisition costs and do not include 
operation and support costs. 

Airlift requirements. A service-life extension of the C-141 
may be necessary in order for the Air Force to meet its future 
strategic airlift requirements. If the C-141 fleet is retired 
and replaced by the C-17 as planned, MAC may not have enough 
aircraft to meet its strategic airlift requirements in terms of 
number of missions. According to MAC, the Air Force plans to 
maintain a complement of C-141 aircraft for the foreseeable 
future because of the insufficient quantities of C-17 aircraft to 
fulfill existing airlift requirements, which may increase. 
Specifically, the Air Force is planning to retain at least 
128 C-141 PAA until FY 2002 (approximately 56 percent of the 
FY 1992 C-141 fleet) and at least 64 C-141 PAA through FY 2009. 
However, the Secretary of Defense's decision at the MAR was based 
on retirement of the entire C-141 fleet, starting in FY 1994, and 
acquisition of 120 C-17 aircraft to achieve a 48-MTM/D 
requirement. The MRS projects a FY 1999 baseline strategic 
airlift requirement of 57 MTM/D. The MRS states that a 5-MTM/D 
shortfall will result when the remaining 152 C-141 PAA are 
retired after FY 1999. To satisfy the shortfall and to maintain 
a medium-confidence capability, the MRS recommends that DoD 
consider five options; however, a C-141 SLEP is not one of the 
options. Also, while the MRS identifies an option for additional 
C-17 aircraft, the Secretary of Defense has not approved going 
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beyond the 120-aircraft C-17 Program. However, the C-14l's may 
partially or fully meet the need and, in our opinion, significant 
savings could be realized with this alternative. 

Conclusion 

The OSD and the Air Force had not conducted a formal COEA after 
major C-17 Program changes occurred or considered an airlift 
fleet alternative of C-17 's along with C-141 's with extended 
service lives. This occurred because all their analyses, which 
limited the C-17 versus C-141 SLEP alternatives to all or 
nothing, supported the cost-effectiveness of the C-17. Also, 
before the MAR, there was no consideration of a SLEP because 180 
C-17 PAA and 180 C-141 PAA would meet the MTM/D requirement. A 
C-141 service-life extension of at least a portion of the C-141 
fleet should be an alternative in the COEA for four reasons: the 
relatively low cost of the C-141 SLEP versus new C-17 
procurement, the delays in fielding the C-17, the future airlift 
shortfall outlined in the MRS, and the existing facilities and 
infrastructure supporting the C-141. 

RECOMMENDATIONS FOR CORRECTIVE ACTION 

1. We recommend that the Under Secretary of Defense for 
Acquisition: 

a. Conduct a special Defense Acquisition Board program 
review of the C-17 Program to evaluate award of the Lot V 
production contract. 

b. Direct the Air Force to initiate a cost and operational 
effectiveness analysis of the C-17 Program for assessment by the 
Assistant Secretary of Defense (Program Analysis and Evaluation) 
and the Joint Requirements Oversight Council in support of the 
Defense Acquisition Board review of C-17 Lot V production 
contract award. The cost and operational effectiveness analysis 
should incorporate the results of the congressionally mandated 
Mobility Requirements Study and focus on complementary mixes of 
C-17 and other airlift aircraft. 

c. Request the Assistant Secretary of Defense (Program 
Analysis and Evaluation) to perform an affordability assessment 
of the C-17 Program, including a review of the production rate, 
in support of the recommended Defense Acquisition Board review. 

2. We recommend that the Secretary of the Air Force: 

a. Convene the Scientific Advisory Board to determine the 
technical feasibility of a service-life extension program for the 
C-141 aircraft fleet and review programmed depot maintenance 
policies and practices for the C-141 fleet. 
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b. Assess the need for a service-life extension of the 
C-141 aircraft fleet based on the recommendations of the 
Scientific Advisory Board, the results of the Mobility 
Requirements Study, and the cost and operational effectiveness 
analysis. 

c. Limit retirement of any operationally capable C-141 
aircraft until a decision is rendered concerning a service-life 
extension for the C-141 fleet. 

3. We recommend that the Assistant Secretary of the Air Force 
(Acquisition) direct the preparation of documentation in support 
of the Defense Acquisition Board review of the C-17 Lot V 
production contract award. Documentation should include, as a 
minimum, an integrated program summary, an independent cost 
estimate, a cost and operational effectiveness analysis, a test 
and evaluation master plan, and an operational test and 
evaluation report in the format specified in DoD 5000.2-M, 
"Defense Acquisition Management Documentation and Reports," 
February 23, 1991. 

STATUS OF RECOMMENDATIONS 

Number Addressee 

Res onse Should Cover: 
Concur 

Noneoncur 
Proposed 
Action 

Completion 
Date 

Related 
Issues* 

1. 	 USD(A) x x x IC 

2. 	 Secretary of 
the Air Force x x x 

3. 	 Assistant 
Secretary of 
the Air Force 
(Acquisition) x x x IC 

* IC equals material internal control weakness. 

MANAGEMENT COMMENTS 

We received comments from USD(A) and the Assistant Secretary of 
the Air Force (Acquistion), who also provided comments for the 
Secretary of the Air Force. The USD(A) nonconcurred with 
Recommendations l.a., l.b., and l.c., and provided clarifying 
information and comments on the finding. The Assistant Secretary 
nonconcurred with Recommendations 2. and 3., and provided other 
specific comments. Complete comments by USD(A) and the Assistant 
Secretary are in Part IV of this report. 
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Regarding Recommendation l.a., USD(A) stated that several reviews 
had already occurred and an additional DAB review was not 
required. The USD(A) also stated that the Joint Staff was 
currently conducting a cost-effectiveness review directed by 
Congress and that USD(A) canceled the May 1992 DAB review because 
of the level of C-17 review and oversight. 

Regarding Recommendation l.b., USD(A) stated that an additional 
COEA was not needed because the Joint Staff currently was doing 
one and a decision to maintain an increased level of airlift was 
not required until 1996. The USD(A) cited the FY 1992 
Authorization Act and the MRS to support his contention. 

Regarding Recommendation l.c., USD(A) stated that an 
affordability assessment was not needed because sufficient 
analysis has been done, the Joint Staff assessment will provide 
additional data, and the C-17 Program is fully funded in the 
budget. 

Regarding Recommendation 2., the Assistant Secretary stated that 
implementing this recommendation would be a duplication of effort 
of past and ongoing assessments regarding the C-141 SLEP option. 

Regarding Recommendation 3., the Assistant Secretary stated that 
preparing documentation to support a DAB review is unnecessary 
because a cost-effectiveness study directed by Congress is now 
underway. He further stated that a COEA is not required by 
regulation at this stage of the C-17 Program and would duplicate 
efforts of the ongoing study. 

AUDIT RESPONSE TO MANAGEMENT COMMENTS 

Comments by USD(A) are not considered responsive because: 

o Neither the prior reviews nor the current review by the 
Joint Staff were/is based on a valid cost and operational 
effectiveness analysis, as defined by DoD Instruction 5000.2. 

o Cancellation of the May 1992 DAB review by USD(A) 
highlights rather than diminishes the need for a special review 
to evaluate the award of Lot V given the lengthened interval 
between formal evaluations and the fact that a proper COEA was 
never done. A review at Milestone III in March 1995 would be too 
late to assess the most cost-effective combination of 
ai rlif ters. We strongly disagree that such an assessment of a 
complementary mix of aircraft is premature. Waiting until 1996 
could all but eliminate presently viable alternative aircraft 
mixes. As demonstrated in our report, the commitment to the C-17 
Program by the time of the Milestone III review coupled with the 
continued degradation of the C-141 fleet would in essence 
eliminate serious consideration of viable alternatives to 
procurement of an entire fleet of C-17 aircraft. 
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o A COEA is needed to determine the number of C-17 's, as 
well as other airlifters, actually needed. None of the prior 
analyses have done this, and the review by the Joint Staff does 
not presently include an analysis of alternative mixes of C-17 
and C-141 SLEP aircraft as a means to reduce long term airlift 
costs. 

o A decision is required now on the future airlift fleet. 
The Air Force plans to retire the first C-14l's in FY 1993 and a 
total of 54 by the end of FY 1997. Many more will likely be 
beyond economical repair by that time. About a 2-year lag is 
expected from a decision date until the first refurbished C-141 
would be ready. To delay a decision to 1996 would likely 
preclude the C-141 SLEP option and default to additional 
C-17 's. Such a scenario would not be cost-effective if a COEA 
determined that the correct number of C-17's were less than 120 
or if additional airframes were needed, cargo capacity 
notwithstanding, that could be provided by a C-141 SLEP instead 
of new procurement of C-17's beyond the 120-aircraft C-17 
Program. 

o Regardless of the level of current funding, an 
affordability assessment should be done to evaluate the realism 
of forecasted outyear production buys in light of decreases in 
future DoD budgets. The procurement of 18 aircraft per year at 
full-rate production will be a substantial expenditure of 
Aircraft Procurement, Air Force, funding for a period of years. 

Comments by the Assistant Secretary of the Air Force 
(Acquisition) are not considered responsive because: 

o Our recommendation does not duplicate past and ongoing 
considerations of the C-141 SLEP option because those assessments 
presented the SLEP as an all-or-nothing alternative and did not 
consider a complementary mix of the C-141 SLEP with the C-17. 
Further, during our audit, we were repeatedly told by Air Force 
officials that the SLEP was a "dead issue" because of the 
potential consequences of serious consideration of a C-141 SLEP 
on the C-17 Program. The main reason we included a 
recommendation to convene the SAB was to obtain a more objective 
view on the issue. In addition, none of the assessments 
recommended convening the SAB to determine the technical 
feasibility of a SLEP and review PDM policies and practices for 
the C-141 fleet, which we believe are detrimental to preserving 
the SLEP option. 

o DoD Instruction 5000.2 requires a COEA at the 
Milestone II decision point that can be updated at the 
Milestone III production and deployment decision point. Since no 
COEA was done at Milestone II, and given the commitment in terms 
of the number of aircraft on contract by Milestone III, a COEA 
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should be performed as soon as possible. The date of DoD 
Instruction 5000.2 notwithstanding, the requirement is valid 
now. A proper COEA would not be a duplication of effort because 
one has not been done. 

The C-17 is currently undergoing substantial testing that will 
also provide valuable information for the DAB to assess in 
conjunction with the COEA prior to further major production 
commitments in the form of award of the Lot V contract. It is 
too late to wait until March 1995, just prior to commencing full 
rate production, to consider alternative mixes of airlift 
aircraft to meet mission requirements. We consider the points 
raised by both USD(A) and the Assistant Secretary concerning 
reliance on the ongoing Off ice of the Joint Chiefs of Staff 
analysis of the cost-effectiveness of the C-17 Program to be a 
potentially viable means to assess a complementary mix of C-17 
and C-141 SLEP aircraft. Our understanding is that a 
complementary alternative is not presently being considered in 
the analysis by the Joint Staff; however, if this alternative 
were added and adequately evaluated, it would fulfill the intent 
of our recommendation concerning a COEA. 

Our more detailed response to management comments by USD(A) and 
the Assistant Secretary on the factual content of the draft 
report is in Part IV of this report. 

23 




24 




PART III - ADDITIONAL INFORMATION 


Appendix A - Results of Senate Armed Services Conunittee Tasking 
Appendix B - Prior Audits and Other Reviews 
Appendix C - Airlift Fleet Alternatives and Costs Per the 

Major Aircraft Review 
Appendix D - Airlift Fleet Alternatives and Costs Per the 

Assistant Secretary of Defense (Program Analysis 
and Evaluation) Analysis 

Appendix E - Airfield Analysis 
Appendix F - Sununary of Potential Benefits Resulting From Audit 
Appendix G - Activities Visited or Contacted 
Appendix H - Report Distribution 
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APPENDIX A: RESULTS OF SENATE ARMED SERVICES COMMITTEE TASKING 


In the "National Defense Authorization Act for Fiscal Years 1992 
and 1993 Report," July 19, 1991, the Senate Armed Services 
Committee (Committee) directed our audit of the cost
effectiveness of the C-17 aircraft. The Committee requested that 
the Inspector General, DoD: 

o Review DoD and Air Force life-cycle cost and performance 
analyses, and provide an independent assessment of whether these 
analyses are still valid, paying particular attention to changes 
in major specifications, such as weight, fuel consumption, cargo 
capacity, and maximum range. 

o Analyze the validity of the models used to make the 
effectiveness calculations and the reasonableness of the 
scenarios used in the models. 

Validity of life-cycle cost and performance analyses. The 
OSD and the Air Force conducted cost analyses of the C-17 
Program. In our opinion, their analyses were adequate for their 
intended purpose, which was to evaluate alternatives to the C-17 
Program. However, these analyses were not COEAs as defined by 
DoD Instruction 5000.2, and DoD 5000.2-M. (DoD Instruction 
5000.2, part 4, discusses policies and procedures for developing 
COEAs to support milestone decision reviews, and DoD Manual 
5000.2-M, part 8, provides general procedures and guidelines to 
develop a COEA.) For example, the analyses performed did not 
include multiple measures of effectiveness or sensi tivi ty and 
uncertainty analysis, as now required. All the Government 
analyses identified during our audit supported continuation of 
the C-17 Program based on its cost and performance compared to 
numerous combinations of other viable alternatives at various 
levels of strategic airlift capability. The C-17 alternative was 
clearly advantageous in all cases, although the relative 
advantage compared to other alternatives varied. 

The results of these analyses supporting the C-17 Program 
continue to be valid even if underlying assumptions vary 
materially beyond the current projections. However, we consider 
it essential that the Air Force perform a COEA to determine the 
optimal mix of airlift aircraft that should comprise the fleet 
based on the results of the MRS and establish cost and 
performance thresholds for the C-17 Program. 
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APPENDIX A: 	 RESULTS OF SENATE ARMED SERVICES COMMITTEE TASKING 
(cont'd) 

Validity of the models. We concluded that the models used 
by OSD and the Air Force for assessing alternatives to the C-17 
Program were valid. The scenarios used in the models, including 
those based on Operation Desert Storm, were reasonable. The 
effectiveness calculations in the Air Force and OSD models were 
performed using the spreadsheet approach with MTM/D as the single 
parameter for measure of effectiveness. We concluded MTM/D is a 
valid measure of effectiveness for airlift analyses. The OSD 
analysis used a spreadsheet approach in the cost-effectiveness 
model to estimate life-cycle costs over 30 years for three 
alternatives. The analysis used throughput in MTM/D as the 
primary measure of effectiveness for mission accomplishment. 
Within the scenarios presented, airfield constraints such as ramp 
space and runway length/width were factors in determining 
throughput. The analysis was performed under three levels of 
ramp space constraints, and the C-17 alternative was found to be 
advantageous over the other alternatives. The MAC analysis was 
prepared in conjunction with the GAO Audit Report No. GAO/NSIAD
87-97 (OSD Case No. 7197), "Military Airlift: Air Force Analysis 
Supports Acquisition of C-17 Aircraft," March 20, 1987 
(Appendix B). The cost analysis compared a C-5 alternative with 
a C-17 alternative, using a spreadsheet model. The model 
estimated the operating and support costs for each type of 
aircraft by including the personnel, fuel consumption, and 
maintenance costs derived from a series of in-house models 
developed and maintained by MAC. The acquisition costs for the 
C-17 were estimated as single point estimates over a 30-year 
life-cycle period. 

Since probability distributions were not used in either analysis, 
there was no provision for uncertainty analysis, and the values 
of the variables in the models were estimated as single numbers 
using basic arithmetic, such as averages. While it is 
reasonable to assume variation in such values, we found that the 
key values, which could have a significant affect on the final 
results or invalidate the analyses performed were unlikely to 
vary to the extent that the continuation of the C-17 Program 
should be reassessed. Nevertheless, in our opinion, a COEA 
should be performed to establish the optional number of C-17' s 
and other aircraft to meet future airlift needs as outlined in 
the MRS. 
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APPENDIX B - PRIOR AUDITS AND OTHER REVIEWS 


Since 1986, one report has been issued addressing issues similar 
to those in this audit report. Specifically, GAO Audit Report 
No. GAO/NSIAD-87-97 (OSD Case No. 7197), "Military Airlift: Air 
Force Analysis Supports Acquisition of C-17 Aircraft," March 20, 
1987, was issued in response to a request by the Chairman, House 
Committee on Armed Services, to review the Air Force's analysis 
leading to the decision to buy the C-17 aircraft. 

The GAO report concluded that, assuming the C-17 closely meets 
its cost and performance objectives and is used for routine 
direct delivery in wartime, the aircraft should provide overall 
advantages to the Air Force over the C-5, including lower life
cycle costs. However, to reach the established airlift goal, 
which at the time of the report was 66-MTM/D, total acquisition 
and life-cycle costs would likely exceed the amounts estimated by 
the Air Force, regardless of whether it adopts the C-5 or the 
C-17 alternative. 

The GAO report focused on two major alternative force structures 
that the Air Force presented in the Airlift Master Plan, the C-5 
and the C-17. Principal findings addressed in the GAO report 
included life-cycle costs, military utility, personnel 
requirements, increases in capability, and cost estimates. 

DoD comments. The DoD agreed with most of the analyses and 
conclusions presented in the GAO report; however, DoD disagreed 
with some of the adjustments that GAO made to the Air Force's 
life-cycle cost analysis. DoD also disagreed with GAO's 
conclusions that the C-17 wartime utilization rate may be too 
high. After discussion with DoD, GAO modified its life-cycle 
cost adjustments on the number of C-130' s to be retired and 
replaced under the C-5 alternative. However, GAO believed that 
its life-cycle cost adjustments were valid and that the C-17 
surge utilization rate may be too high. 

Lockheed comments. Lockheed believed that the number of 
aircraft to be acquired under the C-5 alternative could be 
reduced because the average payload of the C-5 had been 
understated by the Air Force. The purported understatement, 
coupled with Lockheed's belief that the operating and support 
costs for the C-5 have been overstated by the Air Force, would 
result in a significantly lower life-cycle cost for the C-5 
alternative. Additionally, Lockheed believed that the 
operational utility associated with direct delivery by the Air 
Force is overstated. 
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APPENDIX B - PRIOR AUDITS AND OTHER REVIEWS (cont'd) 

The GAO report evaluated these issues and discussed them; 
however, GAO believed that: 

o the direct delivery concept could be militarily 
significant, 

o the average payload for the C-5 had been only slightly 
understated and would not significantly affect the number of 
C-S's to be acquired, and 

o the C-17 alternative should provide lower life-cycle costs 
over the C-5 alternative. 

McDonnell Douglas comments. McDonnell Douglas agreed with 
the conclusions contained in the GAO report. 
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APPENDIX C: AIRLIFT FLEET ALTERNATIVES AND COSTS PER THE MAJOR AIRCRAFT REVIEW 1./ 


Alternative C-17 C-141 C-5 C-130 
Start 
c-x 

Million 

Ton-Miles 
 Per Day_ 

Six-Year 

 Defense 

Plan 
Acquistion 

Cost 

Life-
cycle
Cost 

Present 
Value  I I I I I I

1 I cancel I SL~ As Is Buy 	212 FY 2004 48 $38 $47 $164 ~52 

2a 2/ IBuv 100 I Retire As Is Buy 	94 N/A 48 42 25 116 48 

2b IBuv 180 I Retire As Is As Is N/A 60 45 31 130 52 

2c Buy 	220 Retire As Is Retire 72 N/A 66 45 35 137 54 

2d Buy 	180 SLEP As Is As Is FY 2021 66 52 36 156 60 
w 
I-' . 2e IBuv 12Q_ SLEP As Is Buy 	70 FY 2004 66 58 
 65 200 69 

3 I Cancel SLEP Buy 	180 Buy 	212 FY 2021 66 46 
 32 166 59 

 
I

I 

l./ 	 The alternatives do not present a range of airfield constraints. The quantities associated 
with the alternatives represent primary authorized aircraft. Costs are in billions of FY 1990 
dollars. 

~/ 	 This alternative was chosen by the Secretary of Defense. 
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APPENDIX D: 	 AIRLIFT FLEET ALTERNATIVES AND COSTS PER THE ASSISTANT SECRETARY OF DEFENSE (PROGRAM 
ANALYSIS AND EVALUATION) ANALYSIS 1/ 

C-17 2l 
Low 

Estimate 
High 

Estimate 

C-141 SLEP 3[ 

Re-engine
No 

Re-engine

C-5 4[ 

  C-5B C-5C 
I I I I 

No Infrastructure Constraints 
Life-Cycle Cost I $5.6 $5.7 $8.4 $8.2 $6.0 $6.2 
Present Value of Life-Cy~le Cost 2.3 I 2.3 I 2.7 I 2.4 I 2.3 I 2.4 

Moderate Infrastructure Constraints 
Life-Cycle Cost 5.6 5.7 9.9 9.6 7.9 8.1 
Present Value of Life-Cycle Cost I 2.3 I 2.3 I 3.1 I 2.9 I 3.0 I 3.2 

(,,..) 
(,,..) 

Severe Infrastructure Constraints 
Life-Cycle Cost 8.7 8.9 I 23.5 I 22.8 I 18.7 19.4 

Present Value of Life-Cycle Cost I 3.5 I 3.6 7.4 6.8 7.1 I 7.6 


~I Costs are per unit of throughput (thousand dollars per ton-mile per day in FY 1990 dollars) 
and are based on a 2,000-mile mission. Present value of life-cycle costs are discounted at 
10 percent. 

~/ Procure 120 (102 PAA) C-17's and begin retirement of C-141 fleet (the alternative chosen by 
the Secretary of Defense) • 

~/ cancel C-17, perform SLEP for C-141, procure 136 (117 PAA) C-130's, and start a C-X program 
in FY 2004. 

!/ Cancel C-17, procure 120 (102 PAA) C-5C's (C-5B's with upgraded avionics), begin retirement 
of C-141's, and procure 136 (117 PAA) C-130's. 
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APPENDIX E: AIRFIELD ANALYSIS 

(Free World Excluding the U.S.) 

Aircraft 
Runway (feet) 
Length x Width 

Load 
Classification 

Number 

Number 
of 

Airfields 

C-17 >3,000 x >90 0 - Infinity !/ 9,938 
C-5 ~5,000 x ">90 0 - Infinity 4,158 

5,780 ~/ 

C-17 >3,000 x >90 20 - Infinity ~/ 4,448 
C-5 ~5,000 x ">90 20 - Infinity 3,118 

1,330 ~/ 

C-17 >3,000 x >90 44 - Infinity !/ 1,945 
C-5 ~5,000 x ">90 44 - Infinity 1,799 

146 ~I 

C-17 >3,000 x >90 72 - Infinity ~I 1,084 
C-5 ~5,000 x ">90 72 - Infinity 1,056 

28 !/ 

Notes: 

1/ Includes unknown Load Classification Numbers, criteria used 
by MAC in 1986 and 1991 analyses. 

~/ Additional airfields available to the C-17. 

3/ Criteria used by MAC for the 1989 Air Force Chief of Staff 
Requirements Review. An airfield with a Load Classification 
Number of 20 is capable of sustaining 6 to 9 months of normal use 
by either a C-17 or C-5 (Defense Mapping Agency criteria). 

4/ Rigid (concrete) runway (Defense Mapping Agency rule of 
thumb). 

5/ Unlimited use by either C-17 or C-5 at any gross weight 
(Defense Mapping Agency rule of thumb). 
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APPENDIX F: SUMMARY OF POTENTIAL BENEFITS RESULTING FROM AUDIT 


Recommendation 

Reference 
 Description of Benefit Type of Benefit 

l.a. Program results. 
Convening of a special 
DAB program review of 
the C-17 Program to 
evaluate the award of 
the Lot V production 
contract will determine 
the future direction of 
the C-17 Program. 

Nonmonetary. 

l.b. Program results. 
Directing the Air Force 
to promptly initiate a 
COEA of the C-17 
Program for assessment 
in support of the DAB 
review of C-17 Lot V 
production contract will 
determine if the present 
structure of the C-17 and 
other airlift programs are 
cost-effective. 

Nonmonetary. 

l.c. Program results. 
Requesting the per
formance of an afford
ability assessment of 
the C-17 Program's 
production rate in support 
of the recommended DAB 
review will determine the 
adequacy of the COEA 
submitted in support of 
the review. 

Undeterminable. 

2.a. Program results. 
Convening the SAB to 
determine the feasibility 

Nonmonetary. 
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APPENDIX F: SUMMARY OF POTENTIAL BENEFITS RESULTING FROM AUDIT 

(cont'd) 

Recommendation 
Reference Description of Benefit Type of Benefit 

of a SLEP for the C-141 
aircraft fleet, including 
C-141 depot maintenance 
policies and practices 
will ensure that the SLEP 
alternative is given 
thorough examination. 

2.b. Program results. 
Assessing the need to 
perform a SLEP for the 
C-141 aircraft fleet based 
on the recommendations of 
the SAB and the MRS, and 
proceeding accordingly 
will use the C-141 
fleet in the most cost
effective manner. 

Undeterminable. 

2.c. Program results. 
Limiting the retirement of 
any operationally capable 
C-141 aircraft until a 
decision is rendered 
concerning a SLEP would 
ensure that C-141 aircraft 
required for the SLEP are 
not retired prematurely. 

Nonmonetary. 

3. Program results. 
Directing the preparation 
of documentation for the 
DAB review of the C-17 Lot 
V production contract 
award will ensure proper 
support exists for DAB 
decisions. 

Nonmonetary. 
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APPENDIX G: ACTIVITIES VISITED OR CONTACTED 

Off ice of the Secretary of Defense 

Under Secretary of Defense for Acquisition, Washington, DC 
Assistant Secretary of Defense (Program Analysis and 

Evaluation), Washington, DC 
Comptroller of the Department of Defense, Washington, DC 
Deputy Director, Tactical Warfare Programs, Office of Director, 

Defense Research and Engineering, Washington, DC 
Deputy Director, Defense System Procurement Strategies, Office of 

the Director of Defense Procurement, Washington, DC 

Department of the Army 

Deputy Chief of Staff for Logistics, Office of the Army Staff, 
Washington, DC 

Department of the Air Force 

Assistant Secretary of the Air Force (Acquisition), Washington, 
DC 

Headquarters, Air Force Systems Command, Wright-Patterson 
Air Force Base, OH 

Headquarters, Air Force Logistics Command, Wright-Patterson 
Air Force Base, OH 

Headquarters, Military Airlift Command, Scott Air Force Base, IL 
Headquarters, warner-Robins Air Logistics Center, Robins 

Air Force Base, GA 
Air Force Cost Analysis Agency, Washington, DC 
Air Force Safety Agency, Norton Air Force Base, CA 
C-17 Program Office, Aeronautical Systems Division, Wright

Patterson Air Force Base, OH 

Other DoD Organizations 

Joint Staff, Washington, DC 
Defense Mapping Agency Aeronautical Center, St. Louis, MO 
Defense Plant Representative Office, Douglas Aircraft Company,

Long Beach, CA 
Defense Plant Representative Office, Lockheed-Georgia Company,

Marietta, GA 

Non-DoD Federal Organizations 

Senate Committee on Armed Services, Washington, DC 

Non-Government Activities 

Lockheed-Georgia Company, Marietta, GA 
Douglas Aircraft Company, Long Beach, CA 
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APPENDIX B: REPORT DISTRIBUTION 

Off ice of the Secretary of Defense 

Under Secretary of Defense for Acquisition
Assistant Secretary of Defense (Program Analysis and Evaluation) 
Comptroller of the Department of Defense 
Director of Defense Procurement 
Director, Defense Research and Engineering 

Department of the Air Force 

Secretary of the Air Force 
Assistant Secretary of the Air Force (Acquisition) 
Assistant Secretary of the Air Force (Financial Management and 

Comptroller) 
Commander, Air Force Systems Command 
Commander, Air Force Logistics Command 
Commander, Military Airlift Command 
Commander, Warner-Robins Air Logistics Center 
Program Executive Office, Tactical and Airlift Programs 
C-17 System Program Office, Aeronautical Systems Division 

Defense Activities 

Director, Defense Contract Management Command, Defense Logistics 
Agency 

Director, Defense Mapping Agency 

Other DoD Organizations 

The Joint Staff 

Non-DoD Federal Organizations 

Off ice of Management and Budget 
U.S. 	General Accounting Office, NSIAD Technical Information 

Center 

Congressional Committees: 

Senate Subcommittee on Defense, Committee on Appropriations 
Senate Committee on Armed Services 
Senate Committee on Government Affairs 
Ranking Minority Member, Senate Committee on Armed Services 
House Committee on Appropriations 
House Subcommittee on Defense, Committee on Appropriations 
Ranking Minority Member, House Committee on Appropriations 
House Committee on Armed Services 
House Committee on Government Operations 
House Subcommittee on Legislation and National Security,

Committee on Government Operations 
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PART IV - MANAGEMENT COMMENTS 

Under Secretary of Defense for Acquisition Comments 
Assistant Secretary of the Air Force (Acquisition) Comments 
Audit Response to Under Secretary of Defense for Acquisition

Comments 
Audit Response to Assistant Secretary of the Air Force 

(Acquisition) Comments 
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Under Secretary of Defense for Acquisition 
Comments 

® 

OFFICE OF THE UNDER SECRETARY OF DEFENSE 


. ' 
WASHINGTON, DC 20301·3000 

1 S APR sgz 

MEMORANDUM FOR DEPARTMENT OF DEFENSE INSPECTOR GENE.RAL 

SUBJECT: Draft Audit Report on the Cost-Effectiveness of the Air Forte C-17 Program 
(Project No. lAE-5020) 

This responds to yes Febnwy 14, 1992, memorandum requesting comments on the 
subject draft report. The npon contains thRe recommendations for the Under Secretary of 
Defense for Acquisition. 

DoDIG Recommendation l.A. We recommend that the Under Secretary of Defense for 
Acquisition conduct a special Defense Acquisition Board program review of the C-17 Program 
to evaluate award of the Lal V production contrxt. 

Response. Non-concur. Ar. appropriate amoum of C-17 review has occarred, and an 
additional Defense Acquisdion Board (DAB) prior to Milestone llIB (MS-DIB) is not 
required. 

In January 1989, the Under Secretary of Defense for Acquisition released an Acquisition 
Decision Memorandum (ADM) documenting the ~ults of the MS-IIIA DAB. The ADM 
required a DAB program review subsequent to me flight of the first production and test 
aircraft and prior to the Lor IV contract award. Since the MS-IDA DAB, there have been 
three extensive reviews ofdlc C-17 program. l1ae include the Major Aircraft Review in 
1990, and the Under Secrelary of Defense for .qiisition m'icw and briefing to the Deputy 
Secmary of Defense in Mlrch 1991. In additioa. 1992 congressional language requires that 
the Secretary of Defense submit a repon to Congms that includes a Chairman, Joint Chiefs of 
Staff, certificalion of the cost effectiveness and military utility. A cost effectiveness review is 
currently proc=ding under lhe aegis of the Joinl Staff. In Febnmy 1992, acknowledging the 
recc11t lcYc1 of C-17 review and oversight, the u.der' Secretary mDefense for Acquisition 
cancded the proposed May 1992 DAB. 

DoDIG Recommendatioll l.B. We recommend that the Under SecretuJ of Defense for 
Acquisition direct the Air Force to initiate a cos& and operational effecti'ValeSS analysis of the 
C-17 Program for asscssmmt by the Assistant Secretary of Defense (Program Analysis and 
Evaluation) and the Joint Requirements Oversiglll Council in support of Ille Defense 
Acquisition Board review mC-17 Lot V production contract award. The cost and operational 
effectiveness analysis should incorporate the res* of the congressionally-mandated Mobility 
Requirements Study and focus oo complemenlalJ mixes of C-17 and other airlift aircraft. 

Response. Non-concur. Additional cost and opmlional effectiveness amlysis, beyond 
cumnt efforts, is not requiled. Two reasons SUfPOrt this. Fust, as disamed in the our 
response to l.A. above, the Joilll siatr, with PAaE and Miliwy Airlift Command 
participation, is conducting 111 lllalysis to suppad the Chairman's certification of continued 

45 




Under Secretary of Defense for Acquisition Comments (Continued) 

C-17 cost effectiveness and military utility. This certificatioa will be included in the Secretary 
of Defense Report to Congress as required by the FY1992 ~riz.ation Act. Second, the 
Mobility Requirements Study provides that 

•atter the tum of the century, there will be a significant decline in the total airlift 
capacity as the last C-141 's are retired. · · · in FY2001, die airlift capacity peaks and 
begins to decline. · · · to the extent that this [increased] level of airlift may be 
required, the Department of Defense will have to consider a number of options, · · · •. 

A decision as to whether to maintain an airlift level higher than the present level, and if so by 
what means, is llOl required until 1996. Since no requirement now exists to increase the airlift 
fleet beyond the currcn1 level, analysis of complementary miRs of C-17 and other airlift 
aircraft is premalllre. 

DoDIG Recommendation 1.C. We mcommend that the Under Secretary of Defense for 
Acquisition request the Assistant Sccrmry of Defense (Program Analysis and Evaluation) to 
perform an affordability assessment of the C-17 Program, inclDding a review of the 
production rate, in support of the recommended Defense Acquisition Board review. 

Response. Non-concur. Sufficient cost and operational effeclivcness analysis has been, and 
is being, performed to adequately address concerns that the C-17 remains an affordable 
solution to modernizing our airlift fleet. The ongoing Joint Staff assessment, which includes 
the latest C-17 performance and cost estimates, will provide additional data. Finally, the C-17 
program is fully funded in the Amended President's Budget. 

Factual corrections to the report arc attached. 

Thank you for the opportunity to comment on this draft report. 

~;(~ 
George R. Sdmeiter 
Director 
Sttategic & SpEC Systems 
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Under Secretary of Defense for Acquisition Comments (Continued) 

DODIG Draft Audit Report Project lAE-5020 (February 14, 1992) 
' 

Reco.-endation Factual Corrections 

1. Executive summary, page 2, paragraph 3; paqe 22, paraqraph 2; 

11eaorand1m paqe l, paragraph l; paqe 4, paragraph 3; pa!Je 7, 

paraqraph l; paqe 10, paraqraph 1, 2; paqe 27, paraqraph.1; page

32, paraqraph 2; paqe 33, paragraphs l, 2; paqe 34, section 1.b.; 

paqe 35, section 2.b.; page 39, paragraph 5, paqe 40, 

paraqraph 2 ; paqe 46, section 2. b. 


Tbe llobility Requirement• Study (MRS) did not identify that 
there are aiaaion needs that cannot be aet by the 120 aircraft 
C-17 program alone. The MRS did note an increase in airlift 
capacity above the current level and then a decrease after 2001 
back to tbe current level. It atated that •to the extent that 
this [increased) level aay be required, tbe Department vill have 
to consider a number of options ••• •. A decision as to vbether to 
aaintain this higher level rather than tbe current level, and if 
ao by Vbat means, is not required till the preparation of the 
FY 1998 budget in 1996. Thus a cost-effectiveness analysis of a 
compleaentary C-141 service-life extension proqram was not 
required in the time period of the audit. Such an analysis aiqht
be perforaed in 1996. 

2. Paqe l, paragraph l; page 16. 

It is not true the C-17 buy was reduced for budgetary 
reasons. The Secretary bas repeatedly testified that he has not 
been qiven an arbitrary budget target, but has reco111JDencled to the 
President only those reductions that were made possible by
changes in the threat. In particular about airlift, he stated at 
the tiae of the MAR, that we needed less airlift for regional
contingencies than for aulti-theater global war. 

3. Page 2, paragraph l. 

Lot IV is now scheduled to be awarded in Auqust vice April
1992. 

4. Page 2, paragraph l; Page 22, paragraph 2; page 23, table; 
paqe 24, paragraph 2. 

The lot V contract is for B vice 12 aircraft, the total 
would be 22 vice 26, and the percentaqe 1Bt vice 22t Coats 
should be adjusted to latest data, too. 

s. Page 10, paragraph 1; page 17, paragraph 2. 

The DR did not use MTM/D as ita priaary factor to detenine 
the size of the airlift fleet. llTM/D was used as a ahort.hand to 
describe the alternate fleets, but the requirements analysis was 
11Uch aore detailed, considering aircraft loading, utilisation 
rates, airfield aize liaitationa, etc. m'M/D ia a abortband to 
describe alternate fleets (auch like describift9 a truck aa a ST 
truck) but the actual cepability will Vary with cargo type and 
destination. By takinCJ account of actual throughput we reach the 
conclusion that the c-11 option is preferred. 

F'mal Report 
Reference 

ii, para. 2 
13, para. 2 
Memo, para. 1 

3, para. 1 
5, para. 1 

6, para. 3 & 4 
16, para. 1 
18, para. 4 
19, para. 1 & 2 
19, Rec. Lb. 
20, Rec. 2. b. 
27, para. 5 
28, para. 2 
38, Rec. 2. b. 

1, para. 1 

10, para. 1 

1, para. 2 

1, para. 2 
13, para. 2 
13, table 
14, para. 3 

6, para. 4 
10, para. 2 
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Under Secretary of Defense for Acqulsttion Comments (Continued) 

6. Page 10, paragraph 2; page 27, paragraph 1. 

The MRS did not identify a requireaent of 57 MTM/O. It took 
the level of aircraft prograamed thru FY 1997 as a given, and 
•ized prepositioning to match it. other co:abinations of airlift 
and prepositioning also aight Jleet the requirements. The MRS 
points out that the planned increase and subsequent decline of 
capacity is an issue ve aust address in foraulatinq the 
FY 1998-02 prograJD in 1996 considerinq our perception of 
requirements at the time. Further footnote 1 is incorrect in 
that the total airlift low risk requireaent was noted, but a 
reduced requireaent reflecting moderate risk was established. 

7. Page 11, paragraph 1. 

The conversion of 34 C-17 PAA to 40 Total Aircraft Inventory
(TAI) and associated footnote 2 is incorrect. The TAI is equal 
to the sWD of PAA plus training aircraft plus approximately
5t backup aircraft. The number of training aircraft would 
probably not be increased if 34 PAA were added, thus 34 PAA aight 
equate to 36 TAI. Similar adjustaents aight need to be made to 
the C-141 calculation. 

8. Page 24, paragraph 1. 

The Milestone IIIB review will be held after IOC. 

9. Page 32, paragraph 2. 

After the KAR, the Deputy Secretary reviewed and approved
the schedule for retirement of C-14ls recommended by the 
Air Force. 

10. Page 33, paragraph 2. 

Before the MAR, the airlift progrlllll was based on the Airlift 
Master Plan which retained 180 PAA C-141s through 2010. Together
with the 180 PAA C-17s and other aircraft, the 66 MTM/D goal
would be met without a C-141 SLEP. 

Attachment 
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Assistant Secretary of the Air Force (Acquisition) 
Comments 

_.,__,,,,, __ 
DIMRTMllNT OP 'IMS Alll P'ORCIE 
WUMI~.M.-1 

APR 11 1882 

MEMORANDUM POil ASSISTANT INSPECTOR GENERAL POil AUI>mNO, 
omcs OF THE lNSPBCI'OlGENERAL. DEPARTMENT OPDEPENSB. 
~Army NaYJ Drive, Arlinpa. V'qinia 22202-28&4 

SlJBJECI': 	 Audit Report on till Cost-Effcactivenea1 tl the >Jr :Fmce C-17 Alzcraft Propm 
(Project No. 1~.ll20) (U) 

1. 'l1lla is in eply to your mmorandum for tbe Aaismt Sec:rellry ol the Air Force (PinancW 
Manapment u4 Comptroller) .:tuesdA1 comments to the subject apon. 

2. ne DoD IO obj~dve for *ii draft rcpon wu dearly stated by die Senate Armed Sc:rvicel 
Commlaec on hly 19, 1991 in M •National I>cfcme Authcrizatioa Ai:r. forPilcal Years 1992 and 
1993 Rqlon. • Alrt:r review oldt dntt rwport it appears lhat the aaly releY1Dt portion to the staled 
objecti\'t is fOIJlld at Appendix A· Results of the Salm Armed Scrvicea Commiaee Tukin1. 
Appendll A fairly clwacterizes ~ life-cycle cost and performance analysil IDd model validity u 
ttated. Jnitl.&l wkin1 for a ColtlDd ~tionalEffeaivcneu Anal)'lil CCOBA) was made and is 
doc:umemed in the April 6, 1992C-17 Program Manapment Direcdve. The C-17 propm will 
comply with the DoD requin~ to accomplish a COE.A prior to the nut milenonc u directed by 
tbe Defense Acquisition Board (DAB) authority. 

3. ne C·17 bu had numero. coat and performance anal)'lel ac:eomplllhcd u a result o! the 
continuiq ovempt provided todle C-17 FO~ 'l'be Aa1maru Sec:ewy ol Dcfen.se for 
Program Analysil IDd Evaliwioa comple1ed and briefed the USD(A) on tbil lpOCi& topic Mlrc:h 
5. 1991 •apanoCtbe USD(A).ncted review aftbeC·17. Tbe conclt11ion lllled that the C·l7 
c:ontin• to be die mott cost eft'lctive airlift altcnllDve. The Joint Orlefs otSlllr are camntly 
1ecomplilhi.na asimilar usessmat buc:d on the FY92 Defense Appropriatiom Bill's requirement 
for a Sccnwy ~Defense repontD Conares• cenlfyiq the C·17• 

•. lbe dfectiw mau.cement of major acquisitiOll prop.ms cannot take place when me Dot> 
lc&denhip's every proarazmnatic *dsion ii continually called into qoell:ion. Excessive oversiaht 
•verely impact1 a program fromcxe:utina its approval acquilition IUWIY effectively. 1be 
manapmmt of' DoD acquisition f'Opml must remain ID the hands of' the Senior Acquisition 
Executi~ and die re1pOnlible ..tees ifwe ue to muaae our programs effectively. I request your 
uaistance ro ensure that our ettUBshed roles and respomibilities enhance rather than impede the 
procesuhcquirina the C·17 aidfter, My point 0( CODllCt far the C-17 p:oaram in SAF/AQQU ii 
Maj Mayaard, 74138. if funher ilformation is required. Additional eommems m amched. 

~.~ 
Aulltlnt Secretary Qt tna Air Force 

(Acqu111tion) 
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Assistant Secretary of the Air Force (Acquisition} Comments (Continued} 

•COST EFFICTIVENUS orTHE AIR FORCE C-17 ADCl.An' PROGRAM" 

DRA.n' AUDIT UPORT (PROJECI' N0.1.AJ.$020) 


Alll FORCE COMMENTS ON JlECOMMENDAnoNS AND SPECIFIC rrEMS 


1. Pqc 35, Recommendation 2 (tJ). NODCODCm. A C-141 ICl'Yice life atension prolflm 
(SLEP) lw been naluated u an opciGl1 on 1evenl occasions. lllOlt ncently cluri.D& me OSD 
Major Airczaft llc-Mw (Apr90) ud*c OSD C-17 Pqramleview (Mar91). A C-141 SLEP 
aJIE:mllive ii alto iacluded u an aJ1a11arive in the C-17 COit e«ectiveaess ltUd)' cmrently 
Qllderway u pan afthe five-pan report to Conpss OD die C-17propm19Cluired by the FY92 
Dcfwe Appoprialian BID lanpp. AJ a zuult ofput llld 1111aom1 conaidmdonl of lhe 
C-141 SlD opticm (addreslina ieclmical feasibility, apemioDll capabllides. and cost 
ccmidctatiom), die lffcin nqueaied "1 thiJ rr.commead•rion iia duplic:alioD ofpoevioul and 
oqoins ........,... reprdins the Ct41. Aho ecc commen• in subpcqraphl 3J., 3.t., and 
3.l below. 

2. Pap 35, a..,.,,,,,,,,,.Ddalion 3 (tJ). Nonconcur. n. rec;ommNll!•tion tO prepare 
documenwioa. iii azpport of a Delena Acquisition Boltd (DAI) review prior to die C-17 Lor V 
production c:oam award it unnec=-ry, prlmarily iD lipt afdie cost effecti.venw study 
currently andaway. On 21FtbnllrJ1992. lhe USDCA). dWla •uwmve miewa of the C-17 
propm CGDducted over the 1ut two J'WI", cancelled the DAB ieview tcbeduled far May 1992 
(Lot IV) and direc1ld die next DAB ID occur at Milemie DJB after ;ampledon of the 
Open.tional badiness !xcrcise prier ID the award of'Lot vn. This memo explicitly awes the 
cumnt DOD positiac rtferencin& the next C-17 :DAB review. In addition, the ~ority of the 
documenwion awed in the recomm=da:ion ii beina accomplished u a result of otbel 
requirementa, primarily in response ID the congressional lanpp COll!lined in me FY92 
t>efeme Appropriariom Bill (the ftytopan SECDEF iwpon to die Conpu). In paniallar, the 
requirtmem for acost and operationll effecti\Uesa &D&l)'Sis (CX>:EA) is DOt required by 
?eplalion at thil RIP of the prosrm caee parqraph 1. above) and woald be a duplication of 
die eft'an underway to wilf)' 'FY92 Con,ressional RpOnlnc requiremlnia. COBA• were not 
requind undl the 2*ue otDODI 5m>.2, dased 23 Feb 91. This insuuetioG nquirel lbat a 
COEA be accompllahedlupdated at e1Ch procram milNtolle. nere ii .,~on ro 1CCOmJ>lilh 
COEAa betwlen mllestonea, even for special DAB reviews. DODI 5000.2, Pan 4, Soction E. 
aubparappb 3.e.(3) ii e:itpllcit in this policy: 

•At Milestone m. Production Approval, the analysis may be only an updlJe of the 
Milenone n malym. However, If there bave been ~performance Gr COit cbanJel dvrinJ 
phuc n. !npeeriq and ManufactUrin& Development. a new analym may be requlied. ne 
elemcnu ofdie analysia to be updated for a Milestone mmiiew will be specU!ed by me 
milestone decilion mthority u part rt the pre-milestone planniq process.w 
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Assistant Secretary of the Air Force (Acquisition) Comments (Continued) 

The nm miles1a9 dedlion (IDB. fllll • produclion) fer lbe C.17 propam is c:anently 
1Cbedtllld foe MllCh 1995. Normally, aCOEA ii required euly Ill a propm bef• the Scniee 
O\'Cll proccedl willa PSBD ud. Wldct de new DOD SOOD lllia, ll ~ L Tbe C·l7 
propm (now 12 J'Clft aid) ii far pan dil ~ camp1edq fall-ap source &Jection in 
1981. MDestone IDA on 11Jan89, ad II neceslll)' proanm l9l'lewa. n. e.trectivmoM of a 
CX>EA dlmillilhll u a prosram matme1. ente:r1 into productioc. IDd ahmlzlve sys111ms no 
Jonp Cliat Cao allier aiztift aircntt In Jmlllluction). ~ordwlpl iD pcfarmance and coet 
have b11D addz'emd at pmioua l9Yiewl md ue apin behla UIOlled u plrt of lbe SECDEF 
ccnifiClliarl to Oaqrela, cmmitly in JIAIFUI· Jn ldditiCll, DO dirlcUco bu boell teeeived by 
the Air Farce to complilh a COEA fnla the milesuxle dlcllioll authortly. 

3. Speclftc Commntl. 

L Pap 2. u.10 ('U). Fer c:1ariftc:adDn. ldd the followlns to lbe end of1be sentence endlns 
on line 10: ••••baJ became the funds appDpZ'ialed wm iDRdficilat to p:oc:are alot buy of twO 
li1craft with 1uppc1ttn1 ....... 

b. ,.. 11, Ha 5 dlrOQJb pare 12,!'llimlS (U). nm pmpapb lbould be die fint item in 
c:broaololical oldlr Cbelizminl on pap 10). It lbou1d bop wldl a discullion of die Olief of 
Staff of die Air Pm'Ce (CSAF) dinculd ~ti review in December 1989 IDd should end 
with the specif!Clllon payload reduc:donslll Mech 1991. AJ prmemly alhiCOJt'Cid, thil pa:ll"&Ph 
aiva tbl fal11 lqre11ian dl&t the Air foa:e "backed lnR requi:allllnu ~ now iii 1he 
c:mrcnt Syaiam Operational R.oqunmom Document (SORD), lfter c:hanps to the contnCt 

~were~ 

c. Pip 12. u. 23 (U). Par ICCUl'ICJ, Ille 1ut !WO Una of the 1ut lllDllDCe should be 
chanpd u follows: " •• 1989 coccluded 11111 anDF-paylold pajm of 160.fXX> pounds at 2,400 
DIUUcal mllea wu more di.an adequm to 111pport Army wilt moves Illini de C· 17 liraaft.R 

d. Paae 13, lim 13 (U). 1bc AirFoallumssessed dlecoacf'buyinf amaxinmm of 18 
aUcnft per )'elf with aff'ardabiliry u the ain considemion. · 

e. Paps 1311111! 14 (U), Ullit CosL Al c:osa lbould be Identified u then-year ('NS) or 
bue-yec (BYS) dollan. Normally. c:oatt n diseussed ill buo-ym dollan to make even 
comparilona. 

f. Pip 15, Us 20 (U). Por clarificailn, add lhe followln1 to the end ~the last sentence of 
the secoed plralnlJlb: R ••(Appendix A) •recommended ~ the 1981 Coqreationally Mand&ted 
Mobilit7 Study CCMMS) conducted by ..OSD. JCS, and die Semces." 

.. Pale 21, u. 20 (U). J=gr clari1Scaliac, ldd .airiicld" befcn "LCN•• nm will prevent 
confution between lirlleld LCN and airmt LCN. 

h. Pip 22. line 3 (t1). Tbc anienc:e ~I on t!lis line Jada die Rider to believe the 
C·S it Ullde:ulili..S. and there it a pollibllly that tile C 17 will not be used lllto lboncr 
airfields. The reuaas foe limldnl C.5 uc ill ~ locadana mmt be clari&d. Aldioush the 
C-5 is a very capable stz'Utlic airlitc wcdlase, the "Air :Farce imposed sublequent llmiWionsR 
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Assistant Secretary of the Air Force (AcquisHion) Comments (Continued) 

due to die C.5 bolq problam in c:onatrlimd ausu.re env!roaments. Itec'"1!M!l!d this llll1mlee 
be c:hanpcl to aplain that lbe llmitationt to C·.5 ope:adonl in llllt= locadoCl1 (lnabillty to 
blck; 1ublll%y to tam in lea tbu 150 feet; •vecu:nd thrust 1llowiDI sand. ddlril. tlmtl. c.; 
lad a med far w,.r ramp mu) became pdm&Ty detfln CCJmldmdom lot m. C-17. 

L Pap 21. Hae 17 (tJ). Deleae tbo woaroaly.ft Referencuo •..Jbo C·141 fleet bu loged 
ID avenp ol oalJ 33,600 boara.-• 1m1rn.u1 tbe exisdnl deliln life capabllhJ ol ibe C-141 ls 
45,000 boun. In &ct. tbc C-141 wu orilfmlly deliped tora.W:. Hie ol'JO/XXJ hoan 
withoui .ta! !dleliq and blah speed low-lml fiiaht ever mniaiaaed. Boch ot1belO fliaht 
opcntiolll abor= In alrc:nft life by I flCIOr pelllr than one. The fleet lVClft lJ ahudy 11 
percent pu its oripa1 delip life CYCD wilh die imposidoa ot1bcle unfor... IDYtn nreu 
opomiom. Tbo "POl'l aboald make tbelC &m clea: in lddiUal to daledn1 tJie word •OGJy.w 

;. Pip 29, lellleftce btpnn!D1 oa line 3(U). nm scJJtene1 If•me impreujml die Air 
Force ii doiaa aD die modlfk:luons DaCeSllZJ to cx1Cnd m. C-141 .-vice life, then iumlq 
aromid IDd mfrina lbesc lin:rlft bcfon the .cfo! the wended W'etime. 1'lds imptesdon is 
false. ID fc. the Air Perce ia bcin1 Yer)' elldal to chOOle the ai1mft which min the wom 
condil:ion tu ntdzt 8nt bcfcn modificttiODl lft made (thOfe tfm me die Jeut ... to fty ud 
need pedal replin the most). then exlenlivdy modifyin& the lin:nft IClec:led D be pm of lhe 
fleet put dll year 2000. Altbou1h mod1ficaliona are oqoinJ '°emnd C-141 9Yice lirt, not 
one aircraft bu complet=d Ill die modificlliam nccea1U)' to ~ aervice ur. from 30.000 to 
4.5,0CIJ hcxn. The lircraft IOleciDd to be pen of chc fleer put ck )'Oii' 2000 a prosrammed tor 
complete modificazion. Tbe AJr Poree hu 1p111t $300M and pqrammed an additional SSOOM 
for winJ rework. Addl.dOftlll)', S.500M will be used to rehabililale the maiA landinJ par support 
ID'UC!ln, dll preaare bulkbcad, and tbe fuap frame. Thell modlftcationa -. nqllirld ro 
emm me C-141 .-vice life. Tiie AD'Fcrcciadoin1 i11 mmos110 ~ cbe C-141 fleet 
(lncludinJ ftiJht llfety/1truC'Cllrll intesrity bmm). Umiu have been in for= in die mu of 
caJ'JO 1olda. aerial idue.Un1 ninill1 procedlas. and low-level opmzScas (ainpeeds and 
aldtudet). ni. an curmtly 48 C-1411 sama t1uou1h Periodic Depot Maimmance (PDM) 
and moclfftcazions. Far estemial clari&anaa.1bese important poin11 lbould be included fn 1be 
npon. 

le. Pap 29, ~ besinninl on line 15 (U). Aldloup a &w PI>M tub ova1ap lbe 
ICMce U!e mt!W!oR, moat do not. Exsendma the PDM phase wu ~ lfta' careful 
consideration of dllllaae tolennce aulylia, llliability c:eniered ~ and cott 11vinp 
(no l.lpificat p!m were amibutable to •Jlnl w1rh a •honercycle). Punbmnore, lbe 
su::nded C-141 PDM cycle ii now identical ID that of the C·130 IJratft.. Xeeplq 1 short PDM 
cycle for die C-141 WOIJld ban doae little lditiona1 over the Jftlelltcycle ao pacne the 
C-141 SLEP. 'I1da poim needs to be cllriftedtn die report. 

L Pap 31, Une 23 mroup Pap 32, line I (U). Deloe Ibis pmanph. 

(1) 'n. first IC!ltence (ddnJ atotal cos of $2.4B for 270C·1411 to mead service life to 
60,000 homt) is W1t11b1witWcd and an undmtaicment that could leld to flllc prosram ovemms 
If impJeracna:o.d All estimalt sach u thit sbolld be Nnher evabwed beclUlt tt 1ppeu1 to omit 
1Cr'Yice cnlfneerina and a •ll'llCtlnl INrdOMlot1 repmeniadve C-JCl co baeliDe all 
modi&adoal that '""114 be ttqUired before my total SLEP COit could be agrepec1 A 
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Assistant Secretary of the Air Force (Acquisition) Comments (Continued) 

.ardown ii beini ICICOSllplilbod an 1 BC-135H ItOldaboma QI)' ALC ID bueDDe modifle1doas 
C111 dill aircrafl COit for tbe Mrdown will be $4 ID 7 mill1on. Simll&rly, I C-141 lhcrlft would 
bo llqUired IO baw I teadown ID pt a hilhJf ac:carall COit eadma '11le DOD(JO) ~ for 
lbe C-141 ii 1 mlllimum ot one-I.it dW neeetllfJ far jllat rftlinP, lbe a!n:afl. Teudown &Dd 
f1llOlap work woald add coaaldenhly men cost. 

(2) Wlils fadpe ii DOt die oal)' life ~ Clll 111 airframe. Puelqe c:arrosioG. eqlzie 
wee and efficiency, avion!cs malntllnabWty, and ocher puu a1lo wm oat and mutt be fact.cad 
into 111y SLEP decillon. h abouJd be DOied that tbc Wmic:r-RobW COit comparison. does DOC 
lndude '*"811')' lmpiCMmODU ID ihe lme1ap, Jandln& par luppart muc:t111'e. the cmpennap, 
and ochrt 111UCt=a Ind sys=m dllt have dc1aiorued with •F· Moreoc, Jif'c ueemiom lA 
mete areas would be acondnaatiac of 1950s teehilolOJY that is ineflicient and incompatible with 
Ulday'• opentina envirollment. 

(3) Becaua ot the comidlntiOrtl/omiltioDI c:imd in tbe twO llbpvqrlphs aboYe. ihe 
•tim&le mied ill thil J'll'llrlPh ($l.4B) is considend to be U least one ardr:r otmapicude otf 
die 111:11111 cost. Ar. appropriate A.tr Poree estimale far acompleie SLEP, u dbemled above 
(witbcut new enpq), is appzom&tely S7.5B. IA view of this, IW""nvmd die parasraph be 
deleted Ol' qualifted by swma the above c:cmsklmdontlomiuicm. 

m. Pip 40, Appendix A, line 25 (U), ·-1 ll:ril:I afin·hoaH madell devdoped and 
maimained by MAC.• Por clarification, the1e moddl wm in fact cmacted from A.FR. 173-13 
md Ill Air Poree lpproYed. 

a. Pip 43, Appendix C (U). The Aftfteld AtlaJysil chin CMntalDI die C1P1bility ot die C5 
venua the C-17 by uaing a~foot wide tw1way. leqaeat a note be added at me boaom of the 
ptge 11atin1 ?bat the CS, IAW MACR 55·2. requires 1 minimum of lSO feet 110 make a 180 
dep mm (Lircraft cuter opemive). Many of the airfields in this c:ban may not have adequate 
iu.iways or tumarouDd a:eu. 
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AUDIT RESPONSE TO UNDER SECRETARY OF DEFENSE FOR ACQUISITION 
COMMENTS 

Our response to management comments by USD(A) on the factual 
content of the draft report follows and is numbered to correspond 
to the management comments. 

1. We agree that the MRS did not identify mission needs that 
cannot be met by the 120-aircraft C-17 Program alone. For 
example, it did not address how 120 C-17's could fulfill all the 
missions now being met with 270 C-141 's. For that matter, 
neither have any other analyses that we reviewed, which again 
underscores the need for a COEA. Further, the MRS projects a 
shortfall of 5-MTM/D based on moderate risk. The actual 
requirements shortfall, that is, from an unconstrained low-risk 
requirement, would be much greater, resulting in a need for more 
than an additional 34 C-17 PAA. 

Regarding the time frame for a decision on capacity and 
composition of a future airlift fleet, a decision is required 
now. To delay a decision to 1996 would likely preclude the C-141 
SLEP option and default to additional C-17's because 54 C-14l's 
will be retired by the end of FY 1997, many other C-14l's will 
likely be beyond economical repair, and a 2-year lag is expected 
from a decision. date until the first refurbished C-141 would be 
ready. Such a scenario would preclude pursuing potentially cost
effective alternatives to a fleet comprised of no C-141 aircraft. 

2. We have modified the referenced paragraph to include the need 
for less airlift because of the reduced threat of a multitheater 
global war. However, as the threat has further decreased since 
the MAR was conducted, this raises the question of whether as 
many as 120 C-17' s are needed to meet airlift requirements and 
further supports the need for a COEA. 

3. We have modified the referenced paragraph to change the date 
of Lot IV award from April 1992 to August 1992. We have also 
reflected this change in the "C-17 Buys through Lot VI" table in 
Part II. 

4. Based on the "C-17 Selected Acquisition Report," December 31, 
1991, we have modified the Lot V quantity/cost, Lot VI cost, and 
cumulative quantities and percents in the referenced paragraphs 
and table. 

5. During our audit, we discussed the MAR calculation with the 
Off ice of the Director, Defense Research and Engineering. He 
stated that his off ice determined that 48-MTM/D was the 1990 
estimate for the current airlift fleet, using factors from the 
"Airlift Master Plan," September 29, 1983. This plan used a 
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detailed analysis to determine airlift requirements, which were 
stated in terms of MTM/D. The goal was 66-MTM/D, but the 1989 
baseline airlift capacity was 48.5-MTM/D. 

The number of C-17's needed to replace the approximately 15-MTM/D 
lost by the planned retirement of 234 C-141 PAA was calculated by 
dividing 15-MTM/D by the .152-MTM/D per C-17 aircraft factor and 
arriving at roughly 100 C-17 PAA. Therefore, the MAR did not 
employ a detailed analysis, and MTM/D was the primary factor used 
to determine the size of the airlift fleet. Also, the MAR did 
not consider the total number of missions required, which would 
have affected the quantity of aircraft needed. 

6. The MRS identified a 5-MTM/D airlift shortfall from the 
FY 1999 baseline airlift capacity of 57-MTM/D because of 
retirement of the remaining 152 C-141 PAA after FY 1999. In our 
opinion, the fact that a shortfall was identified implies that a 
requirement (i.e., 57-MTM/D) was established. The MRS outlines a 
number of airlift, not prepositioning, options for DoD 
consideration to maintain only a medium level of confidence 
(risk) for the baseline airlift capacity. Further, the MRS does 
not propose a C-141 SLEP as an option to satisfy future airlift 
requirements, and therefore does not address the consequences of 
waiting until 1996 to decide on requirements and options (see 
audit response 1). 

Regarding the total airlift low-risk requirement, we are aware 
that the unconstrained low-risk requirement was noted, but 
believe that it, versus the moderate-risk requirement, should 
have been used as the mark from which to measure shortfall. We 
have modified footnote 1 to clarify this point. 

7. During our audit, we discussed the conversion of PAA to total 
aircraft inventory with the Office of the Air Force Deputy Chief 
of Staff, Plans and Operations, who provided input to the MRS. 
He stated that the conversion factor for the total aircraft 
inventory was 117 percent of PAA, regardless of quantity. He 
also stated that the OSD Mobility Acquisition Manager's first 
position for the MRS was to use 40 C-17 total aircraft inventory 
to maintain the FY 1999 baseline airlift capacity, but the 
40 total aircraft inventory was changed to 34 PAA in the 
published report. We have modified footnote 2 in our report to 
show the percentage break-out between training aircraft and 
backup aircraft inventory. 

8. The "Defense Acquisition Executive Summary," January 25, 
1992, estimated that Milestone IIIB and the Initial Operational 
Capability will occur in April 1994 and September 1994, 
respectively. We have changed the Milestone IIIB date in our 
report from May 1994 to March 1995, as stated in Air Force's 
comments to the draft report. However, this does not alter our 
conclusion that the Milestone IIIB date is too late to assess the 
most cost-effective combination of airlifters via a COEA. 
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9. We do not dispute the point that "After the MAR, the Deputy 
Secretary reviewed and approved the schedule for retirement of 
C-14ls recommended by the Air Force." 

10. During the MAR, two airlift fleet alternatives included 
180 C-17 PAA buys (Appendix C). The one with the C-141 SLEP 
yielded 66-MTM/D {alternative 2d), but the one without the SLEP 
assumed all C-14l's were retired and yielded only 60-MTM/D 
(alternative 2b). However, before the MAR, the future fleet 
assumed 180 non-SLEP C-141 PAA remained. We have reflected this 
fact in our discussion paragraph; however, this does not change 
our opinion that a C-141 SLEP should be included in the COEA. 
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AUDIT RESPONSE TO ASSISTANT SECRETARY OF THE AIR FORCE 
(ACQUISITION) COMMENTS 

In response to the Assistant Secretary of the Air Force 
(Acquisition) memorandum, we find it difficult to understand how 
he, as the Air Force Acquisition Executive, can conclude that 
oversight resulted in the cost, schedule, and performance 
problems associated with the C-17 Program. Instead, the 
oversight provided to the C-17 Program was based on, and provided 
necessary visibility into, these problems so that they could be 
properly addressed by management. Prudent program management can 
only occur when the decisionmakers are presented with accurate 
and complete information on which to base decisions. This is the 
essence of our recommendations to consider a potentially cost
effective means to meet future airlift requirements. To the 
extent program advocacy results in a failure to consider viable 
alternatives, DoD is not necessarily making the best use of its 
limited resources. Within an environment in which such advocacy 
exists, the argument that oversight hampers effective management 
has no validity. On the contrary, the logical conclusion is that 
objective oversight is essential. 

Our response to management comments by the Assistant Secretary on 
the factual content of the draft report follows. Our numbered 
comments correspond to the letters (in parentheses) associated 
with the management comments. 

1. We have added the suggested clause for clarification. (a) 

2. It was not our intent to present a chronological sequence of 
events or to give the impression that the Air Force "backed-in" 
requirements reductions. (b) 

3. Our intent was to state that the C-17 could meet the Army's 
maximum payload requirements. (c) 

4. We have revised the statement addressing the affordability of 
buying 18 aircraft per year in full-rate production. (d) 

5. The PAUC is stated in current (then-year) dollars. We have 
labeled this cost accordingly. (e) 

6. We do not believe that this additional detail is necessary. 
( f) 

7. We have added "airfield" before LCN for clarification. (g) 

8. We disagree that our statements infer that the C-5 is 
underutilized or the C-17 would not be used on shorter airfields. 
( h) 
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9. We have deleted the word "only" from the statement. However, 
we have already stated that the original service life was 
30, 000 hours and provided an explanation about the severity of 
operations. (i) 

10. Our support for this statement is the MAC document "Airlift 
and U.S. National Security: The Case for the C-17," 1991, 
page 11, which states that "The Air Force had initiated a 
relatively affordable repair and replace program to extend the 
service life to 45, 000 hours. But even under this plan, the 
first C-14ls would be forced to retire in the mid-1990s." (j) 

11. We still believe that deferring PDM tasks (particularly, 
corrosion control tasks) and lengthening the PDM cycle will have 
an adverse affect on the service life of the C-141 fleet. (k) 

12. Our $2.4 billion (1990 dollars) estimate for 270 C-14l's was 
derived in conjunction with Warner-Robins officials, and we used 
their documents as a basis for our calculation. In April 1992, 
Lockheed estimated that a SLEP for 150 C-14l's would cost about 
$3 billion ( 1991 dollars) or about $20 million per aircraft. 
Even at a cost several times greater, we believe that a C-141 
SLEP is a potentially cost-effective means of maintaining airlift 
capabil~ty in conjunction with the C-17. (1) 

13. Clarification noted. (m) 

14. We have already stated in our report that a C-5 takes about 
150 feet to execute a 180-degree turn. Further, our analysis 
uses the same runway length and width criteria as does MAC in its 
document "The Case for the C-17, the Operator• s View," 
January 1986, and in its contingency planning document for the 
C-5. Also, because we anticipated objection to such an analysis, 
we closely coordinated the runway er i ter ia with MAC officials. 
Specifically, we discussed the use of a 90-foot versus a 150-foot 
wide runway. They concurred with the 90-foot width and said that 
it would conservatively represent the C-17's airfield advantage. 
(n) 
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