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Military Airlift: C-17 Aircraft Program

Summary

The C-17 Globemaster 111 is along-range cargo/transport aircraft operated by
theU.S. Air Forcesince 1993. Congressapproved development of theaircraft inthe
late 1970s, when it was recognized that the Air Force did not have enough airlift
capability. In 1981, the McDonnell Douglas C-17 emerged as winner of a
competition with Boeing and Lockheed to develop a next-generation aircraft to
replace C-130s and C-141s.

Full-scale development of the C-17 got underway in 1986, but technical
problems and funding shortfalls delayed the program, leading to slipped schedules
and increased costs. Despite those difficulties, the C-17 has retained broad
congressional support and enjoys strong Air Force and Army backing. Defense
officials view the C-17 as essential because of its ability to fly long distances with
large payloads yet still use smaller bases in remote areas.

The C-17 first flew in 1991, about a year later than originally scheduled.
Deliveries began in 1993, and initial operational capability (I0C) was declared in
June of that year. C-17s have been successfully employed in military operationsin
Bosnia, Kosovo, Afghanistan, Irag, and also in support of several humanitarian/
disaster relief operations.

Production problemsin the late 1980s rai sed questions about the possibility of
more cost-effective aternatives. In April 1990, Defense Secretary Cheney reduced
the projected buy from 210 to 120 planes. In late 1993, the Department of Defense
(DOD) gave the contractor two years to solve production problems or face
termination of the contract, with airlift shortfallsto befilled by modified commercial
transport planes or existing military airlifters.

By themid-1990s, the program’ sdifficultieshad beenlargely resol ved, although
some questioned the number of C-17sto be procured. 1n 1996 DOD approved plans
to order 80 more C-17s for atotal of 120 aircraft — increased in late 1998 to 134.
In June 2001, DOD announced its decision to acquire 137 C-17s, which would bring
the Air Force' smillion-ton-miles-per-day capability to 45.3. Through FY 2007, $59.4
billion has been provided for the C-17 program.

DOD planned to end C-17 production at 180 aircraft in FY 2007, but both
authorizersand appropriatorsvoiced concern over that plan. Appropriators provided
$2 billion in un-requested funding to purchase 10 additional C-17 aircraft and
directed DOD to fund the program in FY 2008.

The C-17 program is at the center of a number of airlift debates that confront
policymakers. These issues include, but may not be limited to airlift needs and
requirements, cost and budget, and industrial base issues.
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Military Airlift: C-17 Aircraft Program

Introduction

Background

The Air Force's C-17 Globemaster 111 is along-range cargo/transport aircraft
manufactured by Boeing (since its acquisition of McDonnell Douglas in 1997).
Powered by four turbofan engines made by Pratt & Whitney, the C-17 isexpected to
meet U.S. strategic (long-range) airlift requirements, complementing the tactical
(shorter-range) airlift capabilitiesof the C-130 Hercules cargo/transport planesbuilt
by Lockheed-Martin. The C-17 can carry some 169,000 Ibs of outsize or oversized
cargo (e.g., Abrams tanks and Apache helicopters) and can operate from smaller
runways than the larger C-5 Galaxy strategic airlifter.

The program had a difficult time winning the support of Congress in the late
1970s. Themain hurdle at the program’ soutset wasthat the Air Force had not clearly
demonstrated a need for additional strategic airlift capacity. Funding was finally
approved to begin development in FY1981. Just when the program was getting
under way, however, DOD decided in early 1982 that the airlift shortfall was too
urgent to await development of a new plane and that it would also be better to buy
some planesaready in production. Congress approved fundsin the FY 1983 budget
to purchase 50 additional C-5 cargo planes (made by Lockheed Martin) and 44 new
K C-10 Extender aerial refueling aircraft (then made by McDonnell Douglas) to make
up part of the airlift shortfall in the shortest time possible.* Since the Air Force
wanted to devel op the C-17 aswell asto buy additional C-5s, Congress directed the
service to develop a comprehensive description of its future acquisition plans. The
result was the Airlift Master Plan of September 1983, which compared several
alternativesfor modernizing theairlift fleet and concluded that the C-17 wasthe most
cost-effective.

Performance Considerations

The Air Force states that the performance characteristics of the C-17 are
significantly better than those of other cargo/transport aircraft. The C-17 canland on
shorter runways and is more maneuverable on the ground than the larger C-5 or
commercial transport planes, such asthe Boeing 747, which require much longer and
wider runways. That requirement limits the number of available bases, and the

' TheKC-10isalargeaircraft. In addition to 356,000 Ibs of fuel, it can carry up to 75 troops
and 170,000 Ibs of cargo. The KC-10 fleet represents approximately 12% of all of DOD’s
organicairlift capability. For moreinformation, see CRSReport RS20941, Air Force Aerial
Refueling, by Christopher Bolkcom.
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number of aircraft that can use a base at any one time (called “maximum on the
ground” or MOG by logisticians). Inexplaining the November 1995 decision to buy
another 80 C-17s, DOD officialscited asacritical featuretheir cal culationsthat eight
C-17scouldland and offload 3,852 tons per day in aspace where only three modified
747s could operate delivering 1,754 tons per day.

The C-17 is also expected to be more cost-effective than its competitors based
on projected life-cycle costs. The C-17's performance in the “reliability,
maintai nability, and availability evaluation” exercisesof July-August 1995 confirmed
its supporters’ expectations about operational capabilities with favorable cost
implications, in part because fewer people are needed to operate and maintain the
aircraft.

As part of the 1993 omnibus agreement between the Air Force and McDonnell
Douglas, DOD agreed to change certain contract specifications that were causing
design and cost problems. The most noteworthy of these changes included cruise
speed reduced from Mach 0.77 to Mach 0.74; maximum payload from 172,200 b to
169,000 Ib; and ferry range from 4,600 nm to 4,300 nm. Air Force General Ronald
Fogleman, then head of the U.S. Mobility Command, said these changes did not
affect critical operational requirements, explaining that a 3,200-mile mission with a
110,000-Ib payload had been established as a goal and that the C-17 would meet or
exceed this requirement.

Production and Schedule

The C-17 program has experienced a noteworthy amount of turbulence, and
planned purchases and inventories have been increased and decreased over time.

The FY 1985 budget included $129 million to begin full-scale development of
the C-17 — then to be produced in a 210-aircraft program. The Airlift Master Plan
had projected a requirement for 210 C-17s, with 180 in the active fleet and 30
additional aircraft for backup and spares and for testing and evaluation. The Air
Forcewould also retain 114 C-5s but would turn many of these over to the Air Force
Reserve and Air National Guard. By the mid-1980s the C-17 program appeared to
be on track, if somewhat behind schedule. Production difficulties later delayed the
program further, with slipped schedul esand rising devel opment costs. In April 1990,
Defense Secretary Dick Cheney reduced the program from 210 to 120 production C-
17s, reflecting revised estimates of airlift requirementsin view of the collapse of the
Soviet Union, as well as domestic budgetary restraints.

The Air Force agreed in December 1993 to buy another 12 C-17s during
FY 1994- FY 1995, but Defense Secretary Les Aspin stated that the contract would
end with the 40 aircraft then on order if McDonnell Douglas failed to resolve
production and cost problems during that two-year period. Inthat event, DOD would
buy a mix of C-17s and modified commercial transport planes, or C-5 military
transports to replace the aging C-141 Starlifter. By accepting the 1993 agreement,
McDonnell Douglasincurred aloss of nearly $1.5 billion on the devel opment phase
of the program. In addition, the company agreed to spend $456 million in process
improvementsand testing. DOD agreed to provide an additional $438 millionfor the
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program — $237 million to settle claimswith McDonnell Douglas and $201 million
for flight testing.

In November 1995, the Defense Department decided to continue procurement
of the C-17 for atotal program of 120 aircraft instead of meeting airlift requirements
with a mix of C-17s, modified Lockheed C-5s, and Boeing C-33s. The military
services argued that additional airlift capacity wascritical and that if C-17swere not
procured, other less capabl e cargo/transport aircraft would be needed to make up the
shortfall. Most Members of Congress recognized the need for additional airlift,
although some questioned the need to buy as many as 80 more C-17s.

In January 1996, the Defense Acquisition Board (DAB) approved plansto buy
80 C-17s (for atotal of 120 aircraft) over a seven-year period (FY 1997-FY 2003) in
a multiyear contract that would be less expensive than either single-year buys or
multiyear procurement over a longer period (with savings estimated at 5% of a
projected program cost of $18 billion). The Air Force argued that buying the C-17
in six or seven years would provide the planes sooner and more cost-effectively and
would avoid funding competition with other Air Force programs after 2003. Critics
argued that such along-term contract could entail financial penalties for reducing
annual buys, if budgetary constraints in future years were to force the Air Force to
choose between buying C-17s or other aircraft, such as F-22A Raptor.

On May 31, 1996, the Air Force and McDonnell Douglas (now owned by
Boeing) signed a $16.2-billion multi year procurement contract for 80 aircraft to be
produced over sevenyears. Thefirst of these 80 aircraft wasdelivered on August 10,
1998, bringing total deliveriesto 41 aircraft. In late 1998, 14 more aircraft were
added to planned buy, bringing the planned total to 134 C-17s. By late 2002, the Air
Force had taken delivery of 100 C-17s.

In early 2002, Air Force officials said that even more C-17s are needed. Chief
of the U.S. Transportation Command, Gen. John Handy, said that he wanted 222 C-
17s to meet the nation’s airlift needs.? Gen. Handy's advocacy represented an
increase of at least 42 aircraft from the desires of his predecessor. Former head of the
U.S. Transportation Command, Gen. Charles “Tony” Robertson testified in April
2001 that he needed 170 to 180 of the aircraft to meet requirements outlined in
DOD’ sMobility Requirements Study 2005 (MRS-05).2 In August 2002, Boeingwas
awarded a$9.7 billion contract to produce an additional 60 C-17s, whichwould bring
DOD’stotal inventory to 180. This contract was expected to keep the Long Beach,
CA production line open until 2008.* Final assembly at the Long Beach plant would

2 Harry Levins, “Transportation Command' s Chief Emphasizes the Need for More C-17
Cargo Planes,” &. Louis Post-Dispatch, February 2, 2002, p. 9.

®Marc Selinger, “DoD NeedsMore C-17sto Eliminate Airlift Shortfall, AMC Commander
Says,” Aerospace Daily, April 27, 2001.

* Peter Pag, “Boeing Lands $9.7 Billion C-17 Contract,” Los Angeles Times, August 16,
2002.
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have begun on the last aircraft, in June 2007 and be completed in April 2008,° but
appropriations conferees provided an unrequested $2 billion in FY 2007 to purchase
an additional 10 C-17 aircraft.

Basing

Active duty C-17s are based at Charleston AFB, SC (437th Airlift Wing),
Hickam AFB, HI (15th Airlift Wing), McChord AFB, WA (62nd Airlift Wing),
McGuire AFB, NJ (305th Air Mobility Wing), and Travis AFB, CA (60th Air
Mobility Wing, CA). All have Air Force Reserve or Air National Guard associate
unitsthat share aircraft with their active duty host wing. Additional active associate
relationships are planned at Dover AFB, DE (436th Airlift Wing) and Elemendorf
AFB, AK (3rd Wing). Dover AFB received itsfirst of twelve C-17sin May 2007
and Elemendorf is scheduled to receive eight C-17sin 2007. The Air Force Reserve
operates eight C-17s at March Air Reserve Base, CA (452 Air Mobility Wing) and
the Air National Guard operates eight at Jackson International Airport, MS (172nd
Airlift Wing). Recent additions to C-17 procurement will be used to increase the
backup aircraftinventory fromnineto sixteenaircraft. Additional C-17 procurement
and potential basing remains controversial for some Members of Congress.

C-17 in Recent Operations

The C-17 has been used in a number of military operations, including Joint
Endeavor (Bosnia) Allied Force (Kosovo), Northern/Southern Watch (Irag), Atlas
Response (M ozambique and South Africa), Enduring Freedom (Afghanistan) Iraqgi
Freedom (Iraq). Also, the C-17 has been used to support peacekeeping operations,
such as delivering cargo to peacekeepersin Darwin, Australia who were preparing
to quell the ethnic fighting in East Timor, Indonesia. (1999). C-17s have also been
used to support humanitarian and relief efforts. In 1999, for example, C-17sfromthe
437th Airlift Wing delivered cargo to victims of Hurricane Mitch in Honduras and
Nicaraguaand, in 2001, they carried federal relief workersand 30,000 |bsof supplies
to flood-soaked Houston, Texas.’

The C-17 wasfirst systematically employed in amajor contingency beginning
in December 1995, when U.S. and allied nations deployed peacekeeping forces to
Bosnia in support of Operation Joint Endeavor. In the first three months of
operations, Air Forcemobility forcesflew 3,827 missions, carried over 18,539 troops
and delivered more than 45,000 short tons of cargo. The C-17 — used to satisfy the
Army’s need for high-capacity, short distance air transport to move peacekeepers,
equipment and outsize cargo from Central Europe to the Bosnia area of operations
— flew dlightly more than 26 percent of the missions but delivered over 44 percent

® Final assembly of the Globemaster takes approximately 10 months. M eeting between CRS
and USAF Directorate of Global Reach (SAF/AQQ). April 19, 2006. Rosslyn, VA.

¢ Harold Kennedy, “Charleston’s C-17s Flying Wherever There's a Runway,” National
Defense, December 2000; “C-17 Hauls Supplied to Houston,” Charleston (SC) Post and
Courier, June 13, 2001.
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of the cargo.” Globemaster crews reportedly offloaded cargos of some 165,000 1bin
less than 15 minutes.® GAO assessment of the C-17's performance during Joint
Endeavor (GAO/NSIAD-97-50) found good news to report. The C-17's mission
capabl e rate was reported to be 86.2 percent, 5 percent higher than the required 81.2
percent. On the other hand, the GAO wrote that the C-17 was not required to perform
many tasks which it had previous trouble doing, or could not do during operational
testing. Thesetasksincluded landing at small austereairfields on short, wet runways,
performing strategic airdrops of both troops and equipment, and providing
aeromedical evacuation capability.

The C-17's ability to operate from austere airfields in Albaniaand Macedonia
was further demonstrated during the Operation Allied Force in March-June 1999,
when C-17s achieved a 96-percent mission-capable rate. In their joint testimony
before the Senate Armed Services Committee, Secretary of Defense William Cohen
and Chairman of the Joint Chiefs of Staff General Henry Shelton extolled the C-17's
contributions to the K osovo conflict. They said that “...the C-17 was the workhouse
of the airlift force, providing for the rapid deployment of critical warfighting and
humanitarian materiel.” Furthermore, they testified that

Throughout Operation Allied Force, U.S. forces had to overcome many
limitations in transportation infrastructure. Poor airport surface conditions in
Tirana, Albania, for example, slowed aircraft turnaround times, limited
throughput, and slowed the onward movement of forces and humanitarian
supplies. Our transportation and other logistic assets proved to be flexible,
effective, and efficient in responding to these limitations. In particular, the C-17
made the concept of direct delivery — the strategic air movement of cargo from
an aerial port of embarkation to an airfield as close as practicable to the final
destination, areality.’

Air Forceofficials said that the C-17s high payl oad capacity, ability toland on short,
austereairfields, and its ground maneuverability were the keysto successduring this
operation.

Almost al of the Air Force' sinventory of 50 C-17swereinvolvedinthe Balkan
operation and the Globemaster flew half of the strategic airlift missions required by
the operation.”*® The U.S. Air Force reports that C-17s from Charleston AFB, SC,

" U.S. Army Office of Public Affairs, Task Force Eagle SFOR X Sabilization Force,
[http://www.global security.org/military/ops/joint_endeavor.htm];
[http://www.tfeagle.army.mil/default2.asp]

8 U.S. General Accounting Office, C-17 Globemaster — Support of Operation Joint
Endeavor, GAO/NSIAD-97-50, February 1997.

® Joint Statement of Secretary of Defense William S. Cohen and Chairman of the Joint
Chiefs of Staff General Henry H. Shelton, in U.S. Congress, Senate Committee on Armed
Services, Kosovo After-Action Review, hearing, 106™ Cong., 1 sess., October 14, 1999, pp.
11-12, (Washington: GPO, 1999).

10 U.S. Department of Defense, Report to Congress, Kosovo/Operation Allied Force After-
(continued...)
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had flown 1,092 missions into the theater as of June 29, 1999, with a departure
reliability rate of 96 percent. C-17 was also used extensively for intra-theater
operations. Twelve C-17s flew 430 intra-theater airlift missions.™*

The Air Force has consistently praised the C-17's performance in support of
Operation Enduring Freedom, the war against terrorism in Afghanistan. Nearly 170
C-5 and C-17 cargo planes have been dispatched to create an “air bridge’ to this
distant, landlocked theater of operations.*> C-5 aircraft bring cargo and troops from
the United States to staging bases in Europe and the C-17s fly directly to forward
operating bases in Afghanistan. C-17s fly from Ramstein Air Base in Germany to
Afghanistan, approximately 26 hours each way and 10,000 milesround trip.®* C-17s
have also flown missionsfrom U.S. bases directly to forward operating locationsin
Afghanistan.

While distance is clearly a challenge, overflight, and infrastructure challenges
appear to be even more burdensome. Most of the Afghan airfieldsfromwhich C-17s
operate are short (~3,500 feet), and strewn with debris and potholes. Some airfields
are nothing more than packed dirt. C-5s cannot operate from these primitive
airfields.> For security reasons, C-17s offload cargo as quickly as possible (usually
with enginesrunning), make unschedul ed landings, and fly seemingly erratic routes.'

In addition to moving personnel and war materiel, C-17s conducted numerous
food drops early in the campaign. Beginning on October 7, 2001, the first day of the
war, the Air Force began flying two to four food-drop flights per day. From an
altitude of 25,000 feet, each C-17 unloaded about 17,000 humanitarian daily rations
over Afghanistan.”’

Air mobility operations, as expected, played a significant role in the Irag war.
Reports suggest that airlift operations were largely satisfactory, and that the C-17
airlift aircraft performed well. Air mobility missions accounted for 16,740, or 40%,

10(,...continued)
Action Report, January 31, 2000, p. 40.

1 Anthony Cordesman, “The Lessons and Non-L essons of the Air and Missile Campaign
in Kosovo,” Center for Strategic and International Studies, March 5, 2000.

12 Eric Schmitt, “Busy SkiesOver AsiaControlledfromU.S.,” New York Times. October 14,
2001.

¥ David Castellon, “C-17s Get Roar of Approval For Role In Afghanistan,” Air Force
Times, May 27, 2002, p. 34.

14 Tony Capaccio, “Boeing $9.6 BIn Deal for More C-17s To U.S. Said Due Next Month,”
Bloomberg.com., April 26, 2002.

1> Seena Simon, “ Air Force Makes Play for More C-17s,” Air Force Times, March 18, 2002,
p. 26.

18 t. Col. Douglas Lefforge, “C-17 Is Vital to War on Terror,” Air Force News Archive,
February 5, 2002.

M Richard Newman, “ Tankersand Liftersfor aDistant War,” Air Force Magazine, January
2002.
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of the 41,404 sorties (excluding sorties by special operations forces and Army
helicopters, and“ coalition sovereignty flights’) inthewar.® TheU.S. Transportation
Command reported that by April 10, 2003, it had flown 16,213 air mobility missions
for the war, exceeding the total number of such missions flown in the 1991 Persian
Gulf war.*

Therequirement for U.S. strikeaircraft tofly around rather than through Turkish
airspaceincreased aerial refueling requirementsbecausethoseaircraft now hadtofly
longer missions. Turkey's decision not to allow the U.S. Army’'s 4th Infantry
Division to attack northern Irag from basesin Turkey increased airlift requirements
because establishing a U.S. ground presence in northern Iraq then had to be done
primarily by air. Fifteen C-17 aircraft executed one of thelargest air assaultsin recent
memory, airdropping 1,100 paratroopers from the Army’s 173 Airborne Brigade.
To buttress thisforce, U.S. airlift aircraft transported an additional million pounds
of equipment, several M-1 Abrams tanks, and another 1,000 soldiers.

Issues

The C-17 program is at the center of a number of military airlift issues that
confront policymakers. These issues include, but may not be limited to trade-offs
with C-5 modernization, cost, budget, risk, and industrial base issues.

Potential Tradeoffs with C-5 Modernization

Atissueinthisyear’sbudget ishow many C-17sto purchase and how many C-
5Asto modernize. Asit did last year, the Air Force is proposing not to procure any
C-17sin FY 2008; although two C-17sare on the Air Force’' sUnfunded Priority List
(UPL). Boeing representatives say that depending on their success in negotiating
near-term international sales of the C-17, it will require funding for between 14 and
18 Globemastersin FY 2008 or the production linewill begin to shut downin January
or February 2008 toward acomplete shutdown in mid-2009.° The Air Force’ s stated
plan is to modernize both C-5A and C-5B fleets with the Avionics Modernization
Program (AMP), and Reliability Enhancement and Re-Engining Program (RERP).
There has been specul ation that as budgetsbecometighter, the Air Force may opt not
to RERPthe C-5A fleet. Recent pressreports about RERP cost increases have added
to this speculation.?

18_t. Gen. T. Michael Moseley, USAF Commander, Operation |RAQI FREEDOM —Bythe
Numbers, USCENTAF, Assessment and Analysis Division, Unclassified, April 30, 2003,
pp. 7-8.

1% Chuck Roberts, “C-130 Crews Keep The Supplies Coming,” Air Force News, April 16,
2003.

2 Telephone conversation between CRS and Boeing officials. February 26, 2007. “Boeing
AnnouncesC-17 Line May End in mid-2009; Stops Procurement of Long-lead Parts.” News
Release. Boeing Integrated Defense Systems. March 2, 2007.

% See, for example, Carlo Munoz. “ Air Force Mulling Future of Dueling C-5 Modernization
(continued...)
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Some arguethat C-17 procurement should beincreased at the C-5A sexpense
because of the growing need to engage terrorists and insurgents in theaters with
limited aviation infrastructure. The Cold War paradigm of using strategic cargo
aircraft to move large amounts of materiel to forward U.S. bases, then moving it a
second timeto thetheater of operationson smaller airlift aircraftisnot efficient, they
argue. The C-17 can do the job of both the C-5 (strategic airlift) and the C-130
Hercules (intra-theater airlift) and move war materiel directly from the United States
into combat, if need be. Asamore modern aircraft, the C-17 also potentially offers
more opportunity for upgrades and modifications than the C-5.

On the other hand, the C-5's unique capabilities argue for its continuation,
potentially at the expense of additional C-17s. In a period where DOD’s force
posture is moving from forward basing to expeditionary, it may be unwise to
prematurely retire aircraft in today’ sinventory. Although the C-5 is not as modern
asthe C-17, the Air Force' s Fleet Viability Board found that the C-5A fleet — with
appropriate investments — has at least 25 years of life remaining.?? Thus, today’s
investments could potentially be recouped for decades. Current estimatesof the per-
aircraft cost of AMP and RERP are expected to be approximately one-third that of
anew C-17, and the C-5 will carry twice the C-17's payload. The C-5 also has
superior load/off load capabilities. The upgraded aircraft (called the C-5M), isalso
expected to have greatly improved mission capablerates.” It may be noteworthy that
during Operations Enduring Freedom and Iragi Freedom, DOD |eased Russian An-
124 aircraft to carry outsize and oversize cargo because not enough C-5 aircraft were
available.

TheAn-124 Condor isastrategiclift aircraft larger than, but comparableto, the
C-5. As Figure 1 below illustrates, the Air Force has spent $170 million since
FY 2002 for An-124 missions. It also appears that the number of An-124 missionsis
accelerating. FY 2007 figures already are on par with FY 2005 figures, and the fiscal
year isnot yet half over. While the C-5 may not be as modern asthe C-17, or ableto
operate from as many runways, the fact that DOD has to outsource missions to
Russian aircraft indicates that the C-5 still offers important capabilities that other
U.S. aircraft may not be able to satisfy.

21 (_..continued)
Programs.” Inside the Air Force. December 16, 2006. Amy Butler. “ C-5 Reengining Cost
Could Alter Program Course.” Aviation Week & Space Technology. February 19, 2007.

2 Tech. Sgt. David A. Jablonski. “Air Force Fleet Viability Board releases C-5A
Assessment,” Air Force Print News, July 15, 2004. Amy Butler, “WithaLittleHelp— And
Cash — C-5As Can Fly For 25 More Y ears, Panel Says,” Defense Daily, July 19, 2004.

% David Hughes, “C5 Avionic and Engine Upgrades Rolling,” Aviation Week & Space
Technology, October 25, 2004. C-5 Galaxy Moder nization, FY 2006 Point Paper, L ockheed
Martin Corp, July 2005.
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Figure 1. Number and Cost of An-124 Missions Contracted by Air
Mobility Command
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TOTAL: 434 missions. $168,434,265.00

Source: USAF Air Mobility Command. International Airlift Procurement Branch. Feb. 23, 2007.

Costs

Although the metrics needed to objectively evaluate the number of C-17sor C-
5s required are not clear, it is clear that C-17 procurement and C-5 modernization
aredirectly competing for the same budget authority. Inrecent months, for example,
senior Air Force officials have proposed purchasing 30 additional C-17sinstead of
modernizing 30 C-5As. It isargued that the life-cycle cost of these 30 additional C-
17swould be offset by the life cycle cost savings accrued by not re-engining the C-
5A fleet. Table 1 outlines some of the relevant cost and procurement information.

Table 1. C-5 Modernization vs. C-17 Procurement

M odernize C-5 Fleet Buy More C-17s
Average Procurement Unit Cost? $97 Million® $280 Million
Est. Flying Hour Cost® $23,075¢ $11,330
Production Rate ~12 aircraft/ year ~15 aircraft/year
Aircraft Life Remaining 26,000 hours 30,000 hours

a. Selected Acquisition Report (SAR) Department of Defense OUSD(AT&L). Defense Acquisition
Management Information Retrieval (DAMIR). C-17A, C-5AMP, C-5RERP.

b. These costs have and will likely fluctuate over time. The procurement cost of future C-17s will
likely be lower than the average, as learning increases and fixed costs are amortized over a
longer production run.

c. Aircraft Reimbursement Rates (per Flying Hour) FY 2007. Air Force Cost Analysis Agency, Cost
Factors Branch. Table A15-1.

d. Aircraft Reimbursable Rates (per Flying Hour) reflect amortization of modernization programs,
but not procurement costs. Because the C-5 AMP and RERP modernization programs are in
their early phases, these costs strongly affect the hourly cost to operate the C-5. The C-17 isnot
implementing a modernization plans on the scale of AMP and RERP.
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The Air Force decision to modernize al of its C-5 aircraft was informed by a
March 2000 study by the Institute for Defense Analyses (IDA) on the cost and
reliability implicationsof various C-17 and C-5 procurement options. The IDA study
noted that earlier studiesindicated that

Upgrading the C-5 may be cost-effective if the C-5isto be retained in the fleet
long enough, thelarger question of whether money spent for improving strategic
airlift should be directed toward C-5 improvements or toward some other
improvements, such as adding more C-17s, or even some of both, is an issue.?*

ThelDA study examined ninedifferent alternativesto modernizing the C-5 and
C-17 fleets. It measured cost effectivenessin terms of the estimated life-cycle cost
(LCC) for each aternative, and found that “...the least costly option is Alternative
6, afull upgradeto the C-5 fleet with no additional C-17s,” and that “...the $5 billion
required for the upgradesin Alt 6 morethan paysfor itself in reduced operating costs
over the 40-year period examined.”? Thefindings of the IDA study are summarized
in Table 2 below.

Table 2. Life-Cycle Cost (LCC) Estimates of Potential
Alternatives to Modernizing the Strategic Airlift Fleet

LCC LCC LCC
Alter- | MTM/ C-5A C-5B #+ Con- Dis- Then-
native D upgrade | upgrade | C-17 counted | year
stant $B
$B $B
1 24.9 - - 0 60.5 329 98.5
2 27.1 - - 20 724 40.8 | 1155
3 30.1 - - 45 87.3 504 | 137.0
4 27.8 - Full 20 70.2 404 | 1106
5 30.7 - Full 45 85.1 50.0 | 132.1
6 27.2 Full Full 0 56.7 325 89.5
7 32.3 Full Full 45 83.5 50.0 [ 127.9
8 21.7 - Full 75 80.2 49.0 | 1209
9 27.9 - - 132 88.3 554 | 129.3

Source: Analysis of Alternatives for Out- and Over-Sze Strategic Airlift: Reliability and Cost
Analyses. Institute for Defense Analyses. IDA Paper P-3500. March 2000. Tables 2 and 3 combined
by CRS.

Note: All cost estimates expressed in $FY 2000. Constant dollars allow comparisons over different
time periods without inflation. Discounted dollars are adjusted to account for the year in which funds
are expended. OMB discount factor of 2.9% per year used. Then-year dollars represent the estimated
actua outlay of funds through 2040, including inflation.

2 Analysis of Alternatives for Out- and Over-Sze Strategic Airlift: Reliability and Cost
Analyses. Ingtitute for Defense Analyses. IDA Paper P-3500. March 2000. p. 2.

2 |pid. p. 11.
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IDA found that the LCC for are-engined C-5 fleet islower than one without re-
engining and that the less costly re-engined C-5 fleet also has a higher MTM/D
capacity. Air Force officialshaverecently argued for early retirement of some C-5As
and perhaps C-5Bs. IDA’s findings argue to many to maintain more C-5s in the
inventory and to procure fewer new C-17s.

Air Force officials have recently reported that they anticipate significant C-5
RERP cost growth. These reports appear to be somewhat at odds with official cost
reports from the DOD Comptroller. The December 2006 Select Acquisition Report
(SAR) for the C-5 RERP showed average procurement unit cost growth of 2.9% over
the current acquisition program baseline (APB) and 16% over theorigina APB. This
rate of cost growth is significantly lower than 15% and 30% cost growth,
respectively, that isrequired to trigger aNunn-McCurdy breech notification. Further,
many of thefactorsthat contributed to RERP cost growth reported in the SAR appear
to be one-time management problems that would not affect future program costs.”

Projections of future cost growth are driven in large part by an Air Force
decision to slow down RERP production and to extend it by two years. Because of
slower production rates, the Air Force estimates— according to Lockheed Martin—
that RERP propulsion system costs would increase, from $6.1 million per engineto
$6.9 million. The Air Force and Lockheed Martin also disagree on the number of
man-hours of touch-labor for each C-5 (i.e. 95,000 hoursvs. 100,000 hours) and the
slope of the “labor learning curve” (i.e. 85% vs. 89%). Lockheed Martin arguesthat
if its cost estimates are proven correct that the RERP program will grow at rates
below the Nunn-McCurdy threshold notification requirement.

It appears that Air Force officials who forecast significant C-5 RERP cost
growth areobliged to reconciletheir estimateswith therel atively modest cost growth
reflected in the SAR, and address Lockheed Martin’s arguments. Further, once the
cost growthforecastsarereconciled with official cost growth reports, it would appear
desirable for Air Force officials to explain how this growth would effect the IDA
findings. Specifically, isthe estimated cost of C-5 RERP sufficient to make C-5 fleet
LCC more costly than aternative fleets with fewer C-5s and more C-17s?

Budget

Some suggest that retiring some number of C-5 aircraft early could make funds
availableto purchase additional C-17s. However, thesefundsdo not “lineup.” C-5A
RERP money is found in budget projections beginning in 2014 and the C-17
procurement is an FY 2008 issue. Therefore, if more C-17s are to be purchased in
FY 2008, Congress and DOD would appear to need to either find room in the Air
Force's “base budget,” or Congress would need to add funds to DOD’s FY 2008
Global War on Terror (GWOT)funding request. Some in the Air Force argue that

% For example, on p. 4, the SAR notes that in addition to funding and engineering
challenges, the RERP program was significantly delayed by Berry Amendment and
Commercial Commodity determinations.

2 \White Paper on C-5 Reliability Enhancement and Re-Engining Program (RERP) Costs.
Lockheed Martin Corp. Undated. E-mailed to CRS on April 27, 2007.
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because of noteworthy pressures elsewhere in the Air Force budget, the 30/30
proposal is only executable as an add to the FY 2008 GWOT request.®

Asdepicted in Figure 2 below, defense appropriations exempted from budget
caps (including “bridge funds” for overseas operations provided as separate titlesin
the regular defense appropriations bills) have grown considerably in recent yearsin
both absolute terms and as a proportion of overall defense spending. According to
some experts this growth

reflects a progressive expansion of the kinds of equipment and operational
support that both the Defense Department and Congress have agreed to consider
as sufficiently urgent to warrant inclusion in emergency funding measures, even
though the funding may not meet definitions either of the narrowly defined
incremental costs of military operations, or of what constitutes an emergency by
congressional standards.”

Decisionsto add fundsto DOD’s FY 2008 GWOT request for C-17s are likely
to beinfluenced by awider debate on whether some of the large increase in weapons
procurement requested in the FY 2007 supplemental goes beyond the expanded
definition of war-rel ated requirements that Congress has cometo accept. Those who
are opposed to expanded use of emergency supplementals may argue that adding
fundsto the FY 2008 GWOT request isinappropriate because the rationalefor doing
soisnot related to theimmediate conflict. Instead, theargumentsproffered by the Air
Force pertain to long-term savings. Those in favor of expanded use of supplemental
appropriations may point to congressional action ontheFY 2007 supplemental, where
Congress provided over $1 billion more than requested for DOD procurement.

% CRS interview with SAF/FML April 27, 2007.

2 CRS Report for Congress RL 33900, FY2007 Supplemental Appropriations for Defense,
Foreign Affairs, and Other Purposes, by Stephen Daggett, Amy Belasco, Pat Towell, Susan
B. Epstein, Connie Veillette, Curt Tarnoff, Rhoda Margesson, and Bart Elias.
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Figure 2. DOD Base Budget and GWOT
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Capabilities

Some argue that C-17 procurement should be increased at the C-5A’ s expense
because of the growing need to engage terrorists and insurgents in theaters with
limited aviation infrastructure. The Cold War model of using strategic cargo aircraft
to move large amounts of materiel to forward U.S. bases, then moving it a second
timeto thetheater of operationson smaller airlift aircraft is not considered efficient.
The C-17 can do the job of both the C-5 (strategic airlift) and the C-130 Hercules
(intra-theater airlift) and move war materiel directly from the United States into
combat, if need be. Asamore modern aircraft, the C-17 also potentially offersmore
opportunity for upgrades and modifications than the C-5.

On the other hand, the C-5’ sunique capabilities may argue for its continuation,
potentially at the expense of additional C-17s. In a period where DOD’s force
posture is moving from forward basing to expeditionary, it may be unwise to
prematurely retire aircraft in today’ sinventory. Although the C-5 is not as modern
asthe C-17, the Air Force' s Fleet Viability Board found that the C-5A fleet — with
appropriate investments — has at least 25 years of life remaining.*® Thus, today’s
investments could potentially be recouped for decades. Current estimates of the per-
aircraft cost of the Avionics Modernization Program (AMP) and the Reliability
Enhancement and Re Engining Program (RERP) are expected to be approximately
one-third that of anew C-17, and the C-5 will carry nearly twice the C-17’ s payl oad.
Figure 3 provides a comparison of airlift capabilities.

% Tech. Sgt. David A. Jablonski. “Air Force Fleet Viability Board releases C-5A
Assessment,” Air Force Print News, July 15, 2004. Amy Butler, “WithaLittleHelp— And
Cash — C-5As Can Fly For 25 More Y ears, Panel Says,” Defense Daily, July 19, 2004.
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Figure 3. Comparison of C-5 and C-17 Capabilities
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Source: FY06 Congressional Overview (C-5, C-130J). “C-5 Operations During Iragi Freedom.”
Lockheed Martin Aeronautics Company. p.18.

The potential cost and budgeting considerations of the Air Force's “30/30
proposal” havebeen discussed. Replacing 30 C-5aircraft with 30 C-17salso presents
airlift capability issues. Airlift capability can be measured in different ways, but it
appears clear that on a one-for-one basis, the C-5 can carry more outsi ze cargo and
more cargo pallets than the C-17. In many cases each C-5 can carry twice as much
of agiven piece of outsize cargo asthe C-17.%

The C-5'sadvantage in size is offset, to a degree, by lower availability. Thus,
Figure 3 above does not compare accurately the two aircrafts capabilities over
multiplesorties. Table 3 below illustratesthe effect the C-17’ shigher avail ability has
on respective capabilities, and provides a ssimplified comparison of the capabilities
of 30 C-5sand 30 C-17s.

3 Qutsize cargoisdefined by DOD as cargo that exceedsthe dimensions of oversized cargo
and requires the use of a C-5 or C-17 aircraft or surface transportation: A single item that
exceeds 1,000 inches long by 117 inches wide by 105 inches high in any one dimension.
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Table 3. C-5and C-17 Capabilities over 30 Sorties Considering
Desired Mission Capable Rates (MCR)

C-5M (75% MCR) C-17 (85% MCR)
M1A1 Abrams 45 25
M2/M3 Bradley 90 51
AH-64 Apache 135 76
Patriot Missile Launcher 45 25
HMMWYV TOW 315 255
Pallets 810 459
Max Payload 5,872,500 Ib 4,204,950 Ib

Source: CRS. Figures extrapolated from data found in Figure 2.

For many, potential cost and capability concerns intersect when reductions to
the size of the C-5 fleet are discussed. The Air Force' s program of record maintains
afleet of over 100 C-5Ms through the 2040s. If the C-5As are not modernized,
sooner or later the Air Force will be left with afleet of approximately 50 C-5Ms.

A fleet size of 50 aircraft could create LD/HD (low density / high demand)
challenges addressed briefly in this testimony in the context of the KC-X program.
Both the 1997 and 2001 Quadrennial Defense Reviews identified the challenges of
operating and maintaining small aircraft fleetsthat are heavily used in peacetime and
in war. Both studies recommended changes to asset management that would reduce
the prevalence of LD/HD aircraft fleets, and Air Forceleaders have taken steps, such
as implementing the Expeditionary Aerospace Force (EAF) construct, in part to
mitigate the LD/HD problem.

As mentioned above, the C-5 can carry some cargo too big for the C-17, and
approximately twice as much cargo generally asthe C-17. These capabilities suggest
that operational demand for C-5s could remain high, even asthefleet size decreases.
Air Force leaders may wish to explain how, all other things being equal, operating
arelatively small C-5fleet will or will not create LD/HD challengesthey are actively
trying to resolve in other parts of the aerospace force.

“Bad Actors”

Asstated earlier, the Air Force' s program of record isto RERPand AMPal C-
5Asin the TAI (Total Aircraft Inventory). However, the Air Force has aso taken
action to reduce thisinventory, such asretiring 14 aircraft in 2004. P.L. 108-136,
Sec. 132 prohibits retiring any C-5A aircraft until the effectiveness of the C-5A
AMP and RERP efforts have been determined through testing and evaluation and
reported to Congress.
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During deliberations on the FY 2008 budget request, Air Force leaders have
frequently requested permission to retire some number of C-5A aircraft independent
of thetest resultson C-5A RERP and AMP. To support their request for permission
to retire C-5As, Secretary Wynne and Gen. Mosel ey have testified that some subset
of the C-5A fleet is composed of “bad actors,” aircraft that are “hard broke” and are
prime candidates for early retirement.

GEN. MOSELEY : In aperfect world, we would like to be able to manage that
inventory and divest ourselves of the bad-acting tail numbers, and some of them
are bad actors; they're broke. A lot of the C-5As have low flight hours on them
because they're broke and you can't fly them.... If | could line up the best B
model or the best A model at the head of aline, a 59-two and 49, and go to the
back end of the line and begin to kill off the bad actors and replace them with
something new, | would bevery happy. That doesn’t mean all of them; it doesn’t
mean that we class or block-retire airplanes, it just means let us get at the tail
numbers that are bad actors.®

SEC. WY NNE: There' ssomethat arereally bad actors. And | think if you gave
ustheright to manage thefleet, you would find that we would manageit in away
that would actually retain the best mission profiles....

SEC. WYNNE: | cantell you, sir, that right now some worry about the entirety
of the C-5fleet. There aretwo thingswe should know about this. First isthat we
don’'t — wewant to line up worst to best, and we think there are between 20, 25
and 30 of bad actors that we would like to retire.3*

Some in Congress have appeared supportive of Secretary Wynne's and Gen.
Moseley’ s* bad actor” testimony, and have requested that the Air Force providealist
of these “hard broke” aircraft, presumably to make a judgement on whether these
aircraft shouldindeed beretired early.® Othersin Congresshave responded to the Air
Force's “bad actor” statements negatively, expressing concern Congress has not
received “factual data’ on the health and performance of the C-5A fleet. These
members oppose the retirement of any C-5As prior to testing and operationa
evaluation of fully modernized C-5A aircraft.®

%2 Hearing of the House Armed Services Committee on Fiscal Y ear 2008 National Defense
Budget Request From the Department of the Air Force. February 28, 2007. 2118 Rayburn
House Office Building. Congressional Transcript. Federal News Service, Inc.

* |bid.

% Hearing on the Senate Armed Services Committee on Air Force Authorization Request
for Fiscal Y ear 2008 and the Future Y ears Defense Program. March 20, 2007. 325 Russell
Senate Office Building. Congressional Transcript. Federal News Service, Inc.

% Seefor example dial ogue between Reps. Marshall and Saxton and L tGen. Carol “Howie”
Chandler. Hearing of the Air and Land Forces Subcommittee of the House Armed Services
Committee on Air Force and Army Airlift and Aerial Refueling Fixed-Wing Aircraft
Programs. March 7, 2007. 2118 Rayburn House Office Building. Congressional Transcript.
Federal News Service, Inc.

% Seefor example, “ Biden and K ennedy Continue Push to Keep C-5 ViablePart of Nation’s
Strategic Airlift.” Press Release. March 26, 2007. [http://biden.senate.gov/newsroom]
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To date, it does not appear that the Air Force has provided alist of “bad actor”
C-5As to Congress. There may be several reasons why this list has not yet been
provided. Perhaps the most prominent reason is that comparing the reliability,
performance, and health of a large sample of aircraft is difficult. Despite a number
of recognized measures, or “yard sticks’ for measuring these attributes, picking a
subset of C-5 aircraft that are the poorest performers is a subjective exercise
inherently vulnerable to criticism and second-guessing.

Anexamination of C-5reliability and maintainability statisticsfor the past three
fiscal years does not identify any obvious subset of the C-5 fleet that stands out as
notably “bad actors.” Reliability and availability measures studied included the
amount of time spent in depot or otherwise unavailable due to maintenance, mission
capablerate, and mission departurereliability. (Graphical representation of dataand
analysis can be found in Appendix 2.)

Some arguethat all of the C-5A s could be considered bad actors. However, the
Air ForceFleet Viability Board , the Defense Science Board, theInstitutefor Defense
Analyses have all endorsed the viability of the C-5A fleet. Further, C-5A
performance and reliability isnot uniformly inferior to C-5B performance. Over the
past threeyears, for example, the C-5A fleet has averaged ahigher mission departure
reliability rate (83.1%) than the C-5B fleet (81.3%).

Currently, two C-5A aircraft arerestricted from flight, and 12 are restricted in
their flight load or flight profile due to a variety of maintenance or repair issues.
Some suggest that these 14 aircraft are appropriate candidates for early retirement.
Counterarguments to retiring these aircraft include, first, that it is estimated to cost
only $26.7 million to repair all 14 aircraft, and second, that eight of the 14 restricted
aircraft requireroutinemodificationsto addresshuman-error damageincurred during
routine maintenance. These problems are minor, it is argued, are easily addressed,
and do not warrant early retirement. While this counterargument appears sound, it
also speaks to the value of conducting robust analysis of an aircraft’s maintenance
and performance history and projected future costs and challenges. A single-point
snapshot of an aircraft’ s condition can be an incompl ete and misleading description
of itshealth, and, in and of itself, apoor foundation for making retirement decisions.

Risk

Debate over the number of C-5s to modernize and the number, if any, of
additional C-17s to procure frequently touches upon the concept of risk. For
example, when DOD officials defended the FY 2006 budget decision to end C-17
procurement, they argued that keeping the C-17 production line open “would be a
smart thing to do” from apure risk perspective, but “the cost would be prohibitive”
given the other airlift procurement programs that the Air Force plans.* In a 2005
study on mobility, the Defense Science Board (DSB) also considered risk an issueto
consider in determining the total number of C-17sto purchase.

$"Michael Sirak. Senior DOD OfficiasDefend Decision To Halt C-17 Production At 180.”
Defense Daily. February 10, 2006.
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Thetask force understandsthat each year of additional (C-17) productionbeyond
2008 would represent an additional $2.4 billion acquisition and $2-3 billion life
cycle cost commitment, which the department must weigh against other war-
fighting capabilitiesit could not acquire. However, in view of the prominence of
organic strategic airlift in enabling rapid response to crises, the task force
believesit is prudent to keep options open for the acquisition of additional C-
17s3®

A key question during thislegidlative cycleis, how much risk does DOD incur
by alowing the C-17 line to close? Conversaly, how much additional security is
purchased by keeping the C-17 line open? Perception of risk isinherently subjective,
but afew observations may help policy makers make an informed assessment. First,
when planning for the C-17 line' s end, the Air Force budgeted $650 million to be
spent shutting down the line in a manner that would facilitate its restoration if
necessary. The advantage of thisstrategy isthat the government paysaone-time sum
to hedgeitsbets. A disadvantage of “smart shutdown” isthat more money will likely
be required to re-start the line, if necessary, and doing so will take time. Purchasing
aircraft predominantly in order to keep thelineaivewill safeguard rapid production
capability, if required, but will aso incur billions of dollars of costs over the
aircraft’ slifetime. A comparison of estimated costsover different time spansbetween
“smart shutdown,” followed by line restoration, and keeping the C-17 line open via
additional purchases may be useful.

A second observation is that the potential risk incurred by ending C-17
production is not apportioned solely over the airlift fleet. Long-range cargo aircraft
are only one component of a much larger military mobility system. While aircraft
offer advantagesover other transportation modes, such as speed and flexibility, these
characteristics may potentially be offered by amix of other assets. Both the Defense
Science Board and the Congressional Budget Office (CBO) recommended that DOD
improve its mobility capabilities by increased investmentsin afloat pre-positioning
of equipment, not by largeinvestmentsin fixed-wing long-rangeairlift. For example,
the DSB found that

investments now in intermediate staging bases, more and improved force and
sustainment pre-positioning and high-speed, intratheater vessels capable of
austere port access could add significant new capabilities to enable land force
deployments and meet a variety of contingencies. These investments need to be
complemented by incremental investments in aerial tankers and possibly in
strategic airlift. (Emphasis added)*

Both the DSB and CBO found that pre-positioning equipment offered
opportunities to increase the promptness of delivery, a key feature of airlift. For
example, the DSB found, “Pre-positioning is the sole component of the mobility
system that can deliver employableheavy/mediumland forcesearly inacampaign.”*
CBO wrote “Prepositioning sets of unit equipment offers greater improvements in

% Defense Science Board Task Force on Mobility. Office of the Under Secretary of Defense
(AT&L) September 2005. p.14.

| pid.
 |pid. p.10.
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the promptness of cargo deliveries than the other options that CBO examined” such
asincreasing airlift and fast sea-lift capabilities.”* Further, “increasing the number of
existing shipsand aircraft would offer very limited improvementsin the promptness
of unit deliveries during large deployments.”*

Further, there are some instances where fielding more aircraft would likely not
increase mobility capabilities, but potentially exacerbate logistical choke-points.
Often, the transportation problem is not too few aircraft, but too few airfields or
infrastructure. A study by the Army’ sMilitary Traffic Management Command found
that the biggest roadblock to achieving the service' s deployment goalsisthelimited
infrastructure at forward airfields.*® Examples of infrastructure shortfalls include
limited ramp space and |oading/unloading equipment. In Operation Allied Force, as
another example, “there were not enough air bases in the areaimmediately around
Kosovo to support al the aircraft....”* This finding is significant because the
European theater contains numerous airbases relative to other regions. The CBO
madeasimilar observation, “ Aircraft offer rapid delivery of individual loads, but any
attempt to significantly increasetheir total cargo deliveriesto adistant theater would
probably be hampered by constrained infrastructure at airfields, which isanticipated
for many, if not most, future conflicts.”*

Another potential strategy to mitigate the risk of shutting down the C-17
production line might beto re-invigorate DOD effortsto devel op heavy-lift airships.
Until cancelled by congressional appropriators in FY 2006, the Defense Advanced
Research Projects Agency (DARPA) was developing a hybrid airship capable of
transporting up to 1,000 tons across international distances. Unlike traditional,
cigar-shaped airships, a hybrid airship is shaped more like an aircraft’s wing, to
generate lift through aerodynamic forces. Advocates hope that such airships may
potentially be capable of carrying a complete Army brigade directly from “the fort
to thefight,” overcoming logistic choke points and mitigating the effects of limited
forward basing. The CBO study estimated that developing and procuring 14-16
heavy-lift airships would have the same life cycle cost as 21 C-17 aircraft ($11
billion) but would deliver cargo at arate nearly threetimesgreater. Airship detractors
challenge their survivability and their ability to operate in adverse wesather.

As mentioned above, acquisition decisions on the amount of airlift capability
to be procured on the KC-X may affect strategic airlift modernization. Similarly,
decisions on the number of C-17sto be procured — due to Globemaster’ s ability to

41 Options for Strategic Military Transportation Systems. Congressional Budget Office.
September 2005. p. X.

“21bid. pp. X, xiii.

3 Kim Burger, “Army Study: Poor Forward Airfields Jeopardize Deployment Goals,”
Inside the Army, August 21, 2000.

44 Kosovo After Action Review. Secretary of Defense William S. Cohen and Gen. Henry H.
Shelton, Chairman of the Joint Chiefs of Staff. Senate Armed Services Committee, October
14, 1999.

> Options for Srategic Military Transportation Systems. Op cit. p. x.
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operate from short and austere runways — could affect acquisition choicesinintra
theater airlift.

Industry and Exports

Without acommitment in FY 2008 to purchase additional Globemasters, the C-
17 production line in Long Beach, CA could begin shutting down as early as June
2007. Some in Congress have encouraged DOD to procure more C-17s than are
currently planned, arguing that airlift needs areincreasing.“® Procuring additional C-
17s domestically or exporting them are seen as two potentially complementary
methods of both keeping the production line open and reducing the per-aircraft
production costs.

Appropriations conferees have directed the Air Force to study options for
commercializing the heavy, outsized aircraft for incorporation into the Civil Reserve
Air Fleet (CRAF). (H.Rept. 108-553, p. 77.) Some industry studies suggest that a
commercial market for up to 10 C-17s may exist for use in heavy industry, mining,
or similar endeavors. The Air Force and Boeing have considered a number of
different potential strategies to exploit or expand this potential market.*’

The first potential strategy has been caled the Commercial Application of
Military Airlift Aircraft (CAMAA). Under CAMAA, DOD would loan money
directly to companies or guarantee the financing of companies which would
purchase C-17s from Boeing. Civilian owners of the BC-17X (as the commercial
variant would be called) would make the aircraft available to DOD in time of need,
much like CRAF. The Air Force proposed several optionsto sweeten the deal, such
as hel ping compani esfind customerswho need outsi zed cargo delivery and providing
them monthly military business paid for at commercial rates. In addition to having
access to these aircraft, the Air Force and civilian users would benefit because
building BC-17Xs for civilian use would effectively exploit excess production
capacity and help lower the per-unit cost of those aircraft bought by DOD.* In
October 2002 it was reported that DOD’ s Business Initiatives Council had approved
the CAMAA program as an “ efficiency measure,” but DOD has reportedly cooled
to this particular approach.®

A second potentia strategy would be for the Air Force or the General Services
Administration (GSA) to sell used C-17sto commercial companies. Commercial

“6 Gail Kaufman, “USAF C-17sMay Come Earlier Than Requested,” Defense News, March
29, 2004.

47 Aircraft like the C-17, built to military specifications, tend to be too expensive for civil
users. Trucks, ships, or large commercial aircraft are often used to move large industrial
parts and products.

“8 Amy Butler, “Commercial C-17 Buys Would Stabilize Cost, Enhance Reserve Air Fleet,”
Inside the Air Force, December 22, 2000; Christian Lowe, “Air Force Issues Draft
Solicitation for Civilian C-17s,” Defense Week, July 9, 2001.

“9“DoD Business Initiatives Council Supports C-17 ‘Commercialization,” Defense Daily,
October 16, 2002, p. 8.
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clientswould, presumably, beinterested in used aircraft because they would cost |ess
than new aircraft. As part of the arrangement, the commercial owner would make
the aircraft available to DOD in times of crisis, thus increasing the potential
inventory of outsize/oversize airlifters available to DOD. The Air Force could use
the profits of the sale to help finance the purchase of new C-17s.

A third potential strategy would be for the Air Forceto trade in older C-17sto
Boeing and receive credit to purchase new ones. Reportedly, the Air Force prefers
this approach to selling the aircraft directly to commercial companies because it
would relieveit of any potential responsibility for ensuring the aircraft are certified
for civil application.*®  Somequestion why the Air Forcewould want to sell any of
its C-17sif thereis a growing requirement for them.

The feasibility of any of these strategies is unclear. In a “post-9/11”
environment typified by adeclining aviation market, few companiesmay wishtorisk
investing in such expensive cargo aircraft. On the other hand, one private company
— Cargo Force— has publicly stated that it desiresto purchase 25 to 80 C-17s, but
allege that DOD is blocking such a sale because it fears that this might reduce the
likelihood that Congress will fund additional C-17sfor the Air Force.

Some also question whether Congress’ appetite for unconventional financing
and procurement strategies in the aftermath of the KC-767 tanker lease proposal.>
Any creative attempts to establish an outsize/oversize commercial market based on
the C-17 would likely have to be done without creating financial liability for DOD.>

While Boeing representatives express confidence that aniche market existsfor
acommercial variant of the C-17, Air Forceleadersappear uninterested inexploiting
thispotential market. Inan April 2006 |etter to Congress, Secretary Michagl Wynne
wrotethat the Pentagon’ srecent reviews of mobility requirements determined there
is no need for an outsized, commercial aircraft in CRAF.*

Close U.S. dlies also have strategic airlift requirements that could potentially
be satisfied by the C-17, and recent news on exports has been promising for Boeing.

0 Cynthia Di Pasquale. “Pentagon Proposes Trading in Older C-17s to Boeing to Grow
CRAF.” Inside the Air Force. April 22, 2005.

> Dave Ahearn. “Air Force maneuversto Ensure it Gets 220 C-17s— Anayst.” Defense
Today. March 7, 2005.

*2 For more information, see CRS Report RL32056, The Air Force KC-767 Tanker Lease
Proposal: Key Issues For Congress, coordinated by Christopher Bolkcom.

%3 Di Pasguale, op.cit.

> Jason Sherman, “Wynne: No Roomfor Commercialized C-17 in Civil ReserveAir Fleet,”
Inside Defense.com, April 6, 2006.
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In August 2006, the Royal Australian Air Force awarded Boeing a $780 million
contract for four C-17 aircraft.>> Canada has also proposed importing four C-17s.%

Whether the C-17 is successful in the export market will be determined in part
by itscompetition. Themost prominent competitionisthe European A400 M aircraft.
Havinglongrecognized adeficitintheir longrangeairlift capabilities, several NATO
countries (Germany, France, Spain, Britain, Turkey, Belgium, and Portugal) planon
purchasing the jointly developed A400M turboprop airlifter. This program has
experienced numerous perturbationsin schedule and budget. In December 2002, for
example, Germany announced that it would reduce its planned acquisition of the
A400M from 73 to 60 aircraft. Portugal, it is rumored, is considering cancelling its
order entirely.> In September 2006 NATO announced that 13 of its members had
signed aletter of intent to jointly purchase four C-17 aircraft.® If this sale comesto
fruitionit would represent asignificant boost for the Globemaster’ sexport prospects,
and a blow to the A400M program.

British defense officials view the C-17 as an asset that can be used in rapid-
reaction operations. The United Kingdom’s Strategic Defense Review of July 1998
indicated that the Ministry of Defense might lease or buy several C-17sto meet air
mobility requirements of Britain’s Rapid Reaction forces. In August 2006 it was
reported that the U.K.’s Royal Air Force had committed to purchasing outright the
four C-17s that it had leased from Boeing and would purchase a fifth aircraft in
2008.>° Britain had “conditionally committed” to purchase 25 Airbus A400M
transports following the C-17 lease. It is unclear whether the U.K. might purchase
additional C-17 instead of the A400M aircraft.

Congressional Action
The Bush Administration’s budget for FY 2008 requested $653 million in

overall C-17 funding and is broken down in Table 4. Congressional action is also
described, with changes to the request highlighted in bold text.

% “Boeing to Provide Four C-17sto Australia Air Force.” Defense Daily. August 1, 2006.

% “Canada to Spend $1.3 billion for Four Boeing C-17 Globemasters.” Defense Daily.
September 15, 2006.

> “Germany Trims A400M, Meteor, IRIS-T Acquisitions,” Defense Daily, December 6,
2002.

8 Nicholas Fiorenza. “NATO pools resources to buy C-17s.” Jane's Defence Weekly.
September 13, 2006.

¥ “More C-17s.” Aerospace Daily & Defense Report. August 8, 2006.
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Table 4. C-17 FY2008 Funding

($ Millions)

Procurement R&D

$ # $
Request Support 260.6 0 181.7

Mods 211.2 0

Authorization, House Support 260.6 0 181.7
(H.R. 1585, H.Rept. Mods 211.2 0
110-146) 2,400.0 10

In addition to recommending funding for 10 additional C-17s, House
Authorizers agreed to an Air Force request to retire C-5 aircraft to facilitate the
purchase of additional C-17s. Theseretirements, however, could not commence until
after thedelivery of the 189" C-17 aircraft and after the Air Force submitsan analysis
comparing the costs of purchasing new C-17s versus modernizing the entire C-5

fleet.

The Bush Administration’s budget for FY 2007 requested $3 hillion in overall
C-17 funding and isbroken downin Table5. Congressional action isalso described,
with changes to the request highlighted in bold text.

Table 5. C-17 FY2007 Funding

($ Millions)
Procurement R&D
$ # $
Reguest MYP 2,636.2 12 173.7
APCY 0.0
Mods 251.4
Authorization Conference 2,288.1 12 173.7
(H.R. 5122, H.Rept. 0.0
109-702) 251.4
Appropriations Conference 2,624.7 12 173.7
(H.R. 5631, H.Rept. 0.0
109-676) 251.4
2,094.0 10

Both authorizers and appropriators expressed concern over DOD’ s plan to end
C-17 procurement with FY2007 funds. Both committees directed DOD to apply
funds provided in FY 2006 for closing the production line, to purchasing additional
aircraft. H.R. 5122 Sec. 132 requires the Air Force to maintain a minimum of 299
strategicairlift aircraft beginningin FY 2009. Appropriationsconfereesgavethe C-17
program a significant boost by providing $2 billion in un-requested funding.




CRS-24

The Bush Administration’ sbudget for FY 2006 requested $4.1 billionin overall
C-17 funding and isbroken downin Table 6. Congressional actionisalso described,
with changes to the request highlighted in bold text.

Table 6. C-17 FY2006 Funding

($ Millions)
Procurement R& D
$ # $
Reguest MYP 2790.9 15 165.7
APCY 445.4
Mods 260.8
Authorization, Conference Matched all funding requests
(H.R. 1815, H.Rept.
109-360)
Appropriations, 2790.9 15 167.1
Conference (H.R. 2863, 4454
H.Rept. 109-359) 176.8

Both house (H.R. 1815 Sec.131) and Senate (S.1042 Sec. 133) authorizers
expressed support for DOD to enter into a new multiyear procurement contract for

42 additional C-17s.

TheBush Administration’ sbudget for FY 2005 requested $4.1 billionin overall
C-17funding, andisbroken downin Table7. Congressional actionisalso described,
with changes to the request highlighted in bold text.

Table 7. C-17 FY2005 Funding

($ Millions)

Procurement

R&D

$

Request

MYP
APCY
ICS
Mods

2,512.5
381.8
945.6

89.1

14

199.7

Authorization Conference

2,546.5
381.8
945.6

89.1

14

199.7

Appropriations
Conference

2,671.0
381.8
786.9

89.1

15

201.7
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Appropriations conferees supported the house position to procure 15 C-17sin
FY 2005, provide advance procurement for 15 aircraft in FY 2006, and fully fund
these aircraft. House appropriators (H.Rept. 108-553, p. 192) were “extremely
displeased by the Air Force' s continued use of aflawed and irresponsible financial
strategy for the C-17 multiyear procurement contract.” Committee members wrote
that the Air Forces' approach to funding the C-17 was “an incremental financing
scheme that abused the political support for the program and flaunted acquisition
regulations and standard practices.” (H.Rept. 108-553, p. 192) The appropriators
reduction of $159.6 million from the C-17 ICS line funded the increase in MY P.
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Appendix 1. System Description®

Power Plant: Four Pratt & Whitney F117-PW-100 turbofan
engines

Wingspan: 169 feet 10 inches (to winglet tips) (51.76 meters)

Length: 174 feet (53 meters)

Height: 55 feet 1 inch (16.79 meters)

Cargo Compartment: length, 88 feet (26.82 meters); width, 18 feet (5.48
meters); height, 12 feet 4 inches (3.76 meters)

Speed: 450 knots at 28,000 feet (8,534 meters) (Mach .74)

Service Ceiling: 45,000 feet at cruising speed (13,716 meters)

Range: Global with in-flight refueling®

Crew: Three (two pilots and one load master)

Maximum T/O Weight: 585,000 pounds (265,352 kilograms)

L oad: 102 troops/paratroops; 48 litter and 54 ambulatory

patients and attendants; 170,900 pounds (77,519
kilograms) of cargo (18 pallet positions)

Figure 4. C-17 Globemaster Ill Taking Off from Unfinished
Runway

USAF photo by 1st Lt. Laurel Scherer

80 Information derived from C-17 Globemaster 1l Fact Sheet,

[http://www.af.mil/factsheets/factsheet.asp?sID=86] and Air ForceMagazine, 2000 USAF
Almanac, May 2000.

> Thefirst 70 C-17shave an unrefuel ed range of 4,370 mileswith a90,000 |b load. An extra
fuel tank will be installed in the 71% and subsequent aircraft which will extend the
unrefueled range to 5,060 miles with a 90,000 |b load, Seena Simon, “Extra Fuel Tank
Allows C-17sto Fly Farther,” Air Force Times, April 2, 2001.
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Appendix 2. C-5 and C-17 Availability, and
Readiness Comparisons®

Time in Mainteneace / Modification FY05-07 by Tail #
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62 Source of charts, CRS based on data provided by AMC.
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Mission Capable Rate FY05-07 by Tail #
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Mission Departure Reliability FY05-07 by Tail #
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Comparison of C-5 Fleet for 3 Availability / Reliability Measures FY05-FYQ7

Worst C-5s for Depot %

Worst C-5s for Mission Capable Rate

Worst C-5s for Mission Departure Reliability

Tail # Depot% | MCR MXR Depot% | MCR | MXR Depot% MCR MXR

69000003 58.5 27 831 69000014 56| 264 | 873 70000168 0 59.1 50
70000445 542 | 465 844 69000003 58.6 27 | 811 70000461 12.6 44.6 70.1
68000219 47.5 37.2 75 69000025 46.2 27.4 78.9 70000462 24.7 65.3 71.4
70000456 47.3 29.7 83.3 70000456 47.4 29.7 85.6 69000010 1 65.9 71.4
69000025 46.2 | 274 789 70000451 71 331 | 789 84000059 63 62.3 73.1
87000038 391 | 586 755 68000215 6.1 | 338 | 822 70000457 24.9 345 73.2
68000220 36.5 42.9 84.3 70000457 24.9 345 73.2 69000020 22.1 42.6 74.6
68000224 35.7 45.9 82.2 68000212 30.3 35.7 82.7 68000219 47.6 37.2 75
70000447 34.3 49.9 83.5 68000219 47.6 37.2 75 85000005 51.3 58.2 75.6
70000453 311 47 80 70000460 415 | 389 | 836 87000029 15.1 62.8 75.6
70000446 309 | 519 815 70000455 6.8 | 393 | 856 87000045 42.3 59.6 75.8
68000212 303 | 357 827 68000221 23| 39.7| 815 67000174 0 48.8 76.9
C-5A Fleet Avg. 21.3 C-5A Fleet Avg. 48.2 C-5A Fleet Avg. 83.1

Tail Numbers in:

Italics = worse than average in all 3 categories

Bold = among the worst (not just below average) in two of the three categories

Bold-and Background =:among the worst in-all three categories




