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Executive Summary

Purpose To provide additional long-range airlift, the Air Force is developing and

plans to buy 210 C-17 aircraft at a cost of about $26 billion (in fiscal
year 1986 dollars). Since this acquisition was proposed, there has been
much debate about the validity of the Air Force's analysis, which shows
the C-17 to be the most cost effective way for the Air Force to meet its
airlift requirements.

|

|

j The Chairman, House Committee on Armed Services, asked GAO to
review the Air Force’s analysis leading to the degision to buy the C-17

aircraft.

b
)
)
b
)

{ Background In 1981, the Department of Defense (DoD) identified a need for addi-

| tional long-range airlift capability. A fiscally constrained goal of being
able to airlift 66 million ton-miles per day (MTM/day) was established. At

that time, the Air Force’s long-range airlift capability was about 20 MTM/

day.

' To increase its airlift capability, the Air Force took a number of steps in

] 1983, including buying 50 C-6 and 44 KC-10 airdraft. When these steps
are completed around 1989, the Air Force expects to have a long-range
airlift capability of about 49 MTM/day. !

l In 1983, the Air Force also analyzed alternatives to further increase its
long-range airlift capability to reach the 66 MTM/day goal. The alterna-
tives involved buying either additional C-6s or the C-17 aircraft. The Air
Force concluded that the C-17, which is still in the research and develop-
ment stage, was the more cost effective. The Air Force based its decision
not only on the life-cycle costs of the alternativés, but aiso on how well
each alternative met mission requirements and affected manpower

: levels, force stabilization, and force modernization.

[ ]
The Air Force has continued research and development on the C-17 and,
through fiscal year 1986, has obligated almost $600 miillion for the

! program,

The Air Force received an initial $560 million to produce the C-17 in
fiscal year 1987, and over the next 6 years, plans v request about $14

billion to develop and buy it.
l
| Res Assumi i
3 : uming the C-17 comes close to meeting its cost and performance
ults in Brief objectives and is used for routine direct delivery in wartime, it should
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Executive Summary

Principal Findings

provide overall advantages to the Air Force over the C-5, including
lower life-cycle costs.

However, to reach the established airlift goal, total acquisition and life-
cycle costs will likely exceed the amounts estimated by the Air Force,

regai‘mess of whether it auopr.s the C-b or the C-17 alternative.

’er-Cycle Costs

Higher C-17 acquisition costs could be more than offset by lower oper-
ating and support costs, resulting in lower C-17 life-cycle costs over the
C-b alternative. The C-17 is expected to be more fuel efficient than the
C-6 and to require significantly less maintenance. Warranty provisions
in the C-17 development contract could help to ensure that the C-17 will
achieve projected reliability and maintainability requirements. How-
ever, most of the C-17's life-cycle cost advantage results from its
expected capability to routinely direct deliver to forward operating loca-
tions and perform some intratheater shuttle missions. With that capa-
bility, some older C-130s to be retired would not have'to be replaced
under the C-17 alternative as they would under the C-6 alternative.

Military Utility

|

The C-17 offers the potential to provide greater military utility than the
C-6. While the C-b is a very capable aircraft, it cannot match the C-17’s
expected capability to land and operate at a wider range of airfields
closer to the battle area. This flexibility could reduce the time it takes to
position forces to meet wartime needs. The Air Force Bays it will rou-
tinely use the C-17 for direct deliveries, including deliveries to poten-
tially hostile areas. This use is key to achieving the full potential
benefits from the C-17.

It
?érsonnelt Requirements

The C-17 alternative could require about 12,900 fewer personnel than
the C-b alternative. About 60 percent of the estimated personnel savings
would result from not replacing some older C-130s as they are retired.
The remainder is expected to result from lower C-17 maintenance
requirements.
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Executive Summary

Increases 1n Capability

Because the C-6 is now being produced and the first C-17 is not planned
for delivery until 1990, the C-5 alternative could allow the Air Force to
increase its airlift capability more quickly. However, in its analysis, the
Air Force has programmed a higher peak production rate for the C-17 as
compared to the C-5 so that both would reach the 66 MTM/day goal at
about the same time. With similar production rates, the C-6 alternative
would reach the 66 MTM/day goal about b years earlier than the C-17
alternative.

Cost Estimates

Agency Comments and
GAO’s Evaluation

Contractor Comments
and GAO’s Evaluation

To reach the 66 MTM/day goal, the life-cycle cost of either the C-17 or the
C-b alternative will likely exceed the Air Force's estimates. This under-
estimation is due to optimistic assumptions concerning the wartime utili-
zation rates for both aircraft. If it continues with the C-17 program, the
Air Force, in addition to the 210 C-17s it plans to buy, may need to buy
29 more at a cost of about $2.3 billion (in fiscal year 1986 dollars). If it
selects the C-b alternative, the Air Force may need to buy 46 more C-bs
than the 181 currently projected, at an additional cost of about $3.6 bil-
lion (in fiscal year 1986 dollars).

In its comments on a draft of GAO’s report, DOD agreed with most of GAO’s
analyses and conclusions (see app. I). However, pDoD disagreed with some
of GAO’s adjustments to the Air Force’s life-cycle cost analysis as well as
GAO’s conclusion that the C-17 wartime utilization rate may be too high.
After further discussion with DOD, GAO modified its life-cycle cost adjust-
ment on the number of C-130s to be retired and replaced under the C-6
alternative. However, GAO continues to believe that (1) its other life-
cycle cost adjustments are valid and (2) the C-17 surge utilization rate
may be too high.

A draft of this report was provided to the Lockheed Corporation and the
McDonnell Douglas Corporation for their review and comment.

In its comments, Lockheed stated that it believes the number of aircraft
to be acquired under the C-b alternative could be reduced because the
C-5's average payload has been understated by the Air Force. That, cou-
pled with its 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-b alternative. In addition, Lockheed believes that
the operational utility given to direct delivery by the Air Force is
overstated.

Page 4 GAO/NSIAD-87-07 Military Airlift
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These issues were carefully evaluated during GA0’s review and are dis-
cussed in its report. However, GAO continues to believe that (1) the direct
delivery concept could be militarily significant, (2) the C-6's average
payload has been only slightly understated and would not significantly
affect the number of C-68 to be acquired, and (3) the C-17 alternative
should provide lower life-cycle costs over the C-5 alternative.

McDonnell Douglas agreed with the conclusions contained in GA0’s draft
report.
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Chapter 1

Introduction

Types of Aircraft

To achieve national security objectives, the Department of Defense (DOD)
has developed a military strategy based on a mix of forces stationed in
the United States and overseas. The strategy depends on having the
capability to rapidly deploy and sustain U.S. forces on a worldwide
basis. The ability to move forces with sufficient equipment and supplies
to distant locations may make military action by apposing forces less
likely and, should deterrence fail, may decrease the force size needed for
victory. A balanced mobility program, consisting of airlift, sealift, and
pre-positioning, is considered essential for this purpose.

Airlift is fast and flexible and may be the only viable option when land
or sea access is limited, forces are required deep inland, or timeliness is
vital. However, it has a limited capacity and, for most force deployment,
is airfield dependent. Sealift has a greater capacity and some flexibility,
but is slow and seaport dependent. Pre-positioning reduces overall long-
range movement requirements, but it has limited flexibility and may be
more vulnerable.

The Air Force’s Military Airlift Command (MAC) is responsible for airlift
within DOD. MAC’s peacetime mission is to maintain an airlift system in a
constant state of readiness to provide air mobility to U.S. forces, mili-
tary assistance programs, and disaster relief operations. In wartime, MAC
provides airlift resources on a global basis to deploy combat forces and
their equipment and to resupply those forces once in place. MAC is also
charged with coordinating and developing airlift doctrine, strategy, and
operational plans under the direction of the Joint Chiefs of Staff (Jcs).

The Air Force airlift system includes the active-duty Air Force, U.S. Air
Force Reserve, Air National Guard, and the Civil Reserve Air Fleet
(CRAF). MAC operates C-6, C-141, KC-10, and C-130 aircraft in the United
States, Europe, and the Far East. Air Force Reserve and National Guard
forces also operate C-5, C-141, and C-130 aircraft. The CRAF program is
made up of U.S. air carriers who voluntarily commit to provide aircraft,
crews, support personnel and equipment, and facilities to MAC under
specified emergency conditions.!

Airlift is normally classified as either intertheater (from one theater of
operation to another) or intratheater (operations within a theater).

!For more information on the CRAF program, see _EL_n;R_eaponsiveness of the Civil
Reserve Air Fleet Can Be Improved, GAO/NSIAD-86-47, Mar.

Page 10 GAO/NSIAD-87-97 Military Airlift



Chapter 1
Introduction

Intertheater Airlift
Requirements

|

tratheateér Airlift
uirements

Intertheater airlift is generally between main operating bases and is usu-
ally transoceanic. Currently, intertheater airlift operations would be
conducted by C-b, C-141, KC-10, and CRAF aircraft. After troops and
equipment arrive in the theater via airlift, sealift, or pre-positioning,
surface transportation or intratheater airlift—currently C-130 air-
craft—transport them between main operating bases or seaports and
forward operating locations. Intratheater airlift, under the control of the
theater commander, also provides for, among other things, movement
within the forward areas and for evacuation of casualties.

To determine the mix of airlift, sealift, and pre-positioning that would
provide an acceptable U.S. response to military contingencies in the
1990s, the Defense Authorization Act of 1981 required poD to better
define overall U.S. mobility requirements. The resulting study published
in April 1981, entitled the Congressionally Mandated Mobility Study
(cMMS), and prepared by the services, the JCS, and DOD compared existing
and planned increases in airlift capabilities with the projected needs in
different conflict situations. The study concluded that poD needed an
intertheater airlift capability of 66 million ton-miles per day (MTM/day).
This capability was considered a minimum goal, constrained by fiscal
pressures; it did not fully satisfy the projected requirements of any of
the conflict situations that were studied.

MTM/day, the measure of capability commonly used for long-range airlift,
is a function of an aircraft’s speed, utilization rate, and payload and a
standard productivity factor. The goal of airlift, however, is to deliver
combat troops and equipment as close to their final destination as pos-
sible, while maintaining unit integrity. In light of this goal, the cMMS con-
cluded that DOD’s intertheater airlift capability was lacking not only in
quantity, but also in quality. For example, little or no intertheater airlift
capability existed to deliver military cargo and personnel to small air-
fields, which are more likely to be closer to the final destinations. Fur-
ther, neither existing intertheater nor intratheater aircraft could
routinely deliver outsize cargo, such as tanks and helicopters, to smaller
forward operating airfields. Therefore, as will be discussed later, an air-
craft’s MTM/day capability was only one of several considerations in the
Air Force’s analysis of alternative airlift force structures.

After arriving in a theater by airlift and/or sealift, equipment and
troops often must be reshipped by intratheater transportation, such as
aircraft, rail, or truck, to a location where they can be organized into
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Chapter 1
Introduction

Matching Intertheater
Airlift Capabilities to
Requirements

fighting units. Similarly, pre-positioned materials may have to be trans-
ported within the theater to where they are needed. In some scenarios,
such as in a Southwest Asian conflict, the primary intratheater move-
ment would be by airlift.

DOD considers the current inventory of C-130s to be inadequate to sup-
port its intratheater deployment and resupply requirements. pop's anal-
yses also show that the requirement to transfer cargo from intertheater
to intratheater aircraft causes main operating base saturation, which
delays delivery to the users.

{
Until now, the need for more intratheater airlift has been well docu-
mented, but not well quantified. Since 1983, oD has been attempting to
quantify the total intratheater mobility requirement. However, that
effort, entitled the Worldwide Intratheater Mobiljty Study, is not
expected to be completed until mid-1887. Upon completion of this study,
DOD plans to update its intratheater mobility plans.

Following the cMMs, the Air Force began to analyze how best to increase
its intertheater airlift capability to meet the 66 MT™M/day goal. That effort,
culminating in the publication of the Airlift Master Plan in 1983,
included an assessment of DOD’s existing and projected airlift
capabilities.

DOD's airlift capabilities include contributions from both the military air-
lift fleet and CRAF. As shown in table 1.1, the Air Force computed the
total intertheater airlift capability available in fiscal year 1983 as 28.7
MTM/day, or 37.3 MTM/day short of the 66 MTM/day goal. Intertheater airlift
aircraft included 234 operational C-141s designed to carry bulk (mili-
tary pallets) and oversize (non-palletized) cargo:and 70 operational
C-5As designed to carry all types of cargo, inclufing outsize (cargo that *
exceeds the capabilities of the C-141), The C-141 and C-5 capabilities,
however, were considered to be less than optimdl because of shortages
of spare parts and crews. In addition, none of the CRAF aircraft were
capable of carrying outsize cargo.

The need for additional intertheater airlift prompted a number of imme-
diate actions. In addition to providing additional spare parts and crews
to increase the capabilities of the existing C-14ks and C-6s, the Air Force
bought 50 C-56B (44 operational and 6 trainers/backups) and 44 KC-10
aircraft (41 operational and 3 trainers/backups). The acquisition of 16
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W o



Chapter 1

additional KC-10s was in process at that time. The Air Force also initi-
ated a CRAF enhancement program to increase its capability. These ini-
tiatives are expected to be completed in fiscal year 1989 at a cost of
over $10 billion. However, because of changes taking place within the
airline industry, the Air Force projected that the existing CRAF capability
would decline—nearly offsetting the effect of the CRAF enhancement
program. Nevertheless, the Air Force projected that these actions, when
completed in fiscal year 1989, would increase its airlift capability to
48.6 MTM/day, 17.6 MTM/day short of its 66 MTM/day goal.

Starting in the late 1990s, the Air Force plans to retire 564 C-141s. To
prolong the service lives of the remaining C-141s, the Air Force plans to
reduce the aircraft’s use. (The Air Force rationale for these actions is
discussed on p. 36.) The net result of these proposed actions was pro-
jected to be a loss of 9.5 MTM/day in airlift capability by fiscal year 1998.
Combined with the 17.6 MTM/day shortfall discussed above, the total
intertheater shortfall was projected to be 27 MT™M/day by fiscal year 1998.

|

!
mn Actual and Projected
i ater Airlitt Capabllities and
sqomn-

Figures in MTM/day

Fiscal year

1983 1989 1998
Alrcraft type (Actual)* (Projected)* (Projected)*
C-141 10.9 142 4.7v
C-5 6.9 185 18.5
CRAF 10.9 1.3 11.3
KC-10 0 45 45
Total 28.7 48.5 39.0
Goal 66.0 66.0 66.0
Shortfall (37.9) (17 5) (27 0)

*Reflects a reduction of about 10 percent for airlift withheld for potential usa by the Joint Chiefs of Staff
Reflects Air Force proposals to retire some C-141s and reduce use of remaining C-141s

To obtain the 66 MTM/day, the Air Force recommended in its 1983 Airlift
Master Plan that the C-17 be developed and produced. The C-17, being
developed by the McDonnell Douglas Corporation, is expected to mod-
ernize the airlift fleet and improve U.S. capability to rapidly project,
reinforce, and sustain combat forces worldwide. It will be a multi-engine
turbofan wide-body aircraft capable of airlifting a substantial payload
over intercontinental distances without refueling. It will be specifically
designed to deliver outsize combat equipment and cargo to small, aus-
tere airfields and will be capable of in-flight refueling to increase its
range and payload.
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Chapter 1

Through fiscal year 1986, the Air Force has obligated almost $600 mil-
lion for research and development on the C-17. The Air Force received
an initial $50 million in C-17 procurement funding for fiscal year 1987
as well as $660 million for continuing research and development. For
fiscal years 1988 through 1992, the Air Force plans to request about
$13.9 billion in additional C-17 program funding—about $2.8 billion for
research and development and about $11.1 billion for procurement.

'
1
1
h

: : Our review was requested by the Chairman of the House Committee on
Objectives, Scope, and T S iees. Our objective was to determine whether the Air Force's
Methodology analysis and underlying assumptions, which led to the selection of the

C-17, were reasonable.

[ We examined how the Air Force formulated its Airlift Master Plan and
E identified the specific assumptions used. We assessed the reasonableness
of the assumptions that were influential to the decision. We determined
if better or more current data were available and evaluated that data’s
impact on the Air Force’s analysis. On a selective basis, we tested the
sensitivity of the results of the analysis to various changes in the
assumptions.

We did not evaluate the reasonableness of the 66 MTM/day intertheater

airlift goal? or attempt to define other alternative force structures. Our

analysis focused on the Air Force’s two major alternative force struc-

| tures presented in the Airlift Master Plan: the C-b force structure
(option C) and the C-17 force structure (option D).

We conducted our review in accordance with generally accepted govern-
ment auditing standards from May through December 1986. During our
review, we gathered and analyzed data from a wide range of sources
and held discussions with officials at the following locations:

Headquarters, Office of the Secretary of Defense, Washington, D.C.
Headquarters, Department of the Air Force, Washington, D.C.
Headquarters, Department of the Army, Washington, D.C.

Military Airlift Command, Scott Air Force Base, Illinois.

Air Force Systems Command’s Aeronautical Systems Division, Wright-
Patterson Air Force Base, Ohio.

+ Air Force Logistics Command, Wright-Patterson Air Force Base, Ohio.

2DOD has a study underway with the goal of revalidating or revising intertheater airlift
requirements.
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McDonnell Douglas Corporation, Washington, D.C., and Long Beach,
California.
Lockheed Corporation, Washington, D.C., and Marietta, Georgia.

We also interviewed individuals from the Congressional Budget Office,
the Heritage Foundation, and the Institute for Foreign Policy Analysis,
who have studied strategic airlift issues.
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Chapter 2

Alternative Airlift Force Structures
Analyzed by the Air Force

In September 1983, the Air Force, responding to the results of the Con-
gressionally Mandated Mobility Study, published its Airlift Master Plan.
Developed jointly by MAC and Air Force Headquarters, it represents the
Air Force's plan to increase its intertheater airlift capabilities and to

; modernize its airlift forces. The Secretary of Defense and the Joint

? Chiefs of Staff subsequently endorsed the Air Force’s plan to procure

; the C-17, which was the preferred alternative identified in the Airlift

| Master Plan.

[
1

|
Air Force Objectives The Air Force evaluated alternative ways to meet the intertheater airlift

requirements against the following objectives:

1. Minimize life-cycle costs (which include acquisition costs and oper-
ating and support costs for 30 years).

2. Achieve intertheater airlift requirement of 66 MTM/day, while not
reducing existing intratheater airlift capability.

3. Maximize military utility. Considerations included (a) capability for
direct delivery to forward operating locations, (b) ability to operate into
small airfields with limited facilities, (c) ease of cargo onloading and
offloading, (d) ability to carry all major types of combat equipment, (e)
ability to airdrop combat equipment and troops, and (f) ability to be
refueled in flight.

4. Consider pressures to reduce manpower costs as well as the dimin-
ishing size of the available manpower pool.

6. Achieve force stability and avoid costly site activations and deactiva-
tions by maintaining, as much as possible, the then-current airlift force
size and unit structure.

6. Modernize the airlift force.

: The Air Force evaluated six alternative force structures, which were all
Alternative Force equal in terms of their intertheater airlift capability. Alternatives A, C,
Structures Analyzed and E were based on buying additional C-5s, and alternatives B, D, and F
on developing and buying the C-17. Table 2.1 shows the changes each
! alternative would have on the projected fiscal year 1989 airlift force
’ structure.
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Chapter 3
Alternative Afrlift Force Structures
Analysed by the Air Force

Table 2.1: Changes to Fiscal Year 1989
Aliriift Force Structure Under Alriift
Master Plan Alternatives

¢ 1009
ynr":,m Option
Alrcraft type structure A B c D E F
KC-10 57 0 0 0 0 0 0
C-141 (Active) 234 0 0 —-234 -234 -234 -234
C-141 (Reserve) 0 0 0 +180 +180 0 0
C-130 (older models) 522 0 0 -180 -180 -180 -180
C-130 (new aircraft) 0 0 0 +180 0 +180 0
C5 110  +101 0 +156 0 +191 0
C17 0 0 +115 0 +180 0 +220

923 +101 +1158 +102 -54 -43 -194
*Does not include aircraft used for training purposes or aircraft unavailable because of maintenance

Options A and B: Additive
orces

This analysis added airlift aircraft to the number programmed to exist
in fiscal year 1989 so as to reach the 66 MTM/day capability. No consider-
ation was given to retiring any of the aging C-141 or C-130 aircraft.
Option A involved the acquisition of 101 operational C-6s (see fig. 2.1),
and option B involved the acquisition of 116 operational C-17s (see fig.
2.2).

The Air Force rejected both options because, although they met the 66
MTM/day delivery requirement, they did not meet its life-cycle cost, man-
power requirements, or force modernization objectives. The Air Force
found that both options cost at least $13 billion (fiscal year 1982 dol-
lars) more and required at least 10,000 more personnel than option D—
the alternative force structure eventually recommended by the Air
Force. In addition, the Air Force concluded that the C-6 alternative
(option A) provided no capability to routinely deliver outsize cargo to
forward operating locations. Finally, because no C-130s or C-141s were
to be retired or have their use curtailed, the Air Force found that neither
option would modernize the existing airlift force.
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Chapter 2
Alternative Alrlift Foroe Structures

Analysed by the Air Force
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Chapter 2
Alternative Airlift Force Structures

Analysed by the Air Force

Figure 2.2: C-17 Alrcraft
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Options C and D: This analysis assumed the use of the fiscal year 1989 programmed force,
Vlodemized Forces while anticipating the major force structure changes that would need to
occur in the 1990s. Both alternatives assumed that 54 C-141s would be
retired and the remaining 180 C-141s transferred to the Reserves with
fewer crews per aircraft and that 180 C-130s would be retired. Option C
involved the acquisition of 166 operational C-6s and 180 new C-130s to
replace the C-130s to be retired. Option D involved the acquisition of
, 180 operational C-17s. In this option, no replacement was projected for
the 180 C-130s to be retired as in option C because the C-17 was
assumed to be capable of picking up the workload of those C-130s.

The Air Force analysis concluded that both options C and D met the 66
MTM/day delivery requirement and satisfied the force modernization and
stabilization objectives. However, the Air Force concluded that the C-17
alternative (option D) was superior to the C-b alternative (option C) in
military utility, life-cycle cost—$16.1 billion (fiscal year 1982 dollars)
less on a 30-year life-cycle basis—and manpower demands (option D
required 14,800 fewer personnel). In addition, the Air Force analysis
showed that the C-17 alternative (option D) provided 7,000 tons per day
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more in intratheater capability than the C-6 alternative (option C) even
with the retirement of the 180 older C-130s.

Options E and F: Long-Term
Forces

Recommended Force
Structure

The third phase of the evaluation was to determine the best force struc-
ture to meet airlift requirements while replacing the entire C-141 fleet.
All C-141s were scheduled to be retired no later than 2016. This evalua-
tion was intended to ensure that the recommended force structure for
1998 would provide for a smooth transition to a longer term force struc-
ture that did not include the C-141.

Option E involved the acquisition of 191 operational C-68 and 180 new
C-130s to replace 180 older C-130s. Option F involved the acquisition of
220 operational C-17s which, in addition to meeting intertheater airlift
needs, was expected to increase intratheater airlift capabilities without
replacing the 180 C-130s to be retired in the 1990s.

The Air Force analysis showed that, although the C-5 alternative (option
E) met the 66 MTM/day delivery requirements, it would not provide for
the routine delivery of outsize equipment to forward operating loca-
tions. On the other hand, the C-17 alternative (option F) not only met
the delivery requirements and the military utility objective, but, com-
pared to the C-5 alternative (option E), cost $17.9 billion (fiscal year
1982 dollars) less on a 30-year life-cycle basis and required 16,600 fewer
personnel. Neither alternative was viewed as a realistic option for the
1998 time frame, however, because 180 C-141s would still be opera-
tional. Nonetheless, the Air Force considered the C-17 alternative
(option F) to be the preferred framework on which to build the airlift
force structure of the future.

Satisfied that the C-17 alternative (option D) best met its criteria, the
Air Force selected this plan to be its airlift force structure for the 1998

time frame. This option envisions that, as the remaining C-141s are
retired, they will be replaced with additional C-17s in the 2010 to 2016

time frame.

The assumptions used by the Air Force played a crucial role in the
results of the analyses, and, by extension, the chpice between the C-17
and C-5 alternatives. In the following chapters, we discuss the key
assumptions as well as the sensitivity of the “bottom line” to changes in

some of those assumptions.
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Chapter 3

Air Force Analysis of C-5
and C-17 Alternatives

Military Utility

The Air Force believes that the C-17 is the clear and obvious choice over
the C-5 to be the backbone of its future intertheater airlift force struc-
ture because it is expected to fully meet or exceed all of its objectives
while the C-6 does not. In arriving at its conclusion, the Air Force
assumed that the C-17 will achieve all of its performance requirements;
that its capabilities, including direct delivery, will be fully utilized; and
that the cost of the C-17 program will not exceed current estimates.

The Air Force believes that the C-17 program involves low technical risk
because it uses proven commercial aircraft engines and other previously
demonstrated capabilities. However, the C-17 is still in full-scale engi-
neering development, and a significant amount of design and engi-
neering work remains. The first C-17 will not be assembled for testing
until January 1990, and flight testing is not planned until September
1990. As a result, the actual capabilities of the C-17 and the total cost of
the program may not be known until the early to mid-1990s. On the
other hand, the C-6’s capabilities are known, based on years of Air Force
operational experience with the aircraft.

Using the Air Force's stated objectives (see p. 16), this chapter discusses
the Air Force’s analysis of the C-6 and C-17 alternatives (options C and
D) as originally structured. It also discusses the results of an October
1986 updated life-cycle cost analysis, prepared by the Air Force at our
request.

The Air Force compared its experience in operating the C-56 with the
projected performance of the C-17 and concluded that the C-17 would
meet or exceed all aspects of the military utility objective while the C-5
would not. A major advantage is that the C-17 is being designed to rou-
tinely deliver the full range of military cargo into'small airfields with
limited facilities. According to the Air Force, this direct delivery capa-
bility will be militarily significant when achieved:and utilized.

Direct Delivery

Rather than delivering cargo in the traditional manner to main operating
bases and then moving it by intratheater airlift or by ground transporta-
tion to its final destination, the C-17 is being designed to routinely
deliver all types of cargo directly from the United States to airfields
closest to their final destinations. Such deliveries could also be made to
staging areas where forces would be assembled before final delivery
near the combat area. The specific distance of the delivery area from the
battle area would depend on the scenario, but it would generally be
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Landing Distances

within 62 to 124 miles and could be within 12 to 19 miles. While the C-5
is capable of performing direct deliveries to larger airfields, only the
C-130 can now routinely deliver to smaller airfields. However, the C-130
cannot move outsize cargo. The C-130s have been used for many years
to deliver small forces to forward airfields; however, the routine direct
delivery of larger units to smaller airfields has not been done.

While a reiatively iarge airfieid may be nearby the final destination, it is
more likely that the closest usable airfield will be relatively small and
have limited facilities. Deliveries directly from the United States to
where they are needed would eliminate some intratheater delivery
requirements (by air or land) at a savings of time and an increase in
productivity. The Air Force believes that, if properly implemented,
direct delivery could

reduce congestion at the main operating bases where airlift forces must
share available space with several other types of forces;

improve unit integrity, which means a cohesive fighting force of per-
sonnel and their full array of equipment; and

facilitate a faster force closure rate, which is the speed with which a
fully equipped fighting force becomes available for deployment against
the enemy.

The Air Force strongly believes that the C-17 will permit it to more fully
employ the direct delivery concept than the C-5 would permit. The
direct delivery concept is a driving force in the design and development
of the C-17 because, in representative combat scenarios, the Air Force
expects a high percentage of C-17s to direct deliver. The C-17’s pro-
jected capabilities to land on short airfields and to maneuver within
restrictive and crowded facilities are keys to its direct delivery
capability.

Over the past several years, there has been considerable debate con-
cerning the comparative capabilities of the C-6 and the C-17.2 The Air
Force and Lockheed disagree over whether the C-6 can routinely and
safely operate into and within small airfields. Lockheed maintains that
the C-6 was designed to do this and, although never fully demonstrated,
should be able to do it today. The Air Force has restricted the C-5 fleet
to airfields greater than 5,000 feet in length. The Air Force believes that

3For more details on that comparison, see Performance Capabilties of the C-5 and C-17 Cargo Air-
craft, GAO/NSIAD-84-119, July 9, 1084. .
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Ground Maneuvering

the C-b6 cannot routinely and safely land or take off from small airfields.
The Air Force states that such operations would require operating near
the limits of aircraft and aircrew capability with very little margin of
safety.

We do not expect to see agreement anytime soon between the Air Force
and Lockheed on what constitutes routine and safe operation of the C-5
or on what the C-56 can and cannot do. However, the C-17's capabilities
to land in and take off from small airfields, although not demonstrated,
are expected to be slightly better than the capabilities even Lockheed
attributes to the C-b and significantly better than the small airfield
capabilities attributed to the C-56 by the Air Force.

The Air Force has specified that the C-17 should be able to deliver out-
gize cargo into airfields at which only the C-130 cauld previously
operate. The C-17 is being designed to routinely and safely operate into
airfields with runways as short as 3,300 feet in length and 90 feet in
width with 166,966 pounds of cargo—virtually it$ maximum payload.
McDonnell Douglas officials believe that, based on completed wind
tunnel test data, the C-17 will be able to routinely deliver a 172,200-
pound payload into runways as short as 2,600 feet. This C-17 capability
is attributed to the use of powered lift technology, which permits
steeper descent angles and slower approach speeds. The use of a heads-
up display—which presents flight information on a transparent screen
at eye level—is expected to help the pilot accurately land the C-17 close
to a specific point on the runway. The ability to touch down close to the
beginning of the runway is a key feature to safely landing and stopping
on a short runway.

Runway length and width are not the only factors affecting an aircraft’s
ability to efficiently use small airfields. Such airfields may also have
small taxiways and parking areas. These factors kimit the number of air-
craft that the airfield can handle at one time and, therefore, the quan-
tity of cargo that can be delivered in a given period of time. Also, the Air
Force does not plan to routinely operate either the C-6 or the C-17 on
unimproved airfield surfaces because there are oﬁrer 10,000 airfields
worldwide that have prepared surfaces and the probability of aircraft
damage increases when operated on other than prepared surfaces.

The Air Force believes that the C-17 will be more capable than the C-6 in

operating within restrictive and crowded airfields and in staying on the
prepared airfield surfaces because of its smaller gize (wingspan, length,
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Use of C-17 in Potentially Hostile
Areas

etc.) and its routine capability to back up. For example, those features
are expected to permit the C-17 to make a 180-degree turn within a
smaller area than the C-6 can. The C-17’s turning radius should also
permit it to turn onto a narrow taxiway without going off the prepared
surface while the C-6 may have to. While Air Force tests have shown
that the C-6 does have some capability to back up, that capability is
more limited than that expected of the C-17.

The C-17’s smaller physical size and improved ground maneuverability
should also enable it to more efficiently use the available parking areas.
One DOD analysis, for example, using a Southwest Asian scenario,
showed a clear advantage for the C-17 in total cargo delivered by virtue
of, among other things, its more efficient use of available ramp space
and its reduced ground turnaround time. Even where the C-5's access to
an airfield is not restricted (as was assumed in this analysis), the C-17's
expected maneuverability, backup capability, and faster turnaround
times should enable the Air Force to deliver more cargo per day to a
location than can be expected with the C-5. Those qualities would also
help to prevent airbase saturation and diversion situations.

Crucial to achieving the full direct delivery potential of the C-17 is the
willingness of the Air Force to risk landing such an expensive aircraft at
forward operating locations during wartime. Air Force officials state
that the C-17 would be used for such roles when required. They added
that the forward operating locations near the forward edge of the battle
area are expected to be fairly secure when airlift operations are con-
ducted there. The Air Force also states that C-17 design features—accel-
eration, deceleration, climb and descent rates, and redundant systems—
are intended to increase its survivability.

The issue of using the C-17 or other airlift aircraft in potentially hostile *
areas is likely to remain unresolved until the need for such aircraft
arises. In selecting aircraft for each mission, military leaders will need to
make judgments as to the risks and alternatives involved when oper-
ating in potentially hostile environments. Nevertheless, because of
potential airfield congestion problems and the possibility that an enemy
may focus its attention on such lucrative targets as main operating
bases, the flexibility of the C-17 to routinely use a greater number of
alternative and potentially less vulnerable airfields may prove not only
desirable but also vital.
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Airdrop Capabilities

Another aspect of military utility that favors the C-17 is its planned
ability to airdrop troops, equipment, and supplies from high altitudes
and to extract equipment and supplies from low altitudes. These capa-
bilities are highly regarded by the biggest user of airlift—the Army. The
C-6 was not designed for low altitude parachute extraction, and
although the Air Force has never fully tested or used the C-6’s airdrop
capability, it does acknowledge that it exists.

An analysis prepared for the Office of the Secretary of Defense shows
that the C-17 could be used effectively for certain periods of time exclu-
sively for intratheater shuttling. However, using the C-17 in this manner
would reduce its intertheater airlift capability. Intratheater shuttling
may be needed, for example, when sealift cargo arrives in the theater or
when deployed forces need to be repositioned quickly. The C-17 may
also be capable of augmenting the C-130 fleet when the use of the C-17's
larger capacity is justified in cases such as the resupply of bulk ammuni-
tion or fuel or in longer range intratheater missions, such as those antici-
pated in Southwest Asia.

creasing Airlift Capability

Because the C-5 is now in production and the first C-17 is not planned
for delivery until 1990, selecting the C-6 option would allow the Air
Force to increase its airlift capability more quickly. At the same time,
the way the Air Force has structured its acquisition plans, both options
would reach the 66 MTM/day goal by the year 2000:* the C-6s would be
produced at a rate of 18 per year while the C-17 would be produced at a
peak rate of 29 per year.

Because Lockheed has the necessary plant capacity, it is feasible to pro-
duce the 181 C-6s earlier than is projected by the Air Force. At a pro-
duction rate of 24 C-bs per year, for example, the intertheater airlift
goal would be reached by about fiscal year 1996 rather than 2000. On
the other hand, concern has been raised during congressional hearings
as to whether the assumed production rate for the C-17 is too high. If it
were reduced to a maximum of 24 aircraft per year versus the currently

4Since the Airlift Master Plan was completed, the Air Force has decided to decrease the number of
operational C-6s already in the inventory in order to increase the number of C-58 used as trainers/
backups. Consequently, both alternatives will achieve less total airlift capability when fully imple-
mented, and the C-b alternative is expected to achieve only 656.33 MTM/day rather than 66 MTM/day
In addition, while the Airlift Master Plan discussed achieving the long-range airlift goal by the year
1998, the updated Air Force analysis assumes the achievement of that goal by the year 2000.
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projected maximum rate of 29, the intertheater airlift goal would not be
reached until fiscal year 2001 rather than 2000.

In its review of a draft of this report, DoD commented that if a compar-
ison were made at the maximum tooling capacity rate for each air-
craft—30 for the C-5 and 36 for the C-17—each alternative would reach
the goal more rapidly, with the C-5 alternative reaching the goal 3 years
earlier.

In its updated cost analysis, the Air Force concluded that the C-17 alter-
native would cost $29.3 billion (in fiscal year 1986 dollars) less on a life-
cycle basis than the C-5 alternative. Table 3.1 summarizes the results of
the updated analysis.

T{blo 3.1: Updated Alr Force
Comparison of Costs Under C-6 and

C-17 Alternatives (Fiscal Year 1986
Dollars)

Dollars in billions

Annual
Total operating
acquisition and support 30-year life-

cost  cost® cycle cost®
C-17 alternative
210 C-17s $64 = $1.25 $639
All other aircraftc 0 276 828
Total $26.4 $4.01 $1468.7
C-5 alternative
181 C-5s $15.9 $1.88 $72.3
198 new C-130s 38 035 143
Al other aircraft® 0 298 894
Total $19.7  $5.21 $176.0
Difference $6.7 | (81.20) ($29 3)

*When all aircraft are fully deployed
bAcquisition cost plus 30 years of operation and support cost
SExpected to be in the arrlift inventory as of fiscal year 2000,

Our review of the Air Force's analysis showed that the C-17 alternative
should be less costly than the C-6 alternative on a life-cycle basis,
although the cost savings may not be as great as stated by the Air Force.
As shown in table 3.2, our adjustments to the Air Force’s updated esti-
mates show that the C-17 alternative would still cost $16.7 billion less
on a life-cycle basis than the C-6 alternative. Even if the older C-130s to
be retired were replaced under the C-17 alternative, the C-17 alternative
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would cost (after our adjustments) about $2.7 billion less than the C-6
alternative.

. Table 3.2: Comparison of C-5 and C-17
‘Altemnatives’ Adjusted Life-Cycle Costs  Dollars in billions
' (Fiscal Year 1986 Dollars)
Annual
Total  operating
| acquisition and support 30-year life-

: cost cost® cycle cost
‘ C-17 alternative |
210C-17s $264 $1.34 $66 6
All other aircraft® 0 | 298 894
Total $20.4 $4.32 $156.0
C-8 alternative
181 C5s $159 $1.76 $693
| 198 new C-130s 35 035 14.0
,f Al other aircraft® 0' 298 89 4
! Total $19.4 | $5.11 $172.7

Difference $70 ($0.79) ($16.7)
| Swhen all aircraft are fully deployed i

PAcquisition cost plus 30 years of operation and support cost

°Expected to be in the airfift inventory as of fiscal year 2000

Selected aspects of the Air Force's life-cycle cost analysis and our
adyustments to it are discussed below.

' C-17 Life-Cycle Cost In its analysis of the life-cycle costs of the alternative force structures
Advantage Remains Even for ﬂ"I?hAilruft N;asber Plan;’:(llula ?ir Force did not (hsc;)luntl current dol-
: ars. The lack of a discoun ife-cycle cost analysis has led to concern
i “t,l{fn .COSt;Atl: Discounted that the cost savings for the C-17 alternative may be overstated. Our
&l various hiates preference is that, in performing life-cycle analyses, current dollars be
discounted using the average yield on Treasury obligations maturing
during the period of anticipated expenditures.

In its updated analysis, the Air Force computed the life-cycle costs of
the C-6 and C-17 alternatives using a wide range of discount rates. This
analysis showed the C-17 alternative to have lower life-cycle costs using
a range of discount rates up to 30 percent, well beyond the average yield
of Treasury obligations maturing during the period of anticipated
expenditures.
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Acquisition Costs

The Air Force’s updated analysis estimated that 181 C-6s—166 opera-
tional and 26 trainers/backups—procured at the rate of 18 per year
starting in fiscal year 1988 would cost $15.9 billion, or $87.8 million per
aircraft in fiscal year 1986 dollars (see table 3.3). The cost to procure
198 C-130s to replace the 180 operational C-130s to be retired was esti-
mated by the Air Force at $3.8 billion, or $19.3 million per aircraft in
fiscal year 1986 dollars.

The Air Force estimated the acquisition cost for the 210 C-17s (180
operational and 30 trainers/backups) at $26.4 billion, or $126.5 million
per aircraft in fiscal year 1986 dollars. No replacement for the retiring
C-130s was programmed; it was assumed that C-17 direct delivery and
intratheater shuttle capabilities would obviate the need to replace older
C-130s.

Table 3.3: Updated Air Force
Comparison of Acquisition Costs* For
C-5 and C-17 Alternatives

|

Dollars in milhons

Fiscal year 1986 dollars Then-year doliars

Total Unit Total Unit
C-5 alternative
181 C-58 $15,891 $87.8 $20,166 $111.4
198 C-130s 3,811 193 4,837 244
Total $19,702 $25,003
C-17 aiternative
210 C-17s $26,355° $1255 $33,736° $160 6

*Do not include any costs incurred prior to fiscal year 1987 or any military 6onstruction costs

®DOD has subsequently informed us that the C-17's projected acquisition cost has increased by $414
million in fiscal year 1986 doliars We have not included this cost increase i our calculations, but it
would not have a material effect on the outcome of the cost analysis

The number of aircraft to be acquired under each alternative was deter-
mined by the Air Force based on the expected MTM/day contribution of
each aircraft, which in turn depends on their average payload and surge
utilization rate. Because the C-b is larger, its average payload is about
44 percent greater than the C-17's. On the other hand, the C-17's surge
utilization rate (see p. 42) is expected to be about 22 percent greater
than the C-6’s because of its reduced maintenance requirements and
ground-handling time. As a result, the capability of the C-6 is calculated
to be 0.171 MTM/day, or 12.5 percent greater than the C-17’s 0.162 MTM/
day capability. Accordingly, 180 C-17s are needed to provide approxi-
mately the same MTM/day capability as 166 C-bs.
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Impact of Different Production
Rates on C-5 and C-17 Acquisition

Lower C-130 Unit Cost Could
Reduce C-b Alternative's
Acquisition Costs

Replacement of Older C-130s Could
Be Delayed

For the remainder of this chapter, we confine our discussion to the surge
utilization rates and quantities of aircraft discussed above. In chapter 4,
however, we discuss the likelihood that neither 166 additional C-6s nor
180 C-17s will allow the Air Force to reach its 66 MTM/day intertheater
airlift goal because of likely reductions in both aircrafts’ surge utiliza-
tion rates. Although both alternatives will need more aircraft to achieve
66 MTM/day, the additional costs involved would not affect the results of
the Air Force’s analysis showing the C-17 to be more cost effective than
the C-5. In fact, the cost advantage of the C-17 over the C-b increases
when additional aircraft quantities are considered.

As we discussed earlier, a higher C-b production rate is feasible and
would result in the C-5 alternative meeting the 66 MTM/day goal much
earlier. Similarly, if the C-17 production rate were to decrease, the C-17
alternative would meet the 66 MTM/day goal later than currently antici-
pated. A higher C-6 production rate and a lower C-17 production rate
may reduce the total acquisition cost of the C-b alternative and increase
that of the C-17, although the changes may be small when changes in
tooling and other fixed production costs are taken into account. How-
ever, a higher C-6 production rate would increase that alternative’s
near-term acquisition costs.

The Air Force estimated the unit acquisition cost of the C-130 at $19.3
million in fiscal year 1986 dollars. However, the estimated unit acquisi-
tion cost of 16 C-130s to be delivered in 1987 was about $16 million.
Adding the 10 percent factor used by the Air Force for spares, support,
and other costs, yields, in our view, a more appropriate C-130 unit
acquisition cost of about $17.6 million. At that unit cost, the C-6 alterna-
tive’s acquisition costs would be about $327 million less in fiscal year
1986 dollars than estimated by the Air Force.

The Airlift Master Plan discusses the need to retire and replace C-130s
as they reach the end of their service lives. It shows the earliest date the
retirements would occur as the early 2000s. For the C-6 alternative,
however, the Air Force plans to start procuring new C-130s in fiscal
year 1987. This replacement, based on their remaining service lives,
appears to be at least b, if not 10, years before it is necessary. Delaying
the start of C-130 procurements until the mid-1990s would not affect
the life-cycle cost of the C-6 alternative in fiscal year 1986 dollars, but it
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would reduce near-term acquisition costs under that alternative. Never-
theless, DOD states that the near-term retirement of some older C-130s
may be desirable in order to avoid the increasing cost to maintain them

in the airlift fleet.
i

|
}

" Operating and Support
Costs

Cost to Operate and Support
Additional C-130s Under the C-5
Alternative

The Air Force estimates that, when fully implemented in fiscal year
2000, the C-17 force structure will cost $1.2 billion (in fiscal year 1986
dollars), or more than 20 percent, less to operate and support annually
than the C-b force structure (see table 3.1). That difference is a key
factor in the C-17 alternative’s life-cycle cost advantage over the C-5
alternative.

The Air Force’s updated cost analysis made detailed estimates of the
operating and support costs of the airlift force structures under the C-6
and C-17 alternatives. However, we do not fully concur with some of its
assumptions. For example, the Air Force assumed that all 166 opera-
tional C-6s under the C-b alternative would be assigned to Active/
Reserve Associate squadrons while 48 of the 180 operational C-17s
under the C-17 alternative would be assigned to Reserve squadrons. The
net result favors, somewhat artificially in our view, the C-17 alternative.
The following discussion compares the key components of the operating
and support costs of the 180 operational C-17s in the C-17 alternative to
the operating and support costs of the 156 operational C-6s and the
additional 180 operational C-130s in the C-5 alternative.

About $350 million of the $1.2 billion difference between the two force
structures is attributable to the annual cost to operate and support the
smaller number of C-130s in the C-17 force structure (see table 3.4). This
smaller number is a direct result of the assumed capability of the C-17 to
deliver directly to forward locations and to perform intratheater shut-
tles—obviating the need to replace some older C-130s as they retire.

The Air Force assumes that the retiring C-130s would have to be
replaced under the C-5 alternative because it does not believe that the
C-5 can routinely and safely operate into what is defined as a C-130
type airfield (3,000 to 3,600 feet in length). Lockheed believes the C-5
can routinely and safely land on runways that are less than 5,000 feet in
length. If the Air Force were to relax its restriction on the C-6 landing on
runways less than 5,000 feet in length, the C-5 could potentially be used
for at least some direct deliveries to smaller airfields in the 4,000- to
5,000-foot length range. Some C-130s might, therefore, possibly be
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C-6 Annual Operating and Support
Costs May Be Slightly Overstated

1

retired without replacement under the C-5 alternative without reducing
the existing intratheater capability.

When a C-17 and a C-5 are assigned to the same types of squadrons and
are flown roughly equivalent numbers of peacetime flying hours, the Air
Force estimates the annual cost to operate and support a C-17 to be
$7.45 million versus $12.08 million for a C-56. The C-6 annual cost factor
is based primarily on historical cost experience in operating the C-5A.
However, these costs are higher than the Air Force currently expects the
C-6B will cost to operate and support. Using current cost factors, the
annual operating and support costs per C-6B would be $11.4 million, or
about $0.7 million lower than the cost used in the Air Force analysis.

The operating and support difference between the C-6 and C-17 is
attributable primarily to the pro, ected fuel efficiency and lower mainte-
nance costs of the C-17.

Lockheed maintains that the annual operating and support cost used for
the C-6 by the Air Force was too high because the number of peacetime
flying hours used in its calculation was too high. Although the peacetime
flying hours projected for the new C-6s to be acquired are higher than
historical C-b experience, the Air Force projected them on the basis of
aircrew training requirements, the same basis used for projecting

C-17 peacetime flying hours. We believe the Air Force’s use of the same
basis for projecting peacetime flying hour requirements for new aircraft
to be procured under both the C-6 and C-17 alternatives provides the
consistency needed to ensure a fair cost comparison of these
alternatives.

|
In commenting on a draft of this report, oD officials stated that, by
focusing only on the annual operating and support cdsts of the new air-
craft to be obtained under either alternative, we exclide another differ-
ence in operating and support cost between the two a‘flternatives. That
difference results from the Air Force assumption that the 70 C-6s
already in the inventory would have to be flown muc¢h more each year
under the C-6 alternative than under the C-17 alternative in order to
meet annual training requirements. Although not considered by the Air
Force, there are other less costly ways of meeting a.npual training
requirements under the C-6 alternative. For example, additional C-130s
could be assigned to active squadrons and used to provide aircrew
training rather than increasing the hours for the 70 existing C-6s. We
are not contending, however, that the C-6 flying hours should be held at
the lower level but rather that they should be held c0nsta.nt under both
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alternatives when computing operating costs for aircraft already in the
inventory.

Annual fuel savings of 180 C-17s compared to 166 C-5s are expected to
be about $71 million. The C-17 is expected to consume 2,289 gallons of
fuel per flying hour, versus 3,606 for the C-b. After factoring in the
C-b's greater cargo capacity, the C-17 is projected to be about 27 percent
more fuel efficient per MTM/day of airlift capability.

The Air Force’s calculations were based on fuel consumption rates pro-
Jected by the engine manufacturer for the C-17. The C-17 engine, made
by Pratt and Whitney, is currently being used on commercial Boeing 767
aircraft. The commercial engine’s fuel consumption rates for these air-
craft are at or below Pratt and Whitney’s initial estimates for commer-
cial airline service.

Most of the remaining difference in the two aircrafts’ operating and sup-
port costs is attributable to the C-17’s expected greater reliability and
better maintainability, which translates into fewer maintenance inspec-
tions, actions, and personnel and fewer spare parts and other materials.
The C-17 is being designed to be simpler, more reliable, and more easily
maintained than the C-6. Reasons for the C-17’s lower maintenance costs
include the following.

Interchangeable parts are to be used to the maximum extent to reduce
supply requirements.

Designed-in maintenance accessibility is expected to simplify mainte-
nance procedures and reduce maintenance time.

Built-in test features are to be used to reduce maintenance
troubleshooting and fault isolation times as well as to reduce support
equipment requirements.

Modern, proven subsystems are to be used to take advantage of their
high reliability.

The C-17 development contract has warranty clauses that, among other
things, require the attainment of a fleetwide average of 18.6 mainte-
nance manhours per flying hour (MMH per FH) when the cumulative fleet
flying hours reach 100,000 hours. If the equivalent of 18.6 MMH per FH is
not achieved during a 30-day demonstration under operational condi-
tions, McDonnell Douglas can be required to make the necessary design
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and equipment changes to satisfy that requlrexﬁent with no increase in
contract price.

The C-17 maintenance warranty requirements are more than 50 percent
lower than currently being achieved on the C-5B (about 40 MMH per FH)
and 26 percent lower than the operational experience of the C-141
(about 25 to 30 MMH per FH). Considering that a significant amount of
design emphasis is being placed on the C-17's reliability and maintain-
ability and the extensive reliability and maintainability warranties in
the C-17 development contract, the Air Force appears to have reason-
able assurance that C-17 maintenance costs will be much lower than
those of the C-6.

Despite the larger number of aircraft and additional crews per aircraft
under the C-17 alternative, the total fleet of 180 operational C-17s is
expected to require 17,348 personnel compared with 22,464 for 166
C-bs, a difference of 5,116 personnel. Presented another way, the C-17 is
expected to require 634 personnel for each MTM/day of capability, while
the C-6 requires 842 personnel, or 33 percent more for the same
capability.

The significantly improved reliability and maintainability projected for
the C-17 are key reasons for fewer maintenance personnel. In addition,
the C-17 is being designed to be flown by a cockpit crew of two and to
have its cargo managed by a single loadmaster, while the C-6 normally is
required to have two pilots, two flight engineers, and at least two
loadmasters. Finally, a savings of 7,788 personnel is expected with the
retirement of older C-130s without replacement under the C-17 alterna-
tive. For the C-5 alternative, the Air Force assumed that those aircraft
would have to be replaced and the related personnel retained.

Our calculations, using Air Force assumptions, show that 2,282 more
personnel will be needed under the C-17 alternative than would have
been assigned to the airlift force projected for fiscal year 1989. That
number, however, is still 12,904 personnel fev/er than required for the
updated C-b alternative. Other key factors in keeping force structure
personnel needs down were the retirement of 64 C-141s and the reduced
use of the remaining 180 C-141s, thus eliminating the need for about
7,300 personnel.
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Although the primary goal of the Airlift Master Plan was to design a
force structure to meet the intertheater airlift goal, the Air Force also
wanted to stabilize the number of aircraft in its airlift force. The Air
Force expected to avoid the costs of airbase activations, deactivations,
and facility construction by maintaining a force size and unit structure
comparable to that of the current active and reserve airlift units.

Since the Airlift Master Plan was prepared in 1983, changes have taken
place. Based on congressional direction and budgetary considerations,
some C-bs are being transferred to the Reserves and will be operated at
lower peacetime rates. Some C-17s, as acquired, will be sent to the
Reserve forces. In addition, 80 C-141s will be transferred to the
Reserves instead of the planned 180—the other 100 will remain in the
Active forces. However, in accordance with the Airlift Master Plan, all
180 C-141s are still expected to be used much less in order to conserve
their remaining service lives. These actions reflect an Air Force policy of
maintaining some of each airlift aircraft type in the Reserves.

As shown in table 3.4, the C-17 alternative calls for a force structure
with 54 fewer aircraft than the updated fiscal year 1989 projection,
while the C-b alternative, including the replacement of older C-130s,
calls for 102 more aircraft.

Thble 3.4: Comparison of Aircraft
Quantities Under C-56 and C-17
Alternatives

Site Activations and Deactivations

Number of gperational aircraft

Fiscal year

1989 force Alternative
Aircraft Type structure C-5 cC-17
C5 (active) 70 226 70
C-5 (reserves) 40 40 40
C-141  (active) 218 100 100
C-141  (reserves) 16 80 80
C-17  (active) 0 0 132
C-17 (reserves) 0 0 48
KC-10 (active) 57 57 57
C-130 (active) 228 228 190
C-130 (reserves) 294 294 152
Total 923 1,026 869

Although the Airlift Master Plan cited the desirability of minimizing site
activations and deactivations, no analysis was made at that time of the
ability of the current airlift airbases to support the alternative force
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Wstiructures Under the 6—5 alternative, there is a net increase of 102 air-
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additional sites might have to be actlvated this potential cost has not
been determined. On the other hand, the C-17 altemative involves a
slight decrease in the total number of aircraft. Because the C-17 is sim-
ilar in size to the C-141, Air Force officials suggested that the facilities
used for the retiring C-141s could be used for some of the C-17s, and site

activations and major renovations could be kept to a minimum.

craft. Racanse of the C-8's ] lnran niqn Air Force officials indicated that

In its analysis leading to the Airlift Master Plan, the Air Force concluded

that, if no actions were taken to manage their remaining useful lives, the
entire fleet of 234 operational C-141s would have to be retired starting

WARlMA W AsUWY wa &t E Lpsve Svatsasias Viaane

in the late 1990s. If tlus issue were not addressed, the Air Force would

face the prospect of building up to an airlift capahility of 66 MT™/day by

the late 1990s and then havmg that capability reduced as the C-141s
were retired. Instead, the Air Force decided to retire 54 operationail
C-141s in the late 1990s and to prolong the useful lives of the other 180

operational C-141s by reducing their annual rate of use.

Over 90 percent of the C-141 fleet is expected to reach the end of its

current service life—in terms of accumulated flying hours—Dby fiscal
year 2004 if the Air Force continues to fly C-141s in excess of 1,100

hours per year. Although none are absolute aircraft retirement deci-

. . .
and nn manvy fantarae inahiding nolandnr ada ninimhawn Af
sions are based on many 1aCiors, INCiuGing Ca:enaar age, numoer o1

accumulated flying hours, type of use, and aircraft condition. Such deci-
sions also include consideration of the reliability of the aircraft’s subsys-
tems and the availability of replacement parts. The latter point becomes

a key consideration for aircraft that are 20 or more years old.

If the Air Force could extend the useful service life of its C-141 fleet,
fewer C-6Bs or C-17s would be needed to meet the 66 MTM/day goal.
While it may be possible to extend the C-141’s serv1ce life, no complete
analysis of the necessary actions and costs has béen done. Preliminary
analyses have been made on extending the life of the airframe, but anal-

vaeg on extending the gervice life of the gircraft’ ) el.ectre!uc !“"*"auhc
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and propulsion systems will not be completed until May 1987. Even if
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needed no later than 2015 at current usage rates,

If it were cost effective to extend the useful lives of the C-141s, only 121
C-6s (104 operational) or 136 C-17s (117 operational) would have to be
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acquired, rather than the 181 C-68 and 210 C-17s now planned to reach
the Air Force's intertheater goal. As shown in table 3.5, using these
assumptions, the C-17 alternative would cost about $13.4 billion less
than the C-5 alternative. In this case, the C-17 option would require
about 11,400 fewer personnel than the C-5 option.

Table 3.5: Cost Comparison of C-8 and
C-17 Alternatives When All C-141
Aircraft Are Retained in the Airlift
Inventory (Fiscal Year 1986 Dollars)

|

Conclusions

Annual
Total operating
acquisition and support 30 year life-

cost cost* cycle cost®
C-17 alternative
136 C-17s $21.1 $0 87 $47 2
270 C-141s c 0.60° 180
All other aircraft® 0 298 894
Total $21.1 $4.45 $154.6
C-5 alternative
121 C-6s $11.2 $1.18 $46 6
198 new C-130s 35 0.35 14.0
270 C-141s c 0609 180
All other aircraft® 0 298 894
Total $14.7 $5.11 $168.0
Difference $64  (30.66) ($13.4)

*When all aircraft are fully deployed.
bAcquisition cost plus 30 years of operation and support cost

°The Air Force has not completed its analysis of the feasibility and cost of further extending the C-141s’
service lives.

dAdditional operating and support cost for the increased use of all 234 operational C-141s
*Expected to be in the airlift inventory as of fiscal year 2000.

Comparing the above data with that shown in table 3.2, we find that the
life-cycle cost of the C-17 alternative when all 234 C-141s are retained in
the inventory and fully utilized is about $1.4 billion less than the life-
cycle cost of the C-17 alternative chosen by the Air Force. The cost com-
parison, however, does not consider the as-yet-undetermined cost to
extend the service lives of the C-141s. Nonetheless, the C-17 alternative
chosen by the Air Force should provide advantages in terms of military
utility and lower personnel requirements.

Assuming the C-17 comes close to meeting its cost and performance
objectives and the aircraft is used for routine direct delivery in wartime,
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it should provide overall advantages to the Air Force over the C-6,
including lower life-cycle costs.

We believe the most critical assumption used in the Air Force's analysis
involves the routine direct delivery concept. The Air Force (as well as
the Joint Chiefs of Staff) believes that the capability to routinely direct
deliver to forward airfields will provide significant military benefits and
that it can be fully implemented only with the C-17. While concern
remains outside DOD about whether the Air Force will use the C-17 in
potentially hostile areas, Air Force officials state that the aircraft can
and will be used in such areas when the situation dictates. The Air Force
also believes that the C-17’s flexibility to use alternative airfields is not
Just desirable, but necessary, because of main operating base congestion,
among other things.

With the C-17’s expected ability to routinely direct deliver all types of
cargo as well as to perform intratheater shuttle missions, the Air Force
should not require as many C-130 aircraft to move cargo within the the-
ater under the C-17 alternative as under the C-6 alternative. Accord-
ingly, older C-130s could be retired under the C-17 alternative without
replacement and without degrading intratheater airlift capability. The
life-cycle costs associated with those C-130s are a major contributor to
the life-cycle cost advantage of the C-17 alternative as well as to its
lower personnel requirements. However, even if the C-130s to be retired
are replaced under the C-17 alternative, the life-cycle costs and per-
sonnel requirements for the 210 C-17s may be less than those for the
181 C-bs if the Air Force's projections prove to be reasonably accurate.

With the exception of the size of the C-17’s life-cycle cost advantage, DoD
concurs with the analyses and conclusions in this chapter. In the life-
cycle cost area, DOD took issue with (1) the quantities of C-130s to be
replaced in the C-6 alternative and (2) the annual flying hours—and the
annual operating and support cost—assumed for the C-5s already in the
inventory. Upon further discussion with pop, we determined that the
number of C-130s we used was accurately taken from the Air Force’s
updated cost analysis, but its inclusion in the analysis by the Air Force
was not appropriate. We have adjusted our cost analyses to reflect the
appropriate quantity. We disagree with DOD’s rationale for assuming dif-
ferent annual flying hour programs for the same aircraft under the dif-
ferent alternatives being considered. As discussed earlier in this
chapter, we believe it is essential to estimate the cost for existing C-6
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aircraft the same under either alternative in order to ensure a fair cost
comparison.
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Reaching the 66 MTM/
day Goal

Regardless of whether the Air Force buys the C-17 or the C-5 to meet its
intertheater airlift goal, the cost to implement either alternative will
most likely exceed the amounts reflected in the Airlift Master Plan or in
the Air Force’s updated cost estimates. This underestimation is due to
optimistic assumptions concerning the wartime surge utilization rates of
the two aircraft. If the Air Force continues with the C-17 program, it
may need 29 additional C-17s to offset a likely reduction in its wartime
surge utilization rate. This increase would the acquisition cost of
the C-17 option by about $2.3 billion and raise |ts annual operating and
support cost by about $186 million. On the other hand, if the Air Force
buys the C-6 to alleviate its airlift shortfall, it may need 46 more C-bs
than the 181 planned. This increase would raise the C-b option’s acquisi-
tion cost by about $3.6 billion and annual operating and support cost by
about $455 million.

The Air Force structured both the C-5 and C-17 alternatives to meet its
intertheater delivery requirement of 66 Mm/da+y as well as an additional
4 MTM/day to be withheld for Jcs contingency purposes,® as shown in
tables 4.1 and 4.2.

Table 4.1: Intertheater Alrlift Capability
Under C-5 Alternative

Number of Total MTM,

operational | MTM/da day pel
Aircratt type aircraft per aircra aircraft type
C-5 (existing) 10 ‘ 0.1710 18 81
C-141 180 0.0330 594
KC-10 57 | 0.0807 4.6
CRAF 86* | 01546 13 3(
Withheld for JCS . ; . (4 0(
C-5 (new) 156 ) 01710 26.6¢
Total 889 ! 65.34

*Equivalent wide-body aircraft

I
5 As its airlift capability increases, the Air Force has opted to withold 4 MTM/day rather than a full
10 percent of that capability for JCS contingencies.
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Table 4.2: intertheater Alrlift Capabiiity

Under C-17 Alternative Number of Total MTM/

operational MTM/da day per

Alrcraft type aircraft per aircra alrcraft type
C-5 (existing) 110 0.1710 18 81
C-141 180 0.0330 594
KC-10 57 0.0807 460
CRAF 86* 0.1546 1330
Withheld for JCS . . (4.00)
C17 180 0.1520 27 36
Total 613 66.01
*Equivalent wide-body aircraft

The MTM/day contribution of each aircraft to the intertheater goal is cal-
culated by multiplying its average airspeed, productivity factor, average
payload, and utilization rate. The average airspeed is less than the air-
craft’s cruising speed because it takes into account taxiing, ascending,
and descending. The productivity factor reflects the fact that an aircraft
normally carries cargo to its destination and then returns empty. An
average payload is used to recognize that most missions do not use the
aircraft’s full capacity. Among these factors, the utilization rates, or the
number of hours per day that each aircraft is expected to fly, have been
most controversial. Therefore, we focused our analysis on utilization
rates.’

Each aircraft has three utilization rates: (1) the peacetime rate, based on
the hours the aircraft is used in routine day-to-day operations (generally
training) during non-emergency periods, (2) the surge rate, based on the
projected hours of use during the first 45 days of a conflict, and (3) the
sustained rate, based on the expected hours of use for resupplying oper-
ational forces after the initial 45-day surge period.

Peacetime utilization rates are usually based on the training hours
required to maintain the capability to respond to wartime needs. On the
other hand, both the surge and sustained utilization rates are based on
projections of the time the aircraft will be available during wartime for

®In commenting on a draft of this report, Lockheed stated that, in its view, the C-6's average payload
should be increased because of the results of Air Force testing conducted over the past few years. We
found that the Air Force had successfully demonstrated that the C-5 could, under certain conditions,
carry heavier loads. However, Air Force officials emphasize that most 0 loads reach the aircraft's
volume capacity well before its maximum payload has to be considered fore, even if the condi-
tions were present to permit the C-5 to safely operate with a maximum payload, that would have
only a small impact on the C-5's average payload.
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intertheater airlift missions. Key factors in these calculations are air-
borne time, loading and unloading time, ground maneuvering time, ser-
vicing time, and the frequency and extent of required aircraft
maintenance. Because the 66 MTM/dsy goal is based on the Air Force's
surge requirement, the remainder of this discussion will focus on Air
Force estimates of the surge utilization rate.

Surge Utilization Rates

Additional C-5s May Be
Needed to Meet
Intertheater Airlift
Goal

Each aircraft’s surge utilization rate is different because of different
loading/unloading and ground maneuvering capabilities as well as dif-
ferent maintenance requirements. Because the C-17 and C-b aircraft fly
at approximately the same speed, the airborne time per sortie for each is
about the same. However, a difference in an aircraft’s ground time—for
any purpose—can have a significant impact on utilization rates. For
example, the C-17's surge utilization rate for intertheater airlift has
been pro ected at 16.66 hours per day compared with the C-6's 12.6
hours. The C-17’s higher rate is important because it partially offsets
the C-6's greater payload capability—although each C-17 sortie may
contain a smaller cargo load, the C-17 is expected to make more sorties
per day than the C-6. The C-17's utilization rate ig higher than the C-6’s
because of its expected better reliability and maintainability and ground
maneuvering capabilities. As discussed below, even small changes in
surge utilization rates have a significant effect on the number of aircraft
needed to reach the 66 MTM/day airlift goal.

Although a C-6 surge utilization rate of 12.6 hours per day historically
has been used for planning purposes, the Air Force has recently con-
cluded, based on computer simulations, that a 11.0 hour rate is more
realistic for the C-b6 because of ramp space limitations at many airfields
and its high maintenance requirements. The lower utilization rate
reduces the intertheater contribution of each C-6 from 0.171 to 0.151
MTM/day. This reduction affects not only the intertheater airlift capa-
bility of C-56s now in the inventory but also the contribution of future
C-Bs in meeting the airlift goal of 66 MTM/day. Accordingly, the Air Force
would attain only about 60 MTM/day under the C-b alternative as
reflected in the Airlift Master Plan’s option C, and 40 additional opera-
tional C-6s8 will be needed above the 166 estimated to be needed to reach
the 66 MTM/day goal, as shown in table 4.3.
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Table 4.3: Impact of Reduced C-§
Utilization Rate on Intertheater Airlift
Goal

Additional C-17s May
Be Needed to Meet
Intertheater Airlift
Goal

Number of Total MTM/
operational MTM/da day per
Aircraft type aircraft per aircra alrcratt type
C-5 (existing) 110 0.1510 16.61
C-141 180 0.0330 5.94
KC-10 57 0.0807 460
CRAF 86" 0.1546 13.30
Withheld for JCS . . (4 00)
C-5 (new) 156 0.1510 23.56
Subtotal J . 60.01
C-5 (additional needed) 40 0.1510 604
Total 629 66.05

*Equivalent wide-body aircraft.

In order to have 40 additional operational aircraft, the Air Force would
have to buy 46 C-bs, including 6 trainers or backups. The additional air-
craft, assuming they are procured following acquisition of the 181 C-6s
in option C, would cost about $3.6 billion in fiscal year 1986 dollars. If
they were used in Active/Reserve Associate squadrons, the additional
operation and support costs for these C-6s would be about $465 million
per year. More than 5,700 additional personnel would be needed to
operate and support these aircraft.

Although the Air Force's projected surge utilization rate of 15.66 hours
per day for the C-17 has been challenged by some as unrealistically
high, such a rate has been achieved, at least for short periods of time, by
civilian cargo aircraft operating under contract to pap. Nonetheless, the
Air Force does not plan to use the C-17 purely for intertheater airlift. By
virtue of its direct delivery and intratheater shuttle capabilities, the
C-17 is expected to provide an additional 7,000 tons per day to the
existing intratheater airlift capability. In contrast, the 180 C-130s to be
retired would have provided about 3,200 tons per day of intratheater
airlift capability. However, time spent by the C-17 performing
intratheater missions takes away from its intertheater airlift capability.

In their utilization rate projections, the Air Force assumes that about 70
percent of the C-17 fleet will make intertheater direct deliveries to for-
ward operating locations and that about 80 percent of those aircraft will
also make one intratheater shuttle mission. The intratheater shuttle
would probably involve flying from the forward operating location,
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where the initial intertheater delivery was made, Eo a main operating
base to pick up additional cargo and then flying to a forward operating
location to deliver the cargo prior to returning to the United States.

‘ Intratheater Shuttle May Considering the additional distance to be flown for intratheater shuttle
missions, the Air Force has reduced the C-17 utilization rate from 15.66

Have Significant Impact on
P to 16.2 hours per day. (All of the Air Force calculations of the C-17's
- C-17 Intertheater : ; I
Utilization Rate MTM/day capability were based on 15.2 hours per day.) However, it is
Llization ha likely that the C-17 intertheater utilization would be lower than 15.2

hours per day if the Air Force fully factored in the additional time, over
and above the flying time, needed to perform intratheater shuttle mis-
| sions. For example, additional time will be needed to (1) load the air-
craft for the intratheater mission, (2) maneuver on the ground prior to
takeoff, (3) maneuver on the ground at destination, and (4) unload the
aircraft. This nonflying time would reduce the C-17’s intertheater utili-
zation rate.

Air Force officials also told us that the C-17’s utilization rate of 15.2
hours per day may be too high, and the Air Force plans to recalculate it
after some questions on the extent of the aircraft's role in intratheater
airlift have been resolved. For example, one unresolved question is the
extent to which the C-17 should be used for intratheater shuttle mis-
sions, such as moving sealift forces to forward operating locations or
repositioning forces from one location to another Such open questions
may not be resolved and a new C-17 utilization rate determined until the
Worldwide Intratheater Mobility Study is completed (see p. 12).

Impact of Lower C-17 Utilization Our analysis suggests that a more realistic utilization rate for the C-17

Rate may be closer to 14.4 hours per day than the 16.2 hour rate. The differ- |,
ence is attributable to our use of different assumptions for unloading

| time and unscheduled maintenance time. In its calculations, DoD uses a

minimum time to unload the aircraft while we believe it is more realistic
to assume that the minimum time will not always be achievable and that
an average time would be more appropriate. Also, because the takeoff
and landing for each sortie are more stressful on the aircraft than the
hours flown, the additional takeoff and landing involved in an
intratheater shuttle will result in more unscheduled maintenance than
would result from the additional flight time associated with the
intratheater shuttle. Therefore, we estimated unscheduled maintenance
time based on the number of sorties to be flown./ In the Air Force's orig-
inal calculation of the C-17’s pure intertheater utilization rate of 16.66
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hours per day, it estimated unscheduled maintenance time based on the
number of sorties flown. However, in its recalculation of the C-17 utili-
zation rate to reflect the impact of the intratheater shuttle, the Air Force
estimated unscheduled maintenance time based on the number of hours
to be flown.

At a 14.4 hour surge rate, the intertheater contribution per C-17 would
be reduced from 0.152 to 0.144 MTM/day. With that change and the
reduced utilization rate of the C-5s in the inventory, the Air Force would
reach only about 62 MTM/day under the C-17 alternative as currently
structured. Therefore, an additional 26 operational C-17s would be
needed to reach the 66 MTM/day intertheater goal, as shown in table 4.4.

Tabie 4.4: Impact on Intertheater Airlift
Goal of Reducing C-17 Surge Utilization
Rite to 14.4 Hours Per Day

Z
|
|
|
!

Number of Total MTM/
operational MTM/da day per
Alircraft type aircraft per aircra aircraft type
C-5 (existing) 10 015100 16 61
C-141 180 00330 594
KC-10 57 0 0807 460
CRAF 86b 01546 1330
Withheld for JCS . . (4 00)
C-17 (onginal quantities) 180 01440 2592
Subtotal . . 62.37
C-17 (additional needed) 25 0 1440 360
Total 838 65.97

*Revised based on 11 0 hour per day surge utilization rate

bEquivalent wide-body aircraft

To maintain 25 additional operational aircraft, the Air Force would have
to buy 29 additional C-17s—including 4 trainers or backups. Assuming
that these additional aircraft are procured following the acquisition of
the 210 C-17s in option D, they would cost about $2.3 billion in fiscal
year 1986 dollars. If these aircraft are deployed in Active/Reserve Asso-
ciate squadrons, their additional operation and support cost would be
about $186 million per year in fiscal year 1986 dollars. Also, an addi-
tional 2,400 personnel would be needed to operate and support these
aircraft.
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As shown in table 4.5, the reduction in utilization rates and corre-
sponding increase in aircraft quantities have the effect of increasing the
life-cycle cost advantage of the C-17 alternative.

Table 4.5: Comparison of C-5 and C-17
Lite-Cycle Costs When Reduced

" Utilization Rates Are Considered (Fiscal

" Year 1986 Dollars)

Uncertainty
Concerning Use of
KC-10s for Airlift
Versus Aerial
Refueling

£

Annual
Total operating
acquisition and support 30-year life-
cost cost* cycle cost®
C-17 alternative
239 C-17s $28 7 $1.53 $746
All other aircraft® 0 298 894
Total $28.7 $4.61 $164.0
C-8§ alternative
227 C-5s $19.5 $2.23 $86 4
198 C-130s 35 035 140
All other aircraftc 0 298 894
Total $23.0 $5.86 $189.8
Difference $5.7 ($105) ($25.8)

*When all aircraft are fully deployed
bAcquisition cost plus 30 years of operation and support cost

®Expected to be in the airiift inventory as of fiscal year 2000

Because of the unanswered questions on, among other things, the extent
of the C-17's intratheater role, the intertheater utilization rate of the
C-17 is uncertain. We estimate that the C-17 surge utilization rate that
would result in the C-17 alternative’s life-cycle costs equalling the C-6
alternative’s life-cycle costs would be about 10.7 hours per day.

According to the Airlift Master Plan, the Strategic Air Command would
acquire and maintain a fleet of KC-10 aircraft, which are capable of car-
rying cargo, aerial refueling, or both. Although it has yet to be decided
if, when, and/or how many KC-10s would be made available to MAC for
airlift purposes, the Air Force expects the KC-10 fleet to have a cargo-
carrying capability of 4.6 MTM/day.

To the extent that the KC-10s are used primarily for aerial refueling,
however, the Air Force’s intertheater airlift capability would be less
than stated and the overall shortfall greater. If, for example, only half
of the KC-10 fleet’s projected airlift capability were made available to
MAC, there would be an additional airlift shortfall of 2.3 MTM/day. To fill
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such a gap, at least 14 C-bs, 16 C-17s, or 29 KC-10s (all operational air-
craft) would have to be procured at a cost ranging from $1.3 to $2.0
billion (fiscal year 1886 dollars). Annual operating and support costs
would increase by $119 million to $1569 million. Also, approximately
1,200 to 2,000 additional personnel would be needed to support these
aircraft.

For carrying cargo, the KC-10 has some limitations in terms of military
utility. Although it can carry more pallets than the C-17, the KC-10 can
carry neither outsize equipment nor all oversize equipment. More impor-
tant to the Air Force, the KC-10 is able to land only at large airfields,
and unloading it is time consuming and requires specialized materials
handling equipment, which may not always be available.”

Y
Inability of CRAF to

Provide Additional
Intertheater Capability

t

The alternatives considered in the Airlift Master Plan appear unlikely to
meet the intertheater airlift goal of 66 MTM/day. In commenting on DOD'’s
ability to obtain additional intertheater airlift capability, a key poD offi-
cial on airlift matters told us that it is unlikely that additional airlift
capability can be obtained from the CRAF program beyond that already
expected. In fact, we were told that DOD may have some difficulty in
achieving the currently projected annual intertheater airlift contribution
of 13.3 MTM/day from the CRAF program. The airlines are replacing older
aircraft that were in the CRAF program with more fuel-efficient aircraft
that are smaller and less capable for the large volume, long distance
cargo missions required.

Conclusion

The wartime surge utilization rates used by the Air Force for both the
C-56 and C-17 appear to be too high. As a consequence, to reach its 66
MTM/day goal, the Air Force will probably have to acquire, operate, and
support more aircraft under either the C-5 or the C-17 alternative.

Agency Comments and
GAO Evaluation

i

DOD agrees that more C-17s will be needed to make up for the reduced
utilization rate of the C-6s already in the inventory. However, poD noted
that we did not present any analysis in our draft report to support a
reduced utilization rate for the C-17. We agree and have included an
explanation in the report of the differences in assumptions used in our
calculation of a reduced C-17 utilization rate.

"For a discussion of shortages of materials handling equipment, see Military Airlift Improving Man-
agement of Aircraft Loading Operations, GAO/NSIAD-87-5, Oct. 23, 1986
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We continue to believe that our basis for pro, ecting the C-17’s utilization
rate (discussed on page 44) is reasonable. With the exception of our use
of different factors for unloading and unscheduled maintenance time,
we used the same basic methodology employed by DOD to calculate a dif-
ferent C-17 surge utilization rate.
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Appendix I

Comments From the Under Secretary of
Defense for Acquisition

Note: GAO comments
sypplementing those in the
report text appear at the
end of this appendix

i
(

THE UNDER SECRETARY OF DEFENSE

WASHINGTON, DC 20301

ACQUISITION
18 Ftb 1987

Mr., Frank C. Conahan
Assistant Comptroller General

National Security andg
International Affairs Division

United States General Accounting Office
441 G Street, N.W.
Washington, D.C. 20548

Dear #r. Conahan:

This is the Department of Defense (DoD) resbonae to the
General Accounting Office (GAO) draft report, "MILITARY AIRLIFT:
AIR FORCE ANALYSIS SUPPORTS ACQUISITION OF C-17 AIRCRAFT," dated
December 1986 (GAO Code 392206), OSD Case 7197. | This letter and
enclosure confirm the official oral comments provided to your
staff at the January 30 meeting and by telephone on February 4.

The DoD concurs that “,,. the C-17 ... shoyld provide
overall advantages to the Air Force over the C-g, including lower
life cycle costs." The DoD does not, however, dgree with some of
the data used to support several of the GAO findings.
Specifically, the DoD differs with the number of replacement
C-1308 and C-5 flying hours in the C-~5 alternative; the C-141
acquisition and operating and support costs in the C-141 life
extension alternatives; the lower utilization rate and the number
of additional C-17s required in the C~17 alternative; and
difficulty in reaching the CRAF objective,

The enclosure provides the DoD comments in detail. 1In
addition, on January 30 the Department separately provided your
staff with an annotated copy of the draft report, indicating
technical corrections and recommended clarifications,

Sincerely,

LD Vil
N

Enclosure
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GAO DRAFT REPORT - DATED DECEMBER 31, 1986
(GAO CODE 392206) 0SD CASE 7197

MILITARY AIRLIFT: AIR FORCE ANALYSIS
SUPPORTS ACQUISITION OF C-17°

DEPARTMENT OF DEFENSE COMMENTS

‘ * % X & &

FINDINGS

; o FINDING A: Types Of Aircraft. The GAO reported that
| alrTIft Ts normally classified as either intertheater (from
one theater of operation to another) or Jintratheater
(operations within a theater). The GAO noted that,
currently, intertheater airlift operations would be
conducted by C-5, C-141, KC-10 and the Civil Reserve Air
Fleet (CRAF). The GAD also noted that after the troops and
equipment arrive in the theater via airiift, sealift, or
prepositioning, intratheater airlift--currently C-130
aircraft--transport them between main operating bases or
seaports and forward operating locations. The GAO observed
that the C-17 is needed for additional 1long-range airlift
capability, and that over the next 5 years, the Air Force
plans to request about $14 billion to develop and buy the

Now pp 2, 10-11, 13-14 C-17. (pp. 2-3, p. 10/GA0 Draft Report)

DoD POSITION: CONCUR

o FINDING B: Intertheater And Intratheater Airlift
Requirements. The GAD noted that to determine the mix of
aTrTift, sealift, and prepositioning, which would proviae an
acceptable U.S. response to military contingencies in the
1990s, the Defense Authorization Act of 1981 required the
DoD to better define overall U.S. mobility requirements.
The GAO also noted that a resulting study published in April
1981, known as the Congressionally Mandated Mobility Study
(CMMS), concluded that the DoD needed an intertheater

! airlift capability of a minimum of 66 million-ton miles per

day (MTM/day). The GAO reported that after arriving in a

theater by airlift and/or sealift, equipment and troops

, often have to be reshipped by intratheater transportation

{(such as aircraft, rail, or truck) to a locatfion where they
can be organized into fighting units. The GAO also observed

1 ENCLOSURE
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that although the DoD considers the current inventory of C-
130s to be {nadequate to support its intratheater deployment
and resupply requirements, the need for more {ntratheather
air1ift has not been well quantified. The GAO noted that,
as a result, the intratheather mobility requirement is bein?
* studied but the study 1s not expected to be completed unti
Now on pp. 11-12 Mid-1987. (pp. 11-12/GA0 Draft Report)

1

DoD POSITION: CONCUR

] FINDING C: Matching Intertheather Afrlift Capabilities and
Requirements. TheSTHﬂT‘Teported That following the CHMS
study, the Air Force began to analyze how best to fncrease
its intertheater airliift capability to meet the 66 MTM/day
goal, The GAO noted that the study culminated in the

| publication in 1983 of the Airlift Master Plan, and included

f an assessment of  existing and projected DoD airlift

capabilities. The GAO reported that the study concluded

shortfalls in intertheater airlift capability for FY 1983 to
be 37.3 MTM/day, and projected shortfalls for FY 1989 to be

17.5 MTM/day and for FY 2000 at 27.0 MTM/day. The GAD also

reported that to obtain the additional 27 MTM/day needed by

FY 2000, the Air Force recommended in ity 1983 Airlift

Master Plan that the C-17 be developed and produced. The

GAO observed that, according to the DoD, the C-17 s

expected to modernize the afrlift fleet and improve U.S.

. capabiiity to rapidly project, reinforce, and sustain compat

ﬂwwonpp1243. forces worldwide. (pp. 12-14/GA0 Draft Report)

DoD POSITION: CONCUR

] FINDING D: Alternative Force Structures Analyzed. The GAD
reported that in September 1983, responding to the CMMS
results, the Afir Force published its Airlift Master Plan on
how to fncrease {1ts intertheater airlift capabilities and
how to modernize its airlift forces. The GAO noted that the
Afr Force evaluated six alternative force structures, which
were all equal 1in terms of their intertheater airlift
capability, with three alternatives based on buying
additional C-5s and three based on developing and buying the
C-17. The GAO reported that the Air Force salected the C-17
alternative as its airlift force structure {for the FY 1998
time frame, The GAO concluded that by :the Air Force
selecting this option, in effect, it envisions eventually
replacing the remaining C-141s with additional C-17s as
they are retired in the FY 2010 to 2015 timeframe.

Now on pp 16-20. (pp. 17-22/GA0 Draft Report)

i
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DoD POSITION: CONCUR

o FINDING E: Military Utility. The GAO noted that the Air
Force compare u xperience in operating the C-§
with the projected performance of the C-17., The GAO found
that the C-17 offers the potential to provide greater
military utility than the C-5, According to the GAO,
although the C-5 is a very capable afrcraft, it cannot match
the C-17's expected capability to land and operate at a
wider range of airfields closer to the battle area. The GAO
also found that this capability to routinely direct deliver
should reduce the time it takes to position forces to meet

‘ wartime needs. The GAO reported that, according to the Air

1 Force, it will routinely use the C-17 for direct deliveries,

fncluding deliveries to potentially hostile areas and this

is the key to achieving full benefits from the C-17. The

GAO observed that while there remains concern about whether

the Air Force will expose such an expensive afrcraft to

potential enemy fire, it is the Air Force stated position
the aircraft will be used when and where the situation

‘ Justifies the risk. The GAO reported it is also the Air

) Force position that the flexibility provided by the C-17 to

use alternative airfields is not just desirable, it is

necessary because of (among other things) main operating
| base congestion, The GAO concluded that perhaps the most

critical assumption in the Air Force analysis involves the
use of the C-17 for routine direct delivery to forward
airfields during wartime, including its use in potentially
hostile areas. Further, the GAO concluded that such use
significantly contributes to the military utility advantage
of the C-17, as well as to its life cycle cost and personnel

requirements advantages. The GAO concluded that with the C-

17's expected ability to routinely direct deliver all types

of cargo as well as to perform some intratheater shuttle

missions, the Air Force should be able to retire some older

' C-130 aircraft without replacement and without degrading
Now on pp 2-3, 22-26. intratheater airlift capability. (pp. 3-5, pp. 24-31, p.
' 50/GA0 Draft Report)

DoD POSITION: CONCUR

o FINDING F: Increases In Capability. The GAO found that
because the C-5 7s being produced and the first C-17 will
not enter the inventory wuntil 1991, the C-5 alternative
would allow the Air Force to increase its airlift capability
more quickly. The GAO found, however, that in its analysis
the Air Force programmed a higher peak production rate for
the C-17 as compared to the C-5, so that both would reach
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the 66 MTM/day goal at about the same time. The GAQ
observed that because Lockheed has the necessary plant
capability, 1t is feasible to produce the C-5 earlfer than
projected by the Air Force. The GAO also found that with
, equal production rates, the C-5 alternative would, in fact

: reach the 66 MTM/day goal 5 years earlier than the C-1/
Now on pp 4, 26-27, 30. alternative. (pp. 3-5, pp. 33-35, pp. 50-51/GA0 Draft
| Report)

DoD POSITION: CONCUR. The GAO analyzed the case of equal
production rates (24 per year for the C-5B and the C-17A)

A more appropriate comparison would be at the maximum
tooling capacity rate for each ajrcraft, 30 for the C-5B and
36 for the C-17A, which leads to each alternative reaching
the goal more rapidly with the difference only being 3
years.

o FINDING G6: Life Cycle Costs. The GAC noted that in the Air
Force updated cost analysis, the C-17 alternative was $26.3
billion (in FY 1986 dollars) less costly on a life cycle
basis than the C-5 alternative. Based on 1ts review of the
Air Force analyses, the GAO found that the C-17 alternative
should be less costly than the C-5 alternative on life cycle
basis, although the cost savings may not be as great as
stated by the Air Force ($12.8 rather than $26.3 billion).
Specifically, the GAO found that higher C417 acquisition
costs could be more than offset by lower operating and
support costs, resulting in lower C-17 life clycle costs than
the C-5 alternative. The GAO also found that the C-17 is
expected to be much more fuel efficient than the C-5 and
require significantly less maintenance, and the warranty
provisions f{ncorporated fin the C-17 contract could help
ensure that the C-17 will achieve projected reljability and
maintainability requirements. The GAO observed, however,
most of the C-17 1ife cycle cost advantage results from its
expected capability to routinely direct deliver to forward
operating locations and perform some {intratheater shuttle
missions. The GAO0 also reported that the Afr Force's
updated analysis shows a difference in (<4130 quantities

Comment 1. between the C-5 and C-17 alternatives of only 144

operational aircraft rather than the 1po operational

aircraft referred to in the Airlift Master Plan. The GAO

concluded that the Air Force plan to purchase 198 C-130s (18

are for trainers and backup) to replace 180 operational C-

130s to be retired under the C-5 alternative 1is not

appropriate, The GAO noted that, if 144 operational C-130s
were replaced under the C-5 alternative, only 158 C-130s

(includes 14 trainer/backup aircraft), rather than 198 C-

130s, would have to be purchased. The GAO iconcluded that,
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at current C-130 unit <cost, the C-5 alternative's
acquisition costs would be about $1 billion less in fiscal
year 1986 dollars than estimated by the Air Force. The GAO
further reported that the Air Force, in its updated cost
analysis, went into great detail in estimating the operating
and support costs of the airlift force structure under the
C-5 and C-17 alternatives. The GAO, however, did not concur
in some of the Air Force's cost estimating assumptions. In
addition, the GA0 found that with the routine direct
delivery capability, some older C-130s would not have to be
replaced under the C-17 alternative as they are retired.
The GAO concluded that the 1ife cycle costs savings
associated with fewer C-130s are a major contributor to the
1ife cycle cost advantage of the C-17, and to its lower
personnel requirements. The GAQ further concluded that even
if the older C-130s needed to be replaced under the C-17
| alternative the life cycle costs for the C-17 alternative
: would still be slightly less than for the C-5 alternative.
: The GAO also concluded that unless the Afir Force cost and
! performance projections for the C-17 prove to be highly
| optimistic, lower operating and support costs should offset
Now on pp 3,27-34 its higher acquisition costs. (pp. 3-5, pp. 35-44, pp.
50-51/GA0 Draft Report)

DoD POSITION: PARTIALLY CONCUR. The GAO reduction in the
Wumber of C-130s required under the C-5 alternative is not
valid. The Airlift Master Plan (ALMP) requires that the
fntratheater airlift capability not fall below 9000

See Comment 1 tons/day. To maintain this capability under the C-5
| alternative, 522 C-130s are required, which necessitates
procuring 198 new C-130s. The Air Force reduction of

40 C-130s ( 198 to 158 ) is an initial step in implementing
the ALMP in anticipation of receipt of the C-17s and is not
a valid basis for use in the C-5 alternative. Additionally,
the GAO evidently used an inappropriately low C-5 flying
hour rate for 70 of the existing C-5s 1in the C-5
alternative, Combined with the C-130 quantity matter, the
$12.8 billion figure would become $22.8 billion, not much
different than the Air Force $26.3 billion figure. It is to
be noted that all cost analyses were done during the Fall of
1986 and do not reflect any changes that have subsequently
occurred. Specifically, the DoD notes that the '1ife cycle
cost of the C-17 has 1increased by $0.4 billion in FY 1986

dollars. This 1dincrease results from an idncrease 1in
acquisition «costs, due primarily to a reestimate of
recurrin ajrcraft production costs. The dncrease has

negligible effects on all calculations, observations, and
conclusions reached in the GAO report.
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i

Now on pp 3, 34.

See Comment 1

!

!

|

Now on pp. 35-36

See Comment 1

Now on pp. 36-37.

FINDING H: Manpower Recuirements. The GAO reported that
The C-17 alfernative could require about 11,000 fewer
personnel than the C-5 alternative. The GAO found that over
one-haif of the estimated personnel savings would resuit
from not replacing some older C-130s as they are retired.
The GAO observed that the significantly improsed reliability
and maintainability projected for the C-17 is the key reason
for fewer maintenance personnel. (pp. 4-5, pp. 45-46,

~aam e ma om

p. 51/GA0 Draft Report)

DoD POSITION: CONCUR. The DoD notes that bised on the 180

vice 144 C-130s (see DoD position of Finding G), the C-17
alternative would require about 13,000 fewer personnel.

FIMNDING 1: Force Stability. The GAO found that while the
primary objecEive of the AKTrlift Master Plan was to desion a
force structure to meet the intertheater ainlift goal, the
Air Force also wanted to stabilize the number of aircraft in
its airiift force. The GAO also found that the Air Force
expected to avoid the costs of airbase activations,
deactivations, and facility construction by maintaining a
force size and unit structure comparable to that of the
current active and reserve afirlift units. The GAO noted
that the airiift master plan was prepared in 1983 and
changes have taken place. The GAQ observed that using an
updated FY 1989 projection, the C-17 alternative recults in
a force structure of 869 aircraft--slightly smaller than the
887 aircraft in the FY 1989 projection mace in the 1983
report. The GAO found that, on the other hand, the updated
FY 1989 projection for the C-5 alternative, including the

wanl asaman + al Sha Al daw C_127Ne waen 14 {m 1n? mana
FeEpiIesvomcn. Vi LG Vi duTT w=idJdVI, rea2uvl v N AWVEL mvrer ©

aircraft to operate and support. {(pp. 46-48/GA0 Draft
Report)

DoD POSITION: CONCUR. The DoD notes that ba
"

YL Y N 1970 wmwaoawa a d e mie alf - e am o e
VYEILE A9% Vv=1lJdVd, 490 AIVUrE alrvraty are rey r

ed on the 180

FINDING J: Modernizing The Force. The GAD observed that
The RIr Forc® objective of modernizing its airlift force
involves principally the need to retire a portion of the

The GAO noted that some have recommended that the Air Force
extend the l1ife of the C-141s, thereby reducing the number
of C-17s or C-5s to be acquired. The GAO found that while
it may be possible to extend the service 1ife on the C-141,
a compieie anaiysis of the necesary actions and costs has
not been done. The GAO concluded that even {if the C-141
service 1ife is extended, a C-141 replacement would still be
needed in the 2010-2015 time frame at current usage rates.
(pp. 48-49/GA0 Draft Report)
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DoD POSITION: CONCUR. The DoD observes, however, that the
cost catculations should have taken into account the
acquisition and operating and support costs of the (-141
See Comment 2 1ife extensfon. It would then have shown the increased life

| cycle cost due to retaining the C-141s in both the C-17 and
C-5 alternatives vice the costs if the 1ife had not been
extended. Further, the C-17 alternative under the (-141
1ife extension option, still shows a considerable cost
saving vice the C-5 alternative.

o FINDING K: Reachin% The 66 HTH/D;¥ Goal.: The GAO found
that regardless of whether e r Force buys the C-17 or
the C-5 to meet its intertheater airl{ft goal, the cost to
implement either alternative will most 1ikely exceed the
amount reflected in the Airlift Master Plan or in the Air
Force updated cost estimates. The GAO observed that the
MTM/day contribution of each aircraft to the intertheater
productivity factor, average payload, and utilization rate.
The GAO concluded that among these factors, the utilization
rates (or the number of hours per day that each aircraft is

| expected to fly) are the most controversial factors. {pp.

Now on pp 3-4, 40-42 3-4, pp. 52-54/GA0 Draft Report)

DoD POSITION: CONCUR. The DoD notes that the GAO report
, shows the Tife cycle cost to fully achieve the 66 MTM/day

goal under the C-5 alternative is $37.1 billjon greater than
to reach the same goal under the C-17 plan

|
|
!
!
|
|

|
|
!
I

: o FINDING L: Surge Utilization Rates. The GAO observed that
each aircraft’™s surge utilization rate is different because
of different loading/unloading and ground maneuvering
capabilities, as well as different maintenance requirements.
Because the C-17 and C-5 aircraft fly at approximately the
same speed, the airborne time for each is about the same.
The GAO found however, a difference in an aircraft's ground
time--for any purpose--can have a significant impact on
utilization rates. For example, the GAO noted that the
C-17's surge utilization rate for intertheater airlift has
been projected to be 15.65 hours per day while the
comparable rate for the C-5 is 12.5 hours per day. The GAO
found that the higher rate for the C-17 is important because
» it partially offsets the greater payload capability of the
C-5. Although each C-17 sortie may contain a smaller cargo
load, 1t {s expected to make more sorties per day than the
C-5. In addition, the GAO found that the utilization rate
f for the C-17 is higher than the C-5 because of its expected
better reliability and maintainabflity and its better ground
maneuvering capabilities. The GAO concliuded, however, that
the wartime surge utilization rates used by the Air Force
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for both the (-5 and C-17 are too high. The GAO further

‘ . concluded that, as a consequence, {if 1t 1s to reach its

1 : 66 MTM/day goal, the Air Force will 1ikely have to acquire,
) operate and support more aircraft under either alternative.
Now on pp. 34, 42. (pp. 54-55, p. 62/GAO Draft Report)

! DoD POSITION: PARTIALLY CONCUR, There {13 no basis for

stat1ng That the C-17 util{ization rate is too high. (Also

see DoD position on Finding N.)

] FINDING NM: Additional C-5s Ma Be Needed To Meet
Tntertheater A{rTITt Goal. The GADU observed that although a
C-5 surge utiTization rate of 12.5 hours per day has been
historically used for planning purposes, the Air Force has
recently concluded, based on computer simulations, that a
11.0 hour rate was more realistic for the C-5 because of
ramp space l1imitations at many airfields and 1its high
maintenance requirements. The GAO found that the reduction
to the 11.0 hour rate affects not only the current
; intertheater airlift capability because of the C-5s in the
inventory, but also the contribution of future C-5s to
meeting the afr1iift goal of 66 MTM/day. The GAO also found
that under the C-5 alternative as reflected in the Airlift
Master Plan,the Air Force would attain only about 60 MTM/day
and 40 additional operational C-5s will be needed above the
156 estimated to reach the 66 MTM/day goal. The GAD
concluded that 1in order to have additional operational
aircraft, the Afr Force would have to buy 46 C-5s--the other
six needed for training or as backup afrcraft costing about
Now on pp. 3-4, 42-43. $3.6 billion. (p. 4, pp. 55-56/GA0 Draft Report)

DoD POSITION: CONCUR. The DoD notes that the corresponding
addTtional Tife cycle cost is $18.9 billion.

° FINDING N: Additional (C-17s May Be Needed To Meet
Intertheater A{FIITt Goal. KTthough the U-17"s surge
utTTTzation rate of 15.50 hours per day projected by the Air
Force has been challenged by some as unrealistically high,
the GAO found that such a rate has been achieved by civilian
cargo afrcraft operating under contract to the DoD. The GAO
observed, however, that the Air Force does not plan to
operate the C-17 in a purely intertheater airlift role. The
GAO found that by virtue of 1its direct delivery and
intratheater shuttle capabilities, the C-17 is expected to
provide an additional 7,000 tons per day of 1intratheater
airlift capability. The GAD observed, however, time spent
by the C-17 performing intratheater missions takes away from
its fintertheater airlift capability thus providing a net
intertheater utilization rate of 15.2 hours. The GAOD also
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reported that, according to several Air Force officials, a
14.0 hours per day utilization rate for the C-17 may be more
realistic than the 15.2 hour rate. The GAO found that at a
14.0 hour surge rate for the C-17 and the reduced rate for
: the C-5, the intertheater contribution per C-17 would be
I reduced from .152 to .140 MTM/day and an additional 31
| operational C-17 aircraft would be needed to reach the

66 MTM/day intertheater goal, plus five needed for training
or as backup aircraft, costing about $2.9 billion. The GAO
concluded that because of the unanswered questions on {among
other things) the extent of this intratheater role, there
remains uncertainty as to the intertheater utflization rate
Now on pp 3-4, 43-46 that the C-17 will be able to achieve. (p. 4, pp. 56-
60/GA0 Draft Report)

DoD POSITION: PARTIALLY CONCUR. There {is no basis for the
GAD assertion that a 14.0 hour utilization rate for the C-17
may be more realistic than the 15.2 hour rate. The GAO has
not presented any analysis to support a reduced rate. The
only additional C-17s required would be those needed to
compensate for the lower utilization rate of the C-5B.
Approximately 18 additional C(C-17s would be required at an
additional cost of $1.5 billion for a corresponding life
cycle cost addition of $4.8 billion, as compared to $18.9
billion for the C-5 alternative.

o FINDING 0: \Uncertainty Concerning Use Of KC-10s For Afrlift
Versus Aerial Refueling. The GAU observed that, according
to the ATrTift WMaster Llan, the Strategic Air Command would
acquire and maintain a fleet of KC-10 aircraft, which are
capable of performing a cargo carrying role, a refueling
role, or both. The GAO found that although it has yet to be
decided 1f, when, and/or how many KC-10s would be made
available to the Military Airiift Command (MAC) for airlift
purposes, the Air Force expects the KC-10 fleet to have a
cargo carrying capability of 4.6 MTM/day. The GAO also
found, however, that to the extent that the KC-10s are used
primarily for aerial refueling purposes, the Air Force
fntertheater airliift capability would be less than stated
and the overall shortfall greater. The GAO noted, for
example, that 1{if only one-half of the KC-10s were made
available to MAC for the cargo role, an additional airlift
shortfall of 2.3 MTM/day would exist. The GAO found that to

| f111 such a gap, (1) at least 14.C-5s, 16-C-17s, or

29-KC-10s (a1l operational aircraft) would have to be

procured at a cost ranging from $1.3 to $2.0 billion (FY

1986 dollars), (2) annual operating and support costs would

increase by $119 to $159 wmillion, and (3) from 1,200 to

2,000 additional personnel would be needed to support these

Now on pp. 46-47 aircraft. (pp. 60-61/GA0 Draft Report)
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Appendix I
Comments From the Under Secretary of
Defense for Acquisition

DoD POSITION: CONCUR. The DoD observes that KC-10s have
been assigned to airlift missions in operational plans.

Sep Comment 3. Further the 4.6 MTM/day capabﬂity already takes into
: account that, on the average, only two-thirds of the

: fleet's cargo carrying capacity would be utflized. Thus the
} 2.3 MTM/day discussed would correspond to only one-third
i v:c:ifone-half of the fleet's capability being used for
airlifte,

0 FINDING P: Inabilit Of CRAF To Provide Additional
Intertheater Capabi1ity. The GAU found that (he ability of

The aTternatives considered in the Airlift Master Plan to
meet the intertheater airlift goal of 66 MIM/day appears
unlikely. The GAO observed that in commeénting on the
' ability of the DoD to obtain additional intertheater airlift
. capabi{ity, a key DoD official on afirlift matters stated
that it {is unlikely that additional airlift capability can
be obtained from the CRAF program. The GAO observed that,
in fact, 1t was told that the DoD may have some difficulty
] in achieving the annual intertheater airlift contribution of
Nbw on p. 47. 13.3 M)‘I’M/day from the CRAF program. (pp. 61-62/GAD Draft
| eport

DoD POSITION: PARTIALLY CONCUR. Since the time the GAO
See Comment 4. tonducteéd Tts onsite audit work, additional CRAF capability
has been obtained. The latest DoD estimate (as of November
TYB6 ) 1s that CRAF will reach 13.8 MTM/D by FY 1989.

RECOMMENDATIONS

) None.

10
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Appendix I
Comments From the Under Secretary of
Defense for Acquisition

The following are GAO’s comments on the Department of Defense’s letter
dated February 18, 1987.

-
GAO Comments

|
(392206)

1. During recent discussions, DoD officials recognized that the Air Force
had inappropriately included in its life-cycle cost analysis the recent Air
Force action to begin implementing the C-17 alternative by reducing the
inventory of C-130 aircraft. As a consequence, the Air Force analysis
understated the number of C-130s to be operated and supported in the
C-b alternative. We have changed our life-cycle cost and manpower
assessments to reflect the proper number of C-130s that should have
been used for the C-6 alternative. However, we adjusted both the quan-
tity of C-130s projected for fiscal year 1989 as well as the number of
C-130s to be retired and replaced in the C-5 alternative. The C-5 alterna-
tive still results in an increase of 102 aircraft over the fiscal year 1989
inventory projection, but the C-17 alternative would now result in a
decrease of 54 aircraft.

2. For consistency and clarity, we have revised our cost calculations to
include life-cycle costs associated with the entire airlift aircraft inven-
tory, including the C-141 fleet. The inclusion of these costs does not
affect life-cycle cost savings because they apply equally to each
alternative.

3. We have modified the language used in our example to refer to one-
half of the KC-10 fleet’s cargo-carrying capability being made available
to MAC rather than one-half of the KC-10s being made available to MAC
for cargo carrying.

4. We have changed the language used in this section to clearly indicate
that, although the current CRAF airlift capability is only about 10.0
MTM/day, we are not suggesting that the Air Force will not meet the CRAF
goal used in its analyses (13.3 MTM/day) or the recently revised CRAF goal
(13.8 MT™/day). However, we are pointing out that bop would probably
have difficulty meeting a significantly larger CRAF goal.

Page 61 GAO/NSIAD-87-97 Military Airlift

-
R






.

%,

omired Btates 0 First-Class Mail *
eneral Accounting Office Paid.
Washington, D.C. 20548 Postage g AF‘[;ees ai
%Ofﬁcial Business Permit No. G100

Penalty for Private Use $300

J
Address Correction Requested




Requests for copies of GAO reports should be sent to:
U.S. General Accounting Office

Post Office Box 6016

Gaithersburg, Maryland 20877

Telephone 202-275-6241

The first five copies of each report are free. Additional copies are
$2.00 each.

There is a 25% discount on orders for 100 or more copies mailed to a
single address.

Orders must be prepaid by cash or by check or money order made out to
the Superintendent of Documents.





