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Abstract. NASA, the U.S. government agency which has invested the most in reusable launch 
vehicle (RLV) technologies, has developed a revised Integrated Space Transportation Plan (ISTP) 
to support Space Shuttle operations, development of a crew-carrying Orbital Space Plane (OSP), 
and investment in technologies for a Next-Generation RLV.  The Department of Defense (DoD) 
space community, led by the Air Force, has a number of space mission requirements, most 
notably the need for Operationally Responsive Spacelift (ORS), that could be met by a reusable 
launch system.  Accordingly, it is important to examine to what extent the military’s needs can be 
meshed with NASA’s.   
The ISTP may offer some innovative possibilities.  The OSP, the hardware available from the 
canceled X-38 Crew Return Vehicle, and the Shuttle itself could all be useful.  For instance, 
NASA’s OSP, when combined with the Air Force Evolved Expendable Launch Vehicle (EELV), 
will provide a technology base for development of a reusable unmanned craft capable of several 
missions of interest to the military space community.  The reduced need for Space Shuttle flights 
after the OSP becomes operational could open up the possibility for new DoD missions using the 
unique capabilities of the Space Shuttle.  Finally, the “low end” launch requirements – those 
concerning rapid delivery of small satellites on demand – may be addressed by any of several 
innovative systems in development by private entities, DARPA, and the Air Force Space 
Battlelab.  This is also an area of interest to NASA, which has a continuing need to launch small 
science satellites and a requirement for Alternate Access to Station (AAS).   
Not all these options will prove practical or cost-effective for NASA or the Air Force, but all 
demand proper examination.  Matching up the current and emerging technologies and 
requirements is a critical first step toward improving the nation’s space-based military capabilities 
in a manner the nation can afford.  
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Introduction 
 
Air Force Space Command (AFSPC) has 
produced, and the DoD process, has 
validated, the Operationally Responsive 
Spacelift (ORS) Mission Need Statement 
(MNS).  The MNS states the fundamental 
military requirement    to ensure “the Air 
Force has the capability to rapidly put 
payloads into orbit and maneuver spacecraft 
to any point in earth-centered space, and to 
logistically support them on orbit or return 
them to earth.”  It describes “responsive” as 
“ready to launch within hours of call-up.”1   
 
To address these needs, the ORS MNS 
emphasizes two mission objectives:  (1) 
transporting mission assets to, through, and 
from space, and (2) spacecraft servicing, 
including resupply, repair, replacement, and 
upgrade of space assets while in orbit.  
These mission objectives appear to have 
important overlaps with NASA’s needs to 
staff and supply the International Space 
Station (ISS), orbit a variety of science 
payloads, and service major observatories 
like the Hubble Space Telescope. 
 

Air Force Requirements 
 

The DoD has designated the Air Force as 
the lead Service for space.  As such, the Air 
Force has the largest share of the 
responsibility to provide space capabilities 
for use by DoD elements. 
 
According to AFSPC’s 5 November 2002 
Strategic Master Plan (SMP) for FY 04 and 
Beyond,2 AFSPC has organized its space 
capabilities into four mission areas: 
 

• Space Force Enhancement (i.e., 
capabilities that contribute to the 
effectiveness of military operations) 

• Counterspace (i.e., maintaining space 
superiority)  

• Space Force Application (i.e., weapon 
systems that operate from or through 
space, holding terrestrial targets at risk) 

• Space Support (i.e., launch and satellite 
control) 

 
To conduct operations within each of these 
mission areas, AFSPC requires spacecraft, 
ground systems, and launch systems with 
certain capabilities.  The ORS MNS 
establishes a need for more responsive space 
launch systems and improved spacecraft 
servicing capabilities.  Current launch 
systems, which require months to prepare, 
offer no capability for rapid response to 
augment on-orbit space forces in a crisis or 
to replace satellites lost to malfunction or 
enemy action. 
 
 

Requirements by Mission Area 
 
Space Force Enhancement 
 
Space Force Enhancement (SFE) provides 
the capability to disseminate timely, 
accurate information that enables situational 
awareness and effective command and 
control for military forces.  To varying 
degrees, responsively-launched satellites 
have the potential to improve or enhance: 

• Command, control, and  
communications by adding capacity 
and coverage; 

• Environmental monitoring, with 
improved coverage, revisit times, 
and dissemination of data; and 

• Threat warning with data on 
location, identification and tracking 
of hidden and moving targets. 

 
Counterspace 
 
Today, AFSPC’s counterspace capabilities 
are limited primarily to the situational 
awareness functions provided by the Space 
Surveillance Network (SSN).    Responsive 
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spacelift vehicles could potentially be used 
to enhance: 

• Space situational awareness with 
close-proximity inspection 
capabilities, 

• Attack identification, detection, and 
reporting, 

• Active defensive capabilities to 
protect U.S. and allied space systems 
from man-made or environmental 
threats, and 

• Offensive counterspace capabilities 
to prevent unauthorized use of 
friendly space capabilities, or 
negating an adversary’s space 
capabilities. 

 
Space Force Application 
 
Today’s force application mission focuses 
on nuclear deterrence using intercontinental 
ballistic missiles (ICBMs). AFSPC currently 
has no capability to provide prompt global 
strike using conventional weapons.  AFSPC 
is very interested in developing a 
conventional, non-nuclear strike capability 
from and through space, as well as a space-
based target and engagement capability to 
support missile defense.  The mulitmission 
delivery system called the Common Aero 
Vehicle (CAV) appears to be the leading 
concept for providing conventional strike 
capability.  The utility of such new 
capabilities depend heavily on the ability to 
responsively access space. 
 
Space Support 
 
The Space Support mission area includes 
satellite control, launch operations, launch 
and test ranges,  modeling, simulation and 
analysis (MS&A), and force development 
evaluation (FDE).  Current Air Force 
capabilities for launch operations include 
only expendable launch systems which 

require months to prepare and launch.  
Similarly, the Air Force Satellite Control 
Network currently operates by scheduling 
operations well in advance.   
 
The Air Force has not formally begun a 
development program to acquire more 
responsive space launch systems, though the 
Strategic Master Plan notes that, “AFSPC 
will strive to provide robust and responsive 
spacelift to support both routine and time-
sensitive military operations and to develop 
capabilities to reposition, recover, and 
service assets on orbit.”3  The Air Force has, 
for several years, been considering a 
reusable Military Space Plane (MSP) and 
other options, but the search for practical 
new hardware is only now ramping up 
toward real development programs. 
 

NASA Requirements 
 
NASA’s requirements for space 
transportation begin with its missions: 
improving life on Earth, finding life beyond, 
and inspiring the next generation of 
explorers.  In practice, the near-term needs 
include supplying and expanding the 
International Space Station (ISS), launching 
and operating science satellites (most using 
low Earth orbit (LEO)), and to launch and 
operate probes to other celestial bodies (the 
Moon, Mars, asteroids, etc.). 
 
NASA’s Integrated Space Transportation 
Plan (ISTP), shown in the graphic below, 
focused the agency’s efforts on: 
 

• Extending the life of the Space 
Shuttle.  After the Columbia tragedy, 
this may expand to include return-to-
flight activities and additional safety 
enhancements, which may in turn 
take money from other endeavors. 

• Developing the Orbital Space Plane 
(OSP), with the primary mission of 
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transferring crews to and from the 
ISS. 

• Developing Next-Generation Launch 
Technology for the eventual Shuttle 

replacement, a singe-stage- or two-
stage-to-orbit craft designed to 
reduce turnaround times, lower 
costs, and improve reliability. 

 

 
Figure 1.  NASA ISTP, October 2002. 

 
 
 

NASA Technology of Interest to DoD 
 
Under the 1996 National Space Policy, 
NASA was to be the lead agency in 
developing RLV technology, while DoD 
had the lead for expendable launch vehicles 
(ELVs).  (At this writing, the policy is under 
review.)  This assignment to DoD resulted 
in the current EELV systems, the Delta IV 
and Atlas V.  NASA has not developed a 
new RLV as yet, but has existing and in-
development technology that may be of 

service to both NASA and DoD 
requirements. 
 
The Space Shuttle 
 
The Space Transportation System, or Space  
Shuttle, was originally designed and built to 
satisfy military as well as NASA 
specifications.  Designed in the 1970s, it 
made its first orbital flight in April 1981.  
The three remaining orbiters, while aging,  
are well under the 100-flight lifetime 
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envisioned when they were built. (Discovery 
made its first flight in 1984, Atlantis in 
1985, and Endeavor in 1992.)  For Fiscal 
Year 2004, NASA has requested $1.6 billion 
to upgrade and operate the Shuttle until at 
least 2012, with an option to keep it flying 
another decade (this request was submitted 
before the Columbia accident, so 
modifications can be expected).  
  

 
 

Figure 2.  Space Shuttle. (NASA) 
 
When the Shuttle program began, DoD 
planned to eventually buy its own shuttles,  
especially for launching satellites from 
Vandenberg AFB, CA, into polar orbit.  The 
military, however, turned back to 
expendable launches after the Challenger 
accident in 1986.  DoD has not flown a 
dedicated Shuttle mission since STS-53 in 
1992, although it continues to fly astronauts 
and some experiments on NASA missions.   
 
The Shuttle still has some unique features 
that make it attractive for certain missions.  
It is, and will remain for at least several 
years, the only reusable space vehicle in the 
world.  It has a capacious payload pay (18.3 
x 4.6 meters (m)) and gives a payload a 
much softer ride than ELVs.  It can carry 
over 25 metric tons (mt) of payload mass, 
depending on the orbital inclination and 
altitude.  It has considerable maneuvering 
capability in orbit.  Applications already 
demonstrated for the Shuttle include 
grasping, servicing, and releasing satellites, 
or grasping malfunctioning or stranded 

satellites and returning them to Earth.  
Inherently, this also means the Shuttle is 
capable in theory of inspecting or capturing 
non-US satellites.  Even though the US had 
no intention of using the Shuttle for such 
missions, the system’s potential as a 
Counterspace system was obvious enough to 
bring vociferous protests from the Soviet 
Union when the shuttle was built (and to 
spur the building of a competing Soviet 
shuttle, Buran, a technical success but an 
economic disaster).   
 
With DoD examining such concepts as 
refuelable satellites (via DARPA’s Orbital 
Express experiment) and the antimissile 
Space Based Laser (SBL), which will 
require considerable servicing over its 
lifetime in space, it’s possible the shuttle 
could again find some military use.  It’s not 
a responsive vehicle for time-urgent 
missions, but not all missions will require 
high responsiveness.. 
 
One possible option is to modify the Shuttle 
for automated flight without a crew.  Some 
portions of the trajectory, notably on re-
entry, are already flown by the on-board 
computers.  The single flight of the Soviet 
Buran demonstrated a shuttle-type vehicle 
could fly an entire mission without pilots.   
 
While any future DoD use of the Shuttle 
will rest on the vehicle’s return to service 
after the Columbia accident and on its 
subsequent reliability, NASA and DoD may 
be willing to accept at least slightly higher 
risks if an automated Shuttle was used.    
 
It may be that the Shuttle, with a per-launch 
cost of several hundred million dollars, will 
not be cost-effective even if automated, but 
it may be an option worth investigating.   If 
the need to loft outsized, delicate payloads 
such as SBL components develops, the 
Shuttle may look attractive despite its costs. 
(The SBL is planned for a higher orbit than 
the Shuttle can reach, but could be boosted 
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As clichéd as it is to talk about “out of the 
box,” thinking, that’s exactly what’s needed 
here. 
 
 
DISCLAIMER:  Opinions expressed in this 
paper are solely those of the authors.  This 
paper does not represent the views, policies, 
or plans of Booz Allen Hamilton, any other 
corporation, the U.S. Air Force, the 
Department of Defense, or the United States 
Government.  This paper was not developed 
under any contract. 
 
No classified documents were referenced in 
the preparation of this paper. 
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