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Editorial

Getting there together

The Global Space Exploration Conference is being held this month in
Washington, D.C. This year also marks the tenth anniversary of the
Second World Space Congress and the twentieth anniversary of the
First World Space Congress. What has changed in two decades?

In 1992 the concept of ‘international cooperation in space’ focused
mainly on the interaction of government programs. ESA and entities such
as Intelsat, Intersputnik, and others were considered shining examples of
success in linking nations together. Of these, only ESA remains intact;
the remainder became private corporations. The next decade saw the
consolidation of corporations into international consortia such as EADS
and SES Global; in joint ventures such as Eurockot and International Launch
Services; and in the expansion of commercial services into global markets.

But nation-to-nation cooperation is far from becoming extinct. The
prime example of this is certainly the international space station. It is by
far the largest international cooperative space program ever—the result of
efforts by 16 different nations. Although it has had many designs, many
names, and has spawned seemingly endless complaints about cost overruns
and missed deadlines, and even whether it had any real value or purpose,
the station is now widely considered to be among the most remarkable
human achievements of modern times. Somehow, the will of 16 nations to
be a part of this extraordinary effort pushed past domestic and international
political squabbles, changes of governments and budgets, and serious
economic problems.

It seems reasonable to believe that the next great space endeavor, to
move beyond low Earth orbit, perhaps with Mars as the ultimate goal, will
also be a shared effort. Witness to this is the coalition of 14 space agencies
that, in 2006, began discussions on shared interests concerning space
exploration, both human and robotic. Their aspirations were articulated
in a document entitled 7he Global Exploration Strategy: The Framework
Jfor Coordination, released in 2007. From this was born the International
Space Exploration Coordination Group (ISECG), which has spent the
years since developing a roadmap for exploring our solar system.

There have of course been many roadblocks to the goal of true
international cooperation, the most recent being NASA’s budget-driven
withdrawal from the ExoMars mission, which ESA now appears to be
pursuing with cooperation from Russia.

Nevertheless, the “Global Exploration Roadmap,” released in September
2011 by the ISECG, articulates a long-range strategy that ultimately leads
to human exploration of the surface of Mars. The roadmap lays out options
for multilateral discussion and interaction involving both robotic and human
missions, perhaps using the station, perhaps by visiting an asteroid or
returning to the Moon.

Will this be the way of the future? Politics change, economies change,
and alliances are made and broken. But with this roadmap, as with the
development of the space station, the whole of all of these efforts will
surely be greater than the sum of its parts. Getting together to get there
together benefits everyone.

Elaine Cambhi
Editor-in-Chief



- International Beat

F-35 shows ups and downs of
international partnerships

AT THE START OF MARCH 2011 THE
U.K. government began a reappraisal of
its 2010 decision to acquire the
F-35C carrier version of Lockheed Mar-
tin’s Joint Strike Fighter rather than the
F-35B vertical takeoff variant. The
F-35C does have a longer range, can
carry more weapons, and is interoper-
able with the U.S. and French navies.
However, it would necessitate chang-
ing the design of the U.K.’s two aircraft
carriers, now under construction, to
equip them with catapults and arrester
gear. This would raise the cost of each
carrier by more than $1 billion.

If this proceeds, the U.K. would
have to renegotiate its acquisiton plan
with the U.S. government. Although this
would not impact the overall number of
F-35s ordered by the U.K., according to
one source at Lockheed Martin, it does
underline the uncertainties of integrating
international partners within a single
long-term complex defense program.

Counterbalancing benefits
Despite these political challenges, the
benefits of such partnerships still out-
weigh the problems. The F-35 has been
developed with the concept of interna-

tional cooperation embedded in the
program from the start—cooperation in
industrial partnerships and in the de-
ployment of the aircraft in theatre. The
eight nations (apart from the U.S) par-
ticipating in the F-35 system develop-
ment and demonstration phase (UK.,
Italy, Australia, Turkey, Netherlands,
Canada, Denmark, and Norway) all op-
erate within a complex network of col-
laborative agreements that are growing
deeper and wider as economic prob-
lems put increasing pressure on na-
tional defense budgets.

Although the agreed investment in
the program by the international part-
ners is relatively small compared to the
overall costs—around $4.4 billion
against an estimated $30 billion-$40 bil-
lion total—the global customer base is a
strategically vital part of keeping down
the final production costs to the Dept.
of Defense.

International customers have already
placed outline orders for nearly 700
F-35s, against 2,443 orders from the U.S.

“The international nature of the
program has meant partners in Europe
signed up fairly early on in the devel-
opment phase, and this has helped

keep the program alive,” says Raymond
Jaworowski, senior aerospace analyst at
market consultants Forecast Interna-
tional. “The U.S. has had to tread very
carefully and understands what sort of
damage could be done to the interna-
tional partnerships.”

Seismic changes

Even so, few of the program’s initial
managers could possibly have foreseen
the seismic changes in the global de-
fense market when the first partnership
arrangements were made. Over the
past two years there has been a rapid
decline in defense spending among Eu-
ropean states, adding new levels of un-
certainty into long-term commitments
to the program.

In 2010 the governments of the EU’s
26 member states spent a total of €194
billion on defense, while the U.S. spent
$689 billion (the equivalent of €520 bil-
lion). “Between 2008 and 2010, there
have been reductions in defense spend-
ing in at least 16 European NATO mem-
ber states. In a significant proportion of
these, real-term declines have exceeded
10%,” according to the London-based
International Institute of Strategic Stud-
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ies (IISS). “The effect of these cuts
across European states was brought into
focus by the campaign in Libya, which
highlighted existing gaps in targeting,
tanker aircraft, and intelligence, surveil-
lance, and reconnaissance.”

The roles to be fulfilled by the
F-35 are ground-to-air strikes and com-
bat air operations. These, however, are
currently not on the high-priority list for
filling capability gaps in EU defense de-
partments, especially compared to other
urgent aviation capability requirements
such as air-to-air refueling, fixed-wing
transports, and transport helicopters.

Asia rising

At the same time, defense spending in
Asia is rising at more than 3% a year.
As James Hackett, editor of the IISS
publication Military Balance noted in
March, “On the current trend, Asian
defense spending is likely to exceed
that of Europe, in nominal terms, dur-
ing 2012” for the first time.

The long-term result of these
changes is that Europe will probably
require fewer F-35s than first planned,
but new market prospects will emerge
from the Middle East and Asia.

“The F-35 may not be as large a
market as originally thought, but all
the program partners will probably
stay in place,” though not with the
numbers they had planned, Jawor-
owski points out. “The long-term
prospects still suggest the F-35 will
certainly be the dominant fighter in
the market over the next 20-30 years.
There are three different models, so
anyone who currently flies F-16s, Har-
riers, and possibly F-18s could be po-
tential customers.”

Gauging final figures
The key issue for all partners currently
trying to plan long-term equipment
strategies is what the final cost of the
aircraft will be and how firm the deliv-
ery deadlines are. At the end of March
the DOD planned to announce a new
total program cost estimate for the
F-35. Meanwhile, development delays
have pushed back the end of the SDD
phase until 2013 and added a reported

MAJOR INTERNATIONAL SUPPLIERS TO THE F-35 JSF PROGRAM
Supplier Country Work package

Avcorp Canada Avcorp secured the F-35 outboard wing contract
in 2009. It is currently contracted for 260 ship
sets, with the opportunity to secure 340+ ship
sets of outboard wings for the F-35 (CV).

Héroux-Devtek Canada In March 2006 Lockheed Martin awarded
Héroux-Devtek’s Progressive business unit
a multiyear contract for the low-rate initial
production phase of the JSF project.
In particular, Progressive will build the inner
wing bulkhead for all three versions.

Terma Denmark Lockheed Martin, BAE Systems, and Northrop
Grumman, along with Moog, General Dynamics
Armament and Technical Products, Parker
Hannifin, and Marvin Engineering, have
signed an MOU with Terma A/S for the Danish
company to become a major strategic partner
in the program. The agreement covers
composite conventional edges for the aircraft
horizontal tails, advanced lightweight
composite components for the center fuselage,
STOVL horizontal tails, missionized gun pods
for STOVL and CV variants, data acquistion
pods for flight test instrumentation, and radar
electronics flight control components.

Alenia Italy Cameri has been chosen by the government
to set up a final assembly line producing
two F-35s a month and managed by Alenia
Aeronautica. The latter will also be the second
source supplier of the wing box.

Fokker Aerostructures Netherlands Fokker is producing the F-35's flaperons, the
design and production of the doors and
hatches, three electrical wiring harnesses,
the wiring and structural components for the
Pratt & Whitney engines, and the arresting gear.

Kongsberg Defense Norway Composite parts and subassemblies for the
and Aerospace F-35 center fuselage.
Turkish Aerospace Industries Turkey Under the letter of intent, TAl becomes the

second source for the F-35 center fuselage.

BAE Systems UK. BAE Systems is responsible for the design,
development, and production of the aft
fuselage, empennage, and CV wing tips for
each aircraft. The company is providing critical
components for the vehicle and weapon
systems, in particular the fuel system, crew
escape, life-support system, and prognostics
health management integration. BAE Systems
has significant work share in autonomic
logistics, primarily on the support system side,
and is involved in the integrated test force,
including the systems flight test and mission
systems. The company is also responsible for
the electronic warfare systems suite and is
providing advanced affordable low observable
apertures and advanced countermeasure
systems. In addition, BAE Systems is supplying
the vehicle management computer, the
communication, navigation, and identification

(continued)
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MAJOR INTERNATIONAL SUPPLIERS (continued)

Supplier

Country

Work package

modules, the active stick and throttle, and the
EQTS laser subsystem.

General Electric UK.

UK.

Horizontal tail centering actuator; standby
flight display system, electrical power
management system, remote input/output
data concentrator units; engine and debris
monitoring system and airframe strain and
stress models; and integrated canopy frame
assembly.

GKN Aerospace

UK.

The company is the supplier of a number of
complex titanium structures for the airframe and
engine; providing the advanced all-composite
engine front fan case and embedded electro-
thermal ice protection system for the F135
engine; and designing and supplying the
aircraft’s canopy transparency.

Martin Baker

UK.

UST6E ejection seat.

Rolls-Royce

Subcomponent suppliers

UK.

Rolls-Royce signed a $131-million contract with
Pratt & Whitney to supply lift systems for the
first six F-35Bs.

BAE Systems Australia

Australia

Wiring boards and assembilies, cable assemblies,
and selected electronic components.

Production Parts

Australia

High turbine supports/bearing housing
supports for the Pratt & Whitney F135.

Barco

Belgium

Display components for L-3 Display Systems.

Magellan

Canada

Aft-fuselage, horizontal and vertical tails
substructures for BAE Systems.

Terma

Denmark

Aft-fuselage, horizontal and vertical tails
substructures for BAE Systems.

Galileo Avionica

Italy

Cables and components for BAE Systems.

Logic Sistemi Avionici

Italy

Display components for L-3 Display Systems.

Fokker

Netherlands

Titanium components for the Pratt & Whitney
F135; in-flight opening doors for Northrop
Grumman.

Philips Netherlands Display components for L-3 Display Systems.

Thales Nederland Netherlands Machining and casting of submodules and
components, and the assembly of electronic
components for BAE Systems.

Kongsberg Norway Composite components for Northrop Grumman.

Volvo Aero Norway Low-pressure turbine shaft and the intermediate
case for Pratt & Whitney’s F135.

Alp Aviation Turkey Landing gear components and assemblies
supplied to Goodrich, rear fan hub for
Pratt & Whitney.

Aydin Yazilim ve Turkey Display components for L-3 Display Systems

Elektronik Sanayii

TAI Turkey Second source suppliers for composite air inlet
ducts for Northrop Grumman.

GKN Aerospace U.K. Ice protection system components for the
Pratt & Whitney F135.

Ultra Electronics UK. F135 EIPS electronic controller and inter-

connecting harnesses and connectors for
Pratt & Whitney.
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$8.4 billion to the development costs.
Lockheed Martin is aiming to sell the
aircraft at a price equivalent to a Block
60 F-16 or Block 2 F/A-18E/F.

It is difficult to be sure exactly
what impact the economic problems
in Europe will have on the total num-
ber of aircraft ordered. The U.K. has
said it could need up to 138 of the
planes and ordered two F-35Bs in
2009 and one F-35C in 2010. An an-
nouncement of the final numbers of
aircraft it requires is due before the
next defense review in 2015.

In 2010 the Netherlands canceled
its original commitment to buy 85—
which version or versions was not
specified—then changed its govern-
ment and ordered two F-35As. A de-
finitive agreement for orders is due in
the next cabinet. In June 2011 Norway
approved funding of four F-35 trainers
and expects to make a decision on fi-
nal numbers in 2014. Italy originally
approved the purchase of 131 F-35s in
2002 for €15 billion, agreeing to build
a final assembly facility at Cameri air
base. However, in February of this
year it announced that it would be re-
ducing its order to 90 aircraft.

Ripple effects
These changing acquisition plans have
an impact on the global supply chain.
Production contracts have been given
to many non-U.S. suppliers on the ba-
sis of aircraft orders. Some of these are
for major components. Turkish Aero-
space Industries, for example, is a sec-
ond source for the center fuselage,
and the number of fuselages produced
will be determined by the number of
F-35s Turkey will procure.

“The production of parts by the
supplier base is dependent on the or-
ders we receive,” says David Scott, di-
rector of international business devel-
opment at Lockheed Martin.

“There is an expectation that inter-
national customers will meet their
planned commitments for buying air-
craft and we will meet our commit-
ments to their industries. But all of this
will take decades to work out as they
order aircraft and we build aircraft.”

At the same time that European
partners and customers have dithered



about delivery figures, the number of
potential new customers from the
Middle and Far East has been gradu-
ally increasing. The F-35 has not been
cleared for export to Middle East
countries apart from Israel and Tur-
key, despite keen interest in the air-
craft from gulf states, while China’s

Correspondence

military buildup is providing a catalyst
to the demand for fifth-generation
fighters from several states in the re-
gion. In December 2011, Japan an-
nounced an order for 42 of the planes.

Lockheed Martin’s efforts to re-
duce unit prices of F-35s by looking
for efficiency improvements in the

Moving beyond Earth: NASA’s steps
through 2020 (March, page 16) in-
cludes the section “Why send humans
to deep space?” That section listed
some important reasons, but it did not
mention what many might consider
one of the most important: Prepare for
a time when a permanent human
colony can be developed somewhere
off Earth.

An initial colony would need sup-
port from Earth. Later, it might be eco-
nomically self-supporting. Eventually,
a colony that can exist with no sup-
port from Earth may be possible.
Then, humanity will truly be in space
to stay. James A. Martin

Huntington Beach, California

Tardes

In The ephemeral ‘advanced propul-
sion’ (March, page 24), Jerry Grey
properly addresses many options for
space transportation and the propul-
sion they use. He is correct that com-
bined rocket air-breathing cycles prob-
ably are not useful now, and single-
stage vehicles are not a good option at
present. He mentions partly reusable
vehicles with subsonic airplane first
stages, which may have some benefit.
One concept he did not mention is a
reusable rocket booster with an expend-
able upper stage. For some time, I have
felt that this should be the next major
development in launch (see “Where
Profit Drives RLV,” Aerospace America,
April 1997). Recent Air Force studies
have also indicated that such vehicles
are appropriate now, and the Air Force

is pursuing a demonstration vehicle.
Jerry mentions tether ‘slingshots’
but does not give tethers much con-

sideration. The most exciting concept
I have seen lately is the reel tether, in-
troduced in 2010 at an TAF congress
(“Space Colonization, A Study of Supply
and Demand,” IAC-11.E5.1.8, 2010). By
extending a tether down from a low
Earth orbit, capturing a payload, and
reeling it up, the reel tether can im-
prove launch economics. By reeling a
tether up from LEO, a reel tether can
help a payload move to higher orbits.
There is no need to extend the reel
tether more than current materials
make practical, and multiple reel teth-
ers can be used to boost payloads as
far as needed. James A. Martin

Huntington Beach, California

eaeded
The two articles in the February issue
deserve comment.

First, as to China’s long-range view
page 8), the article would have been
much more informative if it had given
some quantitative values. How much
payload can it put into what orbit?
What is the size and weight of the ve-
hicle? Does it use liquid propellants or
solid propellants or a combination of
both? How many stages does it have?
Quantitative values would make it
easy to assess what capability the Chi-
nese have. As it is, it seems not to tell
us anything we don’t already know.

Turning to the Conversation with
John Gedmark (page 16), the man has
good credentials, but he seems to not
understand the difference between
suborbital flights and going into orbit.
It takes about 30 times more energy to
stay in orbit as it does to fly a subor-
bital flight for a look around and then
come back down.

production process are being moni-

tored especially closely now by inter-

national customers, many of whom

have yet to determine the final num-
ber of aircraft they will buy.

Philip Butterworth-Hayes

Brighton, UK.

phayes@mistral.co.uk

He mentions he wants to get launch
costs down, but none of the compa-
nies he mentions are going to do that.
Many of them are into the suborbital
tourist business, which only provides
for those who can afford to spend a
couple of hundred grand for a subor-
bital flight. Many of the others are ca-
pable of going into orbit but not at
tourist fares. Only the government can
afford the bill to take supplies and as-
tronauts to and from the space station.

The way to reduce costs of going
into orbit is to build more efficient
rocket engines. Neither the commer-
cial entities nor NASA are doing that.
NASA is being mandated by an unin-
formed Congress insisting on develop-
ment of a space launch system using
inefficient and obsolete rocket en-
gines. The Exploration Systems Devel-
opment at $3.0073 billion is 16.9 % of
the NASA budget.

NASA is also intending to use some
space launch contractors, in the Com-
mercial Space Flight Federation, who
use inefficient kerosene-fueled rocket
engines, which waste 80% of the kero-
sene because they operate at exces-
sively small fuel-rich mixture ratios.
That is the way you build an inexpen-
sive rocket engine. The result is that
thousands of pounds of unused kero-
sene, a hydrocarbon, are dumped into
the atmosphere. We do not allow gas-
oline, a hydrocarbon, to be leaked
into the atmosphere when we pump it
into our automobiles, so why do we
allow kerosene to become a giant oil-
spill in the sky? We cannot afford such
inexpensive rocket engines.

Now, Mr. Gedmark does mention
single-stage-to-orbit vehicles and re-
useable vehicles, but we are not going

AEROSPACE AMERICA/MAY 2011 7
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to get there using inefficient rocket en-
gines as is being done by the commer-

cial entities and NASA.
I think the American public deserves
better than this. DaleL.Jensen
jentecl@juno.com

Reply by Butterworth-Hayes: Thank
you for your interest in China’s long-
range view. I must respectfully dis-
agree with the relevant paragraph of
your letter. The point was nothing to
do with ‘gee whiz’ numbers or other
bits of rocketry; it was about the psy-
chology of the Chinese engineers and
scientists involved and the trend be-
hind their work—the ‘what it all
means’ side of their progress.

oaeded

The greening of satellite propulsion
(February, page 26) contains numerous
misleading and, in some cases, incor-
rect statements. Here is why I believe
this to be the case:

eThe statement that the exhaust
plume composition from LMP-103S is
“mainly water vapor” is very hard to ac-
cept, because its composition is de-
scribed as a relatively benign blend of
ammonium dinitramide (ADN), water,
methanol, and ammonia. What hap-
pens to the C, N, CH,, NHy, etc., mole-
cules, atoms/ions? Has the thruster ef-

flux actually been physically measured
for substantiation of this claim?

eHigher performance and density for
LMP-103S are stated. This may well be
true, but when comparing these charac-
teristics with those of existing flight-
proven hydrazine systems, the follow-
ing system performance benefits need
to be considered:

Is there a spontaneous catalyst avail-
able to achieve ambient temperature
rapid LMP-103S decomposition or, un-
like hydrazine, is a high thrust chamber
preheat temperature, at increased cost
in spacecraft power, required?

What thrust chamber material is re-
quired to withstand the stated much
higher operating temperature? Is this
material simple and low cost like that
used for hydrazine thrusters or is it a
much more exotic and costly material,
such as iridium-rhenium?

Are there opportunities for integrated
propulsion system synergy? For in-
stance, N,O4/NoH, apogee engines
can be combined with monopropellant
hydrazine thrusters in a dual-mode sys-
tem which combines 315 to 325 per-
formance where it is needed most, with
the flexibility and wide operating box
of conventional hydrazine thrusters for
ACS and other low thrust maneuvers.

Is it possible to introduce perform-
ance enhancements? For example, the

Events Calendar
MAY 7-11

Reinventing Space Conference, Los Angeles, California.

Contact: 703/264-7500
MAY 14-18

Twelfth Spacecraft Charging Technology Conference, Kitakyushu, Japan.
Contact: Mengu Cho, 81 93 884 3228; cho@ele.kyutech.ac.jp

MAY 22-24

Global Space Exploration Conference, Washington, D.C.

Contact: 703/264-7500
MAY 22-25

Fifth International Conference on Research in Air Transportation,

Berkeley, California.

Contact: Andres Zellweger, 301/330-5514

MAY 30-31

UAS Global Exhibition and Conference, Odense, Denmark.

Contact: http://uasglobal.info
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Secondary Combustion Augmented
Thruster (SCAT) operates bimodally as
either a monopropellant thruster or as a
bipropellant engine, delivering an I, of
315 sec, depending on whether high
performance or pulse mode operation is
needed. Hydrazine can also be used as
a gas generator, enabling electrothermal
hydrazine thrusters ([, greater than 300
sec) or for arcjets (fy, about 600 sec). All
these enhanced thrusters are in wide use
on many operational spacecraft.
Other issues include:

¢ This article says this propellant has
been verified to be compatible with
most hydrazine commercially avail-
able off-the-shelf components. How-
ever, no detailed compatibility test re-
sults are presented. Furthermore, the
article does not specifically address
compatibility with elastomers or other
synthetic rubbers, such as those used
for tank diaphragms, seals, and pro-
pellant valves, as has been demon-
strated repeatedly with hydrazine.

eThe statement that it takes two full
days with a crew of two extra people
and 20 specialists to load hydrazine
propellant into a small spacecraft is
ridiculous. T have personally been in-
volved with loading hydrazine into
many large U.S. spacecraft. These op-
erations have always been accom-
plished with an experienced crew to-
taling three or four people and no
other specialists. Operations are usu-
ally accomplished within a half day
using modern loading equipment, not
two full days.

I contacted Aerojet about their
views on this article, and received the
following response: “As a world pre-
mier supplier of hydrazine and hyper-
golic propulsion and a strong propo-
nent of green propulsion, Aerojet
understands the challenges associated
with developing a new propellant. We
concur with Mr. Sackheim that both
the positive aspects of the High Per-
formance Green Propulsion (HPGP)
technology and the negatives and un-
knowns should have been discussed
within the subject article.

Robert L. Sackheim

Sackheim Propulsion Associates
Yvonne C. Brill

Propulsion system consultant
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- Washington \\Vatch

Agreeing to agree on nothing

IN FEBRUARY, CONGRESS PASSED LEG-
islation that requires the FAA to draw
up plans by 2015 to allow for com-
mercial drones in national airspace.

To those who work with them,
these robotic aircraft are called UAVs,
UASs, or remotely piloted vehicles
(the latter term is used only by the Air
Force), but crews and maintainers still
call them drones. When they began to
proliferate about a decade ago, no
one envisioned that they would soon
be bidding to share the sky with com-
mercial airliners, executive jets, and
private planes.

The measure was inserted into the
National Defense Authorization Act,
which President Barack Obama signed
into law last December. It orders the
FAA to set up six ranges where the
military and others can evaluate tech-
nologies that will allow drones to fly
safely in public airspace.

“These test sites will help us en-
sure that our high safety standards are
maintained as use of these aircraft be-
comes more widespread,” said Trans-
portation Secretary Ray LaHood in a
statement. Officials in Washington see
hundreds of military versions being
brought home from Afghanistan, and
the use of drones in the U.S. for law
enforcement and commercial applica-
tions is on the increase.

Critics see the legislation as a gift
to the industry that develops and man-
ufactures drones. The mandate is pri-
marily the work of Rep. Henry Cuellar
(D-Texas) and Rep. Howard P. ‘Buck’
McKeon (R-Calif.), who cochair the bi-
partisan ‘drone caucus’ (officially
called the Congressional Unmanned
Systems Caucus). This kind of provi-
sion is known in Washington as an un-
funded mandate—it directs the FAA to
take action but provides no money to
pay for doing so.

When the nation went to war after
the attacks of Sept. 11, 2001, the U.S.
military had about 50 drones. Today, it
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has 7,500, and drones make up about
one-third of all aircraft in the Air
Force. The Pentagon, which will bring
drones home when the war in Afghan-
istan ends, wants the FAA to create
regulations and procedures that will
let unarmed UAVs fly routinely around
the country—outside military ranges—
for training, natural disaster response,
and homeland security missions. Tech-
nology experts predict that drones will
eventually be capable of safely flying
anywhere, sharing the airways with
your next commercial flight.

Until now, the FAA has banned
their widespread use because of con-
cerns that the unmanned planes can-
not see other aircraft and could cause
a crash. The agency currently allows
such flights only under special exemp-
tions, and it grants very few. Such cer-
tificates of authorization generally re-
quire UAV operators to use a ground
observer and a chase plane to ensure
their drone does not endanger civilian
aircraft, essentially canceling out the
benefits that unmanned aircraft offer.

“Unmanned aircraft can help us
meet a number of challenges, from
spotting wildfires to assessing natural
disasters,” says LaHood. “These test
sites will help us ensure that our high
safety standards are maintained as the

Rep. Henry Cuellar (left) and Rep. Howard P.
‘Buck” McKeon

use of these aircraft becomes more
widespread.”

Some believe things are looking
better for the FAA than they have in a
long time. After years of temporary
funding measures, the agency finally
has formal, long-term appropriations.
On March 15, it signed a four-year
agreement with 15,000 air traffic con-
trollers that is expected to provide sta-
bility for the workforce. Although the
agency is behind schedule on an array
of issues, from NextGen ATC to estab-
lishing new pilot safety regulations,
observers say they see progress and
expect things to get better when a
new administrator is named.

LaHood had been speaking pub-
licly on aviation issues while the FAA
awaited a replacement for its former
administrator Randy Babbitt, who re-
signed in January. In March, the presi-
dent nominated Michael P. Huerta, the
acting administrator, to fill that role on
a permanent basis.

C-27J) debate

The Air Force is running up against
Capitol Hill resistance to its decision to
retire new C-27] Spartan airlifters as
part of the administration’s FY13 bud-
get proposal. No C-27Js are being as-
signed to the active-duty force: All are
slated for Air National Guard units,
hometown wings and squadrons that
enjoy tremendous support in the na-
tion’s capital. Debate over the aircraft
reflects larger concerns in Congress
about administration defense plans.

Sen. Rob Portman (R-Ohio), a sup-
porter of the Air National Guard C-27]
airlift wing in Mansfield, Ohio, was
polite but stern as he grilled Michael
Donley, secretary of the Air Force, and
Gen. Norton Schwartz, USAF chief of
staff, during testimony before the Sen-
ate Armed Services Committee on
March 20. The Air Force’s program of
record for 38 C-27Js includes 12 air-
craft now in service (including two de-



ployed to Afghanistan from Ohio last
year), five that are close to entering
service, four still in production, and 17
more that, if the budget proposal is
upheld, will never be built. The ser-
vice had once intended to operate 78
of the planes.

The C-27] has a convoluted his-
tory. Ten copies of the earlier C-27A
version entered service in 1991 and
later received an upgrade but were re-
tired in an economy move in 1999.
The current C-27] began as the Army’s
Future Cargo Aircraft, to replace the
Army National Guard’s aging C-23
Sherpas. It evolved later into a bi-
service program called the Joint Cargo
Aircraft and still later into an Air Force-
only program. Italian planemaker Ale-
nia is on its third partner as U.S. prime
contractor, L3 Communications, a com-
pany that is much respected in the de-
fense field but has never previously
managed an aircraft program.

Back in 2007, Alenia promised to
build an aircraft assembly plant in
Jacksonville, Florida, to turn out U.S.
C-27]Js. The factory never materialized
because the number of aircraft was re-
duced from 78 to 38, too few to justify
the investment. Throughout its long
gestation, the Italian-built C-27] had
taken brickbats from some in Wash-
ington for being ‘foreign’—although
the U.S. industry has not designed an
airlifter in its class.

Arguing his case for the twin-en-
gined airlifter, Portman said he had re-

Michael Donley (left) and Gen. Norton Schwartz

On Aug. 9, 2011, deployed members of the 179th Airlift Wing and their Army counterparts assumed
command of the 702nd Expeditionary Airlift Squadron at Kandahar Airfield, Afghanistan. C-27Js were
selected for this mission because of their ability to use a short runway and their long flying capability,
but deployment left the Mansfield Guard unit with just four of the aircraft.

ceived C-27] documentation from the
Air Force that is “confusing.” He also
called the material “inadequate” and
“inconsistent.” He told the leaders,
“We’d love to see more than Power-
Point slides. We’d like to see some real
analysis.”

Donley countered that there are
many reasons for shelving the C-27J,
including the savings that will accrue
from reducing the number of aircraft
types in inventory: “How many fleets
are we going to have to manage?,”
Donley asked rhetorically. He called
the four-engined C-130 Hercules, al-
ready in service in large numbers,
“more flexible across the broader
range of tactical airlift requirements.”
He also pointed to what the air staff
sees as a key drawback to the plane:
Unlike the C-130, which is maintained
by airmen in uniform, the C-27] re-
quires contractor logistics and mainte-
nance support.

Donley said the C-27] is “nice to
have,” but because it satisfies a “very
narrow piece” of the Army’s missions,
it has to go. Ironically, he was making
all of the arguments that were made at
the inception of the program by those
who opposed it from the start.

The plan for the C-27J has always
raised questions. The Pentagon wanted

to have six to eight airlift wings, all at
Air National Guard bases, each with
just four aircraft apiece, except for
training wings, which would each
have six. A combat wing typically has
1,000 or more people and more typi-
cally would operate 25-75 airplanes.

At Mansfield, 1,000 full- and part-
time guardsmen belong to the wing
that now has four C-27]s instead of the
10 C-130s it operated previously.
“Back when we had 10 airplanes we
thought we were a small unit,” says
retired Ohio guardsman Brig. Gen.
Fred Larson. “On the one day we had
all four C-27Js lined up out there, they
looked awfully lonely on that big air-
field,” he says. At one point, the ratio
of pilots to planes was such that the C-
27] wing commander was not yet
checked out in the C-27J.

During the hearings, lawmakers
questioned Air Force figures for C-27]
life-cycle costs, charging that separate
Air Force assessments of these costs
vary from $111 million to $308 million
per aircraft. Sen. Carl Levin (D-Mich.),
who chairs the committee, questioned
Donley and Schwartz about the
equally disparate flying-hour cost esti-
mates. One unit slated for the planes
is located in Levin’s home state of
Michigan.
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Lawmakers in both
parties expressed satis-
faction that manufac-
turer Alenia backed
away from saying that
it would refuse to sup-
port used C-27Js sold
by the U.S. to third
countries. The com-
pany hopes to sell the
plane around the

world and had reacted
strongly when it ap-
peared the Air Force
would dump 21 of them on the mar-
ket Alenia is competing in with the
same plane. Now that Australia is con-
sidering a C-27] buy, CEO Giuseppi
Giordo says Alenia will support the
aircraft throughout the world. Whether
the Air Force can really get rid of the
21 planes will depend entirely on
what happens in budget deliberations
this summer and in the fall.

Sen. Rob Portman
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No room for BRAC
Capitol Hill dissatisfaction with the
FY13 defense budget proposal ex-
tends far beyond C-27] issues. Many
lawmakers in both parties, eager to
support military installations in their
home districts, regard the budget pro-
posal as a base realignment and clo-
sure (BRAC) action in everything but
name, shrinking or shutting down
bases without following the compli-
cated procedures set forth in BRAC
legislation. The BRAC process was cre-
ated by Congress to head off partisan-
ship in base-closing decisions, and the
term has become a verb. Now, some
lawmakers say the proposal is an at-
tempt to ‘BRAC’ them without the for-
mal process being followed.

A formal BRAC process, although
not currently on the horizon, is exactly
what the military wants, because it
would permit more sweeping cuts
than any in the budget proposal. Many
who follow military affairs in Washing-
ton believe the nation has too many
bases, some sorely underused, and
that reducing infrastructure—buildings,
grounds, water, electricity, roads—is
the surest way to achieve savings in a
fairly quick and obvious way.

Congress has ignored the Penta-
gon’s requests for additional rounds of
BRAC, one to take place next year and
another in 2015. Gen. Schwartz told
senators that the Air Force simply has
too much excess infrastructure and
that without more BRAC rounds, “we
will place the force...under more pres-
sure to put spending into excess ca-
pacity when it should go into readi-
ness and modernization.”

BRAC is one obvious solution to
what Washington Post columnist Wal-
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ter Pincus calls “the economic ‘perfect
storm’ looming in December” after gu-
bernatorial, congressional, and presi-
dential elections on November 6. But
in today’s Washington, BRAC is some-
thing that is not going to happen.

Sen. Claire McCaskill (D-Mo.), the
chair of the Senate Armed Services
Committee panel with jurisdiction
over BRAC, vowed on March 22 to
block any attempts this year to pre-
pare for a formal round of stateside
base closures. Pentagon leaders have
failed “to make a convincing case” that
another BRAC round “would benefit
American taxpayers or national secu-
rity,” McCaskill stated in a press re-
lease. “While T applaud the [Defense]
Department’s desire to find responsi-
ble places to achieve savings, there is
one area where there is absolutely no
room for compromise this year: BRAC,”
she wrote.

With Congress given a 13% ap-
proval rating in a recent ABC News/
Washington Post poll—the lowest fig-
ure since polling began 40 years ago—
it is easy to wonder whether leaders in
Washington, in either party, are capa-
ble of compromising on anything. The
unpopular defense budget proposal
from the administration is part of an
attempt to comply with last year’s bi-
partisan Budget Control Act, which re-
quires cuts of $487 billion over 10
years. If Congress cannot take the first
step to achieve cuts at that level, Pin-
cus asked in a March 22 column, “how
will it ever hit the additional $1.2 tril-
lion of overall reductions before se-
questration on January 2?”

Sequestration is the lawfully man-
dated reduction in federal spending
aimed at helping the nation’s debt and
deficit concerns, and the only way to
prevent it from happening would be
to change the law. But the timing
could not possibly be worse. In this
election year, a lame-duck Congress
will have to act on FY13 appropria-
tions bills in December (after the bills
are due, but ahead of the sequestra-
tion deadline) and will also have to
raise the debt ceiling and act on the
Bush-era tax cuts, which expire on
December 31. Robert F. Dorr

robert.f.dorr@cox.net
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Conversations with

Martin C. Faga

You bave played a major role in the
space arena for many years, with
the Air Force, the National Recon-
naissance Office, and as a top execu-
tive and now board member of
MITRE. What catches your attention
with regard to space today?

The Operationally Responsive
Space program, for one thing. ORS
Satellite 1 was launched not long ago

Martin C. Faga retired as president and
CEO of MITRE in 2006, having held that
position for six years. Previously, he served
as senior vice president and general
manager of MITRE's Center for Integrated
Intelligence Systems and then as MITRE’s
executive vice president.

From 1989 to 1993, before joining MITRE,
Faga was assistant secretary of the Air
Force for space, responsible for overall
supervision of Air Force space matters.
At the same time, he served as director
of the National Reconnaissance Office,
responsible to the secretary of defense
and the director of central intelligence
for the development, acquisition,

and operation of all U.S. satellite
reconnaissance programs.

Other facets of Faga’s career include
service as a staff member of the Perma-
nent Select Committee on Intelligence
of the House of Representatives, where
he headed the program and budget
staff; as an engineer at the CIA; and as
an R&D officer for the Air Force.

Faga has been awarded the National
Intelligence Distinguished Service
Medal, the Dept. of Defense Distin-
guished Public Service Medal, the
Air Force Exceptional Civilian
Service Medal, and the

NASA Distinguished Serv-

ice Medal. In 2004,

he was awarded the

Intelligence Community

Seal Medallion.
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and is in operational service. It repre-
sents a major change in space acquisi-
tion and surveillance. The Air Force is
closing the ORS office and moving its
function into the Space and Missiles
Systems Center in Los Angeles.

Why is ORS 1 so interesting?
It is the first ORS satellite built to
the specifications of the users, primar-

Faga has served on the Commission
for the Protection and Reduction of
Government Secrecy, the Jeremiah Panel
to review the mission and organization
of the NRO, several Defense Science
Board task forces, and the National
Commission for the Review of the NRO.
He is a fellow of the National Academy
of Public Administration and a member
of the board of directors of Alliant
Techsystems, GeoEye, the Association
for Intelligence Officers, and the Space
Foundation. He also has served on the
board of directors of Electronic Data
Systems, the President’s Intelligence
Advisory Board, and the Public Interest
Declassification Board.

Faga received
bachelor’s and

master’s degrees
in electrical
engineering from
Lehigh Univer-
sity in 1963 and
1964.

ily CENTCOM [Central Command], as
opposed to experimenting with what
seem to be useful things from the de-
veloper’s point of view, which was the
case with the early ORS tacsats. Those
were not built to a command’s re-
quirements. CENTCOM set out the re-
quirements for what ORS 1 should do,
and they got it.

Tell us more about all that.

The idea was to build a relatively
inexpensive satellite, I think on the or-
der of $150 million, maybe $200 mil-
lion, including cost of launch. A high-
quality commercial satellite costs $750
million. NRO’s big and complex satel-
lites go way up in cost from there, as
you can imagine. There is a tradeoff in
terms of performance, but the hope is
that the essential performance is avail-
able in ORS 1.

First user reports are favorable. If
users really like it—if they conclude
that the sat’s performance gives them
most of what they need—then, be-
cause it is relatively inexpensive, they
can have a lot more of them and have
greater assurance of coverage if there
are losses. Then, conceivably, satel-
lites of that ilk could become the UAVs
of the future.

So you would call ORS 1 a small sat?

Yes, it’s a small sat for military use.
It doesn’t press the state of the art, and
it is not highly classified.

What does this mean for future
space acquisition? Does it signal a
sweeping reformation, a switch to
small surveillance satellites and
away from the big, very expensive
satellites that NRO built and oper-
ated all through the Cold War and
beyond?

That’s going too far. There is
room for and need for both. The point
a lot of people miss about reconnais-
sance and surveillance is that they



take different forms and involve differ-
ent requirements.

We need very high performing re-
connaissance satellites like the tradi-
tional NRO birds to try to find things
on the surface of the Earth that we
never knew anything about; but once
we've detected those things, we want
to watch what they do and keep track
of what’s going on there. Watching
what we already know about requires
a lot less performance in a satellite.
Military commanders usually know
what their targets are. What they need
to keep finding out is where those tar-
gets are at the moment, right now—
where they may have moved.

And this distinction usbers in small
sats for surveillance?

It changes the name of the
game, from having only a relatively
few, very high performance, very ex-
pensive sats to having, along with
them, smaller, cheaper, less capable
satellites for much more rapid, re-
peated surveillance of targeted areas.
In this regard, I think there is too
much emphasis in people’s minds
about the surveillance of only the im-
mediate battlefield. In fact, com-
manders may want to know what’s
happening 100 miles or 500 miles
from the battlefield area. Are other
troops and equipment moving in? Is
another party entering the picture?
Russia? China? Iran?

Would you say that this surveillance
capability is all the more important
now that the Pentagon is shifting its
strategic focus to the Asia/Pacific re-
gion and the Middle East, and away
Jrom Europe?

Yes. They are vast expanses. China
is a very big country, and we are not
going to be able to cover it with UAVs.
They can’t go there, politically. UAVs
are absolutely the sensors of choice
for close-in surveillance of where the

combat is, but that's usually pretty lim-
ited in scope.

In the surveillance scenarios you
mention, it would seem that space
assets are becoming more imporitant
than ever. This raises another issue:
the prospect of adversaries attack-
ing our satellites. Talk about that.

It's always possible, and it would
not have to be a physical attack on our
satellites. It could be electronic inter-
ference or some kind of space-based
or ground-based laser. There are lots
of ways to screw up satellites. That
said, it isn’t easy to do.

Would it constitute an act of war?

First, we must be absolutely posi-
tive that it was an attack. If a satellite
is out of commission for a period of
time, was it someone sending us a
message? Did something happen dur-
ing that period of time? Do we need to
take some action? We frequently get
unintentional interference with our
satellites. For example, ground com-
munications systems can and do occa-
sionally disrupt satellite communica-
tions on certain frequencies.

Interview by James W. Canan

by electronic means and never have to
do anything physical, like hitting it
with a kinetic kill vehicle.

Is all this getting almost too compli-
cated to bandle?

Maybe, but we have to handle it,
and I don’t think we're working hard
enough to do it. There’s lots of talk
about handling it, but there is not
enough happening to detect and pro-
tect against attacks on space assets.
We’re not doing enough to put detec-
tion and self-protection mechanisms
on board our satellites, for example,
so we would know what’s happening
to them and be able to do something
about it. We’re not doing enough in
space-based space surveillance, con-
sidering what precious strategic assets
space systems are.

A few years back, the Air Force gave
bigh priority to space protection
and space situational awareness
programs. I gatbher it basn’t followed
through well enough on all that, in
your opinion?

No. In fact, I think everybody re-
sponsible for space situational aware-

“[Satellites are] the nervous system of our military today,
and if the right nerves are blocked, even temporarily,
basically the whole network can be taken down.”

Disruptions like that happen all
the time. So the mere fact that we
have interference of some kind does
not tell us that we are under attack