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Commentary

U.S. civil space policy: Clearing the fog

It is time to begin clearing the fog surrounding current U.S. civil space policy.
Recent weeks have seen much airing of strong views both attacking and de-
fending President Barack Obama'’s revised plans for human space exploration
and related programs.

The foremost issue, in terms of U.S. international stature, is the half dec-
ade or more gap in U.S. capability for human transport to and from the space
station. But retiring the shuttle after 30 years is certainly a valid step, both fis-
cally and in the interests of future crew safety. Shuttle technology is based on
what we knew nearly a half-century ago: Imagine using 40- or 50-year-old in-
formation technology today! Constellation was also based on aged technology,
though it is true that, as with the shuttle, much significant modern technology
had been introduced. Besides, Constellation would also leave that gap.

Offering the private sector an opportunity to do what they've been clamor-
ing for over at least the past two decades is also a step forward. If they succeed,
it could help space transport emulate the highly successful satellite communica-
tions industry; if they fail, their contention will at least finally have been put to
rest. The initial investment in commercial cargo transport to the ISS has al-
ready been committed, and will begin to show results, positive or negative, very
soon. These contracts can then be used as indicators to assess the validity of
Obama'’s planned $6-billion investment in commercial carriers. And the proven
Delta IV and Atlas V are available, too.

Meanwhile the president is carefully hedging his bet. He plans to retain the
Orion concept and the heavy-lift option characterized by Ares V. Together with
the obvious need in any heavy-lift design for thrust augmentation by solid-pro-
pellant rockets, these actions could help ameliorate the economic impact of
canceling Constellation, use some of the $9 billion already spent, and assuage
the DOD's concern about loss of industry capability. A valid criticism is that this
should start sooner—why wait until 20157

Most important, the president’s intent to invest in new technology initia-
tives could address the knottiest problem in human space exploration: reducing
initial mass (and therefore cost) in LEO, with the corollary benefit of reducing
transit times for astronauts’ exposure to cosmic radiation. Two technologies
that have been developed and could be demonstrated in less than a decade are
upper stage nuclear thermal propulsion and orbital assembly. This aspect of
the plan also addresses the issue of U.S. leadership in space. Other countries
may get humans to the Moon sooner, but the best technology will win in the
long term. The British Comet was the first commercial jet transport; the Boe-
ing 707 came later. Which one dominated the skies?

Opponents point to a lack of specific goals and deadlines. But there are
goals: extending the ISS to 2020 (and perhaps to 2028, as is now being stud-
ied); exploring near-Earth asteroids; building observatories at deep-space loca-
tions such as Lagrange libration point L2; returning to the Moon to set up ob-
servatories and search for water; and of course going to Mars. Perhaps the
wisest element of the plan, however, is not setting specific deadlines or total
costs of these missions. It is sheer fiscal irresponsibility to do so; we have no
idea how much they will cost, nor how long they will take. But we do know
that an annual NASA budget of about $19 billion is acceptable, and that would
allow us to make substantial (and measurable) progress toward those goals,
without emasculating any of NASA's other important functions.

As the fog clears, a new era of human space exploration will lie before us.

Jerry Grey
Editor-at-Large



. International Beat

“Smart” procurement falters

in Europe

IN MARCH OF THIS YEAR EADS AND ITS CUS-
tomers reached an agreement on fund-
ing for the Airbus A400M military trans-
port. It entails a €2-billion increase on
the original €19-billion contract for de-
velopment and production of the air-
craft, a further €1.5 billion of new funds
for the project (in exchange for a share
of future export sales), a waiver on cur-
rent delay penalties and an accelerated
rate of payment for aircraft between
2010 and 2014.

and governments have been slowly mov-
ing toward a better understanding of how
to procure complex military systems. The
lessons of the Eurofighter Typhoon, the
NH-90 helicopter and, most recently, the
A400M programs have resulted in a
clear set of basic principles that should
underpin the acquisition of any complex,
multinational military platform.

In essence, these principles are: Re-
duce the number of phases that require
political authority; identify risk and risk

Although this was an important
breakthrough for both customers and
manufacturer, the agreement has again
highlighted the difficulties Europe has in
procuring complex, multinational mili-
tary equipment. In 2003 the unit cost of
an A400M was around $80 million, and
it was due to enter service in 2009; now,
the unit cost is more likely to be between
$120 million and $130 million, and the
entry-into-service date is 2013.

Despite huge efforts to introduce
“smart” procurement practices over the
past 10 years, the trends are pointing to
more cost overruns and further delays to
future cooperative ventures.

Principles take shape
For the past 30 years Europe’s industry

4 AEROSPACE AMERICA/JUNE 2010

reduction programs at an early stage
(preferably the predefinition phase); and
develop integrated teams of industry and
customer/government qualified person-
nel, with real decision-making powers, to
jointly manage key aspects of the pro-
gram. If there are technical problems or
delays as a result of budgetary issues—or
a change in operational requirements—
the expense for these should be allo-
cated fairly between the government
customer and industry.

“There is a tendency to have fewer
phases (usually only three) in a program,”
according to a recent report, Lessons
Learned from European Defence Equip-
ment Programs, from the EU’s Institute
for Security Studies. “The first phase
now consists of the predefinition phase,

the second phase encompasses design/
development—during which the techno-
logical risks are evaluated, and which cur-
rently lasts longer than in past programs.
This third phase is the production phase.
...In more complex programs sometimes
there is a fourth phase between the defi-
nition and development phase, essen-
tially the risk reduction phase (for simula-
tions and pre-tests).”

Generally speaking, “smart procure-
ment” means looking at the full life cycle
of any new program at the very early
stages, so system enhancements and up-
grades can be planned and budgeted for
many years in advance. It also means the
roles of industry and government cus-
tomers can be managed so technical and
financial risks can be shared.

The U.K.strategy
The U.K. introduced its smart procure-
ment initiative in 1988 and redefined it
in 2001 as the “smart acquisition pro-
gram.” This became part of a broader
new defense industrial strategy in 2005.
The U.K. was the first European coun-
try to adopt smart procurement and
“public/private finance initiative” acqui-
sition policies, which have seen private
contractors becoming responsible for
military aircraft maintenance, pilot train-
ing, air traffic control and, most re-
cently, the management of the RAF’s
air-to-air re-fueling operation.

A further defense industrial strategy
will be launched in the next few years, as
well as a new plan for acquisition reform,
in which the Ministry of Defence (MOD)
will establish procurement frameworks
based on 10-year planning horizons.

Meanwhile, the MOD has stream-
lined its acquisition process for urgent
operational requirements (UORs), ap-
proving over £3.6 billion of UORs for
Irag and Afghanistan since operations
began, mostly related to protecting
troops in the field. Recent UOR acquisi-
tions have included General Atomics
MQ-9 Reaper unmanned air systems—



with just 12 months between the original
purchase request and the aircraft’s use in
operations by the RAF in Afghanistan—
and airborne defensive aid suites.

Long-term difficulties
Although short-term acquisition pro-
cesses have improved, many of the min-
istry’s long-term strategic programs are
late and over budget. The MOD ordered
21 Nimrod MR4 reconnaissance and sur-
veillance aircraft for operation in 2003;
this order has been cut to nine, with an
operational date of 2012.

Pressure on defense budgets to re-
duce spending has also contributed to
delays and cost overruns as equipment
procurement is slowed down.

An independent audit into MOD ac-
quisition processes commissioned by the
U.K. government and released in Octo-
ber 2009 found that a consequence of
using delays to manage the funding gap
between available resources and acquisi-
tion commitments “has meant that pro-
grammes take significantly longer than
originally estimated, because the Depart-
ment cannot afford to build them at the
originally planned rate.... Across a large
range of programmes, this study found
that the average programme overruns by
80% or around five years from the time
specified at initial approval through to in
service dates. The average increase in
cost of these programmes is 40% or
around £300 million. This study also es-
timates that the ‘frictional costs’ to the
Department of this systematic delay are

in the range £900 million-
£2.2 billion per annum.”

This is not good news
for the next round of large
equipment acquisition pro-
grams, such as the pur-
chase of 140 Joint Strike
Fighters and two aircraft
carriers. According to a re-
cent House of Commons
defense select committee
report, delaying the carrier
program has generated
£450 million in savings in
the short term but added
£674 million in the longer
term (over 10 years) of the
program.

French twist

In France, acquisition re-
form has taken a different
turn. Responsibility for mil-
itary purchases lies with the
Direction Générale pour
I’Armement (DGA), a state
organization sitting be-
tween the armed forces
and the Defense Ministry,
staffed by highly qualified
technical personnel with
both industry and govern-
ment experience, favoring
fixed-price contracting but
with flexible contractual
renegotiating principles,

In France, as elsewhere, over 50% of
all military equipment purchasing con-

Eurofighter Typhoon

tracts are renegotiated at some stage. “In
response, the French have introduced a
‘responsibility principle’ to fixed-price
contracting, meaning that those who are
actually responsible for failing to meet
contractual obligations, whether govern-
ment or industry, must generally pay the
costs,” according to a December 2009
U.S. Center for New American Security
policy brief,

Although PFI (private finance initia-
tive) government-industry contract deals
are commonplace within the U.K., in
France they are rare. One of the first was
signed in 2007 between the Defense
Ministry and the HeliDax company for
the supply of up to 22,000 helicopter
flight hours to the EA-ALAT (Ecole d’Ap-
plication de I' Aviation Légeére de I'Armée
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Events Calendar

JUNE 1-4

Fourth International Conference on Research in Air Transportation,
Budapest, Hungary.

Contact: Andres Zellweger, dres.z@comcast.net

JUNE 7-9
Sixteenth AIAA/CEAS Aeroacoustics Conference, Stockholm, Sweden.
Contact: Hans Bodén, hansbod@kth.se

JUNE 8-10

Third International Symposium on Systems and Control in Aeronautics
and Astronautics, Harbin, People’s Republic of China.

Contact: Zhenshen Qu, ocicq@126.com

JUNE 14-18
ASME TurboExpo 2010, Glasgow, Scotland, U.K.
Contact: www.turboexpo.org '

JUNE 28-JULY 1

Fortieth AIAA Fluid Dynamics Conference and Exhibit; 10th
AIAA/ASME Joint Thermophysics and Heat Transfer Conference;

27th AIAA Aerodynamic Measurement Technology and Ground Testing
Conference; 28th AIAA Applied Aerodynamics Conference; 41st AIAA
Plasmadynamics and Lasers Conference; Fifth AIAA Flow Control
Conference. Chicago, Ill.

Contact: 703/264-7500

JUNE 28-JULY 2
Eighth International LISA Symposium, Palo Alto, Calif.
Contact: Sasha Buchman, 650/725-4110

JUNE 30-JULY 3

ICNPAA 2010—Mathematical Problems in Engineering, Aerospace and
Sciences, Sao Jose dos Campos, Brazil.

Contact: Prof. S. Sivasundaram, 386/761-9829, seenithi@aol.com

JULY 10-15

Twenty-seventh International Symposium on Rarefied Gas Dynamics,
Pacific Grove, Calif.

Contact: Deborah Levin, 814/865-6435, dalevin@psu.edu

JULY 11-15

Fortieth International Conference on Environmental Systems,
Barcelona, Spain.

Contact: 703/264-7500

JULY 18-25

Twenty-eighth Scientific Assembly of the Committee on Space Research,
Bremen, Germany.

Contact: www.cospar2010.org

JULY 25-28
Forty-sixth AIAA/ASME/SAE/ASEE Joint Propulsion Conference and
Exhibit, Nashville, Tenn.

Conftact: 703/264-7500

JULY 25-28

Eighth International Energy Conversion Engineering Conference and
Exhibit, Nashville, Tenn.

Contact: 703/264-7500
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de Terre), a helicopter training school in
Dax, southern France.

Currently, according to the DGA,
new military equipment procurement
programs are running about two months
behind schedule, with an increasing de-
mand to meet new UOR purchases. Al-
though a cause for concern, this sug-
gests France is coping with complex
military procurement issues somewhat
more successfully than is the U.K.

But a recent government audit of all
military programs since 2005 costing
more than €5 billion—including the Das-
sault Rafale, NH-90 helicopter, A400M
airlifter and Eurocopter Tiger helicop-
ter—has shown that 75% of these major
projects are impacted by delays or cost
overruns. Among the main reasons for
these problems, according to the audit,
have been underfunding of programs,
underestimation of program costs, inter-
national cooperation terms that have
driven up costs and the simultaneous
launch of several large programs.

Pressures grow

With increasing pressure on the defense
budget, it is likely that delays and over-
runs will escalate in the coming years, in
France and elsewhere. The delays and
cost overruns to the A400M program
will not help the cause of those con-
vinced that private contractors need to
be given more responsibility for manag-
ing complex new defense equipment
programs.

The U.K. and France are not the
only major European countries to con-
sider a fresh overhaul of defense equip-
ment procedures. The new German de-
fense minister, Karl-Theodor Freiherr zu
Guttenberg, has promised to improve
the future German acquisition policy.
The A400M delays, coupled with the
controversy of the EADS KC-X tanker
bid and a naval fleet-support ship con-
tract that is well over budget, have con-
centrated minds in the German defense
ministry on how far smart procurement
principles should be taken.

Ironically, it was the poor perform-
ance, in terms of delays and cost over-
runs, on the multinational Eurocopter
Tiger and the NH-90 military transport
helicopter that persuaded the German
defense ministry that EADS would have
to bear so much of the brunt of costs and



SAR-Lupe constellation

compensation if the aircraft were de-
layed or if it underperformed, a policy
that seems to have backfired.

Like France, Germany has been
fairly slow in adopting smart procure-
ment principles, one of the first being
the €320-million military SAR-Lupe
satellite constellation, a global military
surveillance system able to operate night
and day, independent of weather condi-

tions, delivering up-to-
date, high-resolution im-
ages from virtually all re-
gions of the world.
Responsibility for manag-
ing the system was given
to a consortium of com-
panies led by OHB-Sys-
tem AG.

The first satellite was
launched on a Russian
Cosmos 3M launcher in
December 2006, and all
five satellites are now in
place. Delivery of the overall system was
officially accepted by the customer, the
German Federal Office of Defense Tech-
nology and Procurement BWB, in Sep-
tember 2008, on time and within budget;
OHB is under contract to operate the
system for 10 years.

But Germany, like the rest of Eu-
rope, now faces some tough choices on
major strategic programs such as the

Franco-German-Spanish EADS Talerion
ISTAR (intelligence, surveillance, target
acquisition and reconnaissance) UAV,
where a decision on the future of the
program is due to be made this year.

Ry

The current economic crisis should mean
that governments will look increasingly
for private industry partners to take more
responsibility for managing and support-
ing complex new military systems. But
there is little evidence that, beyond the
U K., this is happening. Rather, in these
straitened times, politicians are coming
under increasing pressure to support
their domestic industries, delay expen-
sive decisions on major programs for a
few more years and concentrate on
short-term troop protection acquisitions

to support expeditionary operations.
Philip Butterworth-Hayes
Brighton, U.K.
phayes@mistral.co.uk
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is World: The New
Field of Space Architecture

Out of This World: The New Field of Space

Architecture

This collaborative book compiles thirty chapters on the theory and practice of
designing and building inhabited environments in outer space. Given the highly
visual nature of architecture, the book is rich in graphics including diagrams, design
drawings, digital renderings, and photographs of models and of executed and

operational designs.

Written by the global network of practicing space architects, the book introduces a
wealth of ideas and images explaining how humans live in space now, and how they
may do so in the near and distant future. It describes the governing constraints of
the hostile space environment, outlines key issues involved in designing orbital

and planet-surface architecture, surveys the most advanced space architecture of

AIlAA PUBLICATIONS

today, and proposes far-ranging designs for an inspiring future. It also addresses
earth-based space architecture: space analogue and mission support facilities, and

terrestrial uses of space technology.

In addition to surveying the range of space architecture design, from sleeping
quarters to live-in rovers to Moon bases and space cities, the book provides a
valuable archival reference for professionals. Space enthusiasts, architects, aerospace
engineers, and students will find it a fascinating read.

Order 24 hours a day at www.aiaa.org/hooks
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WHEN PRESIDENT BARACK OBAMA AP-
peared at the Kennedy Space Center in
Florida on April 15 to announce a shift
in human spaceflight policy, he drew
praise from several advocates of private-
sector spacecraft development, including
Apollo 11 astronaut Buzz Aldrin (see
“Conversations,” page 12). He also took
lumps from critics who say the White
House is grounding U.S. space efforts.
On the Hill, the USAF tanker issue
remains unresolved, and “prompt global
strike” is on the DOD's radar screens.

Defining the human space effort
The president is seeking to extend fund-
ing for the international space station
until 2020 and wants NASA to pour $6
billion into developing commercial space
taxi services to give astronauts access to
the station in the postshuttle era.

Obama also wants to kill the Constel-
lation program, including the Ares rock-
ets NASA has been developing for six
years at a cost of $9 billion. It does re-
tain a scaled-down version of the pro-
gram'’s Orion crew exploration vehicle,
which would be launched, unmanned, to
the station and be parked there as an
emergency rescue vehicle but would not,
as previously planned, take astronauts to
the Moon and beyond. The president
said it would still be possible for U.S. as-
tronauts to reach Mars in the fourth

Sen. Kay Bailey Hutchison
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Sen. Barbara Mikulski

decade of this century, but enunciated
no specific plan for achieving this.

Many in Washington believe that de-
signing, developing and flying spacecraft
is a strength of the government agency
that has done the job for the past half-
century and that the private sector—even
with federal funding—is not yet ready to
take over the building of the only U.S.
spacecraft that will carry crews. Others
feel, despite White House assurances,
that shifting to private-sector spacecraft
will cost jobs during a time of economic
challenge. One Washington observer
says the administration’s policy “is not
yet a done deal,” because it faces robust
opposition on Capitol Hill,

Moreover, astronaut Neil Armstrong,
the first person to walk on the Moon,
joined two other Apollo veterans in ex-
pressing “substantial reservations” about
the administration’s plan. If the policy is
implemented, Armstrong, Jim Lovell
and Gene Cernan wrote, "It appears we
will have wasted our current $10+ billion
investment in Constellation” and that
“the United States is far too likely to be
on a long downward slide to medioc-
rity.” Public utterances by the almost
reclusive Armstrong—in this case, differ-
ing with his crewmate Aldrin—are very
rare and are taken seriously in the na-
tion’s capital.

Following the president’s statement
and the astronauts’ letter, NASA admin-
istrator Charles Bolden went to Capitol
Hill on April 22 to defend the policy
change. Sen. Richard Shelby (R-Ala.)
charged that Bolden is an “impediment
to moving forward” who lacks credibility
among lawmakers. Shelby also accused
the administrator of ceding human space
exploration to the Russians, the Chinese
and the Indians.

Similarly critical if more soft-spoken,
Sen. Kay Bailey Hutchison (R-Texas) told
Bolden that NASA is “relying too heavily
on commercial entrepreneurs who
[won't] be ready to send astronauts into
space anytime soon.” Sen. Barbara Mi-
kulski (D-Md.) was easier on Bolden but
questioned the new policy, asking, “How
could a commercial vehicle be able to
meet a three-year timeframe” for launch-
ing astronauts. Apparently not yet de-
cided, Mikulski said she will formulate
her position on the administration’s
budget request for NASA “only after
more hearings and further research.”

Tanker déja vu (again)

The Air Force's decade-long effort to ac-
quire a new air-refueling tanker took a
new turn April 21 when EADS an-
nounced that it will enter the $35-billion
KC-X competition. Previously partnered
with Northrop Grumman, which decided
in March not to participate, EADS will
challenge Boeing for an opportunity to
build 179 aircraft to begin replacing 50-
year-old KC-135 Stratotankers.

Air Force officers say privately that
either of the aircraft likely to be submit-
ted as a KC-X entry would serve their
needs. Boeing is expected to press
ahead with a version of its 767-200,
which is smaller and has less fuel and
cargo capacity but is likely to have lower
maintenance and operations costs.
EADS will propose a version of the Air-
bus A330-300, which it now calls the
KC-45, that is more robust and can off-
load more fuel, but may be larger than



what the Air Force needs. (For a brief
period, KC-45 was the official military
designation for the next-generation
tanker but it is now an industry term.)

Boeing has the advantage of already
operating a production line in Everett,
Washington, and an outfitting facility in
Wichita, Kansas, but has not yet put a
prototype of its proposed tanker into the
air or tested its proposed advanced air-
refueling boom. EADS plans to build an
assembly line in Mobile but is still a long
way from dipping its first spade into the
Alabama earth. EADS has a “production
representative” version of its KC-45 and
of its advanced refueling boom in the
flight test stage. Each company claims
that its aircraft can be ready on Air Force
ramps sooner than the other.

The KC-X competition evokes pow-
erful feelings at the highest levels in the
nation’s capital and overseas. French
President Nicolas Sarkozy said on March
30 that he trusts Obama’s promise that
the tanker competition will be “free and
fair.” Many in Washington heard Sar-
kozy's words as a plea, if not a demand,
rather than an assurance of a high com-
fort level. Standing beside the French
president at a low-key press conference,
Obama repeated that the KC-X would be

press conference on March 30.

a fair competition. He also told reporters
that he has no intention of usurping De-
fense Secretary Robert Gates' control
over the competition.

This was the latest of several state-
ments by key figures stressing that the
KC-X competition will be as fair as hu-

President Obama and French resfdent Nicolas Sarkozy held a joint

el S el

mpetition ramps up on

As the tanker co

mans can make it. In fact, that emphasis
on fairness means that Gates is recused
from the selection process, which will be
conducted by acquisitions professionals,
to avoid the appearance of unfair com-
mand influence.

Pentagon officials extended a dead-
line for KC-X bids from May 10 to June
9, a move that benefits EADS. Boeing
says it was ready to offer its tanker on
the earlier date.

This project, more
than any other aircraft pro-
gram—even the behind-
schedule, over-budget F-35
Joint  Strike  Fighter—
evokes strong feelings in
Congress as well. Sen.
Patty Murray (D-Wash.) is-
sued a statement criticizing
the inclusion of EADS,
pointing to a recent World
Trade Organization finding
that Airbus’s parent com-
pany received illegal subsi-
dies from involved Euro-
pean governments.

Sen. Shelby, on the
other hand, said the EADS tanker would
create more jobs and give the Air Force
a better plane. Split on which plane and
which planemaker to support, Capitol
Hill lawmakers are likely to object to any
decision ultimately reached by the KC-X
acquisitions team.

ce again, the KC-135 soldiers on.

Prompt global strike
The Obama administration has asked
Congress for $250 million in FY11 to
continue exploring a new weapon that
uses an ICBM to boost an unmanned
spaceplane into the upper atmosphere.
Once called “precision global strike” and
now renamed “prompt global strike” to
emphasize its potential for rapid re-
sponse capability, PGS would enable the
U.S. to transport a conventional war-
head to a high-value target in as little as
an hour. Partly in support of PGS, on
April 22 the Air Force launched an Atlas
V rocket from Cape Canaveral carrying
X-37B orbital test vehicle 1, a 29-t,

Sen. Patty Murray
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Washington \Watch

On April 22 the Air Force launched an Atlas V
rocket carrying this X-37B orbital test vehicle.

11,000-Ib unmanned space shuttle that
can remain in orbit for months and land
via remote control.

The Air Force “doesn’t know when
it’s coming back,” Gary Payton, deputy
undersecretary for USAF space pro-
grams, told reporters. Without confirm-
ing a link between PGS and the X-37B
mission, Payton said of the latter, ‘I
don’t know how this could be called
weaponization of space. It's just an up-
dated version of the space shuttle-type of
activities in space.” Others say an LGM-
30G Minuteman [l ICBM body will
eventually replace the Atlas V and be
melded with an upgraded X-37B to be-
come an operational PGS system. Fund-
ing for a more conventional next-gener-
ation bomber is being postponed while
the Air Force proceeds with PGS work.

Because PGS is suborbital, it will not
violate international agreements or long-
standing tradition against putting war-
heads into orbit. Still, previous adminis-
trations led by both parties have resisted
using ballistic-missile-style rocket boost-
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ers to launch conventional weapons be-
cause of the hairtrigger alert status of
U.S. and Russian ICBM forces. Almost
unnoticed by the public, Washington and
Moscow continue to maintain hundreds
of ICBMs in “launch on warning” mode,
meaning that one superpower would un-
leash its missiles if it believed it was
about to be attacked by the other.

At a high-level meeting in 2006,
Russia's then-President Vladimir Putin
told President George W. Bush that he
opposed a PGS-type weapon because
Russia would not know if a newly
launched missile carried a conventional
or a nuclear warhead. Acknowledging
that the idea “really hadn’t gone any-
where in the Bush administration,” De-
fense Secretary Robert Gates, who also
held the top Pentagon post under Bush,
told ABC's “This Week” that the Obama
team has “embraced” a conventional
weapon that uses a rocket booster.

The appeal of PGS was spelled out
by David E. Sanger and Thom Shanker
in an April 23 New York Times article.
The new weapon, they wrote, “is de-
signed to carry out tasks like picking off
Osama bin Laden in a cave, if the right
cave can be found; taking out a North
Korean missile while it is being rolled to
the launch pad; or destroying an Iranian
nuclear site”—all without the U.S. being
forced to resort to nuclear weapons.

The U.S. will soon have a slower re-
sponse version of the same capability us-
ing the B-2 Spirit stealth bomber and the
Air Force’s massive ordnance penetrator
(MOP), a 30,000-Ib bunker-busting bomb

The flight program for the massive ordnance

penetrator should be concluded later this year.

scheduled to join the B-2's arsenal after
a flight program is concluded later this
year. Development of the MOP is widely
understood to be a direct response to
Iran’s nuclear development program,
which includes extensive underground
construction.

All 20 operational B-2s belong to the
509th Bomb Wing at Whiteman AFB,
Mo. Brig. Gen. Robert Wheeler, 509th
commander, told Angus Batey of the
London Daily Mail: “The MOP can hold
any target at risk. It's a psychological de-
terrence weapon as well as a capability.
There’s no leadership that can hide from
that particular weapon.”

A source told Aerospace America
that the Pentagon wants to be able to act
quickly on short-notice intelligence and
to attack a high-value target “within min-
utes rather than over a period of hours.”
The advantage of a Minuteman/X-37B
PGS weapon over the B-2/MOPS com-
bination lies only in the timing: Launched
from Whiteman, a B-2 would take 10 hr
to reach a target along the Afghanistan-
Pakistan border; a missile-boosted space-
plane might reach the target in an hour.

While the April 22 X-37B launch—
about which, apart from Payton’s com-
ments, nothing has been said publicly—
is part of the PGS effort, other pieces of
the program are in the DOD’s “black”
budget and apparently include vehicles
that have not been revealed in public. A
senior source told this column that a part
of the program is located at the Air
Force’s Groom Lake, Nev., facility.

The issue that must be resolved in
Washington: Given the very high (but as
yet unknowable) cost of a PGS system,
does the nation really want to give up a
next-generation bomber for it? A skeptic
pointed out that bin Laden is probably
living in a house, not a cave, and that the
U.S. would have blown down the roof
long ago using existing technology if
leaders possessed accurate intelligence
on the al-Qaeda figure’s whereabouts.

The nation’s leaders must also deter-
mine whether the U.S. can field a PGS
capability without violating at least the
spirit and possibly the letter of existing
arms treaties, including a pact signed by
Obama and Russian President Dmitri A.
Medvedev in Prague on April 8.

Robert F.Dorr
robert.f.dorr@cox.net
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Conversations with

Buzz Aldrin

The whole world saw you walking up
the stairs to Air Force One last April
arm in arm with President Obama.
You were headed to the space confer-
ence in Florida. What were vou talk-
ing about?

He thanked me for my help in sup-
porting his space plan.

That’s it?
He’s a very smart guy.

Much of the program vou’ve advo-
cated for years is included in the new
plan. Do you feel vindicated?

No. because there is a lot of work to
be done. We didn’t get everything we
sought.

What, for example?

There is still a need to develop a
runway lander type vehicle for the space
taxi, not a space capsule. And | urged
the shuttle be extended so as to speed
the development of a shuttle-derived
heavy-lift vehicle. That doesn’t seem to
be likely now.

So you have no use for capsules?

No, I didn’t say that. Making the
space taxi that flies to and from the in-
ternational space station a capsule is a

coming home from the ISS would sus-
tain a more benign environment aboard
a glider.

Now, for deep space missions, a
capsule would be preferred for its ability
to aerocapture and to otherwise sustain
reentry speeds coming back from a deep
space or planetary entry. There, wings
and a lifting shape become problems for
the heat shield and the higher heating
loads and g forces. So I think an Orion-
like vehicle would be preferred for use
with a deep space vehicle, and a lifting
body preferred for returning taxi mis-
sions from ISS. Each has a place.

For vears, policymakers have ignored
many of your ideas. Now they’re being
codified into policy. Why now? What
has changed?

Things are really bad, and that's
when change becomes possible. Gov-
ernment bureaucracies aren’t known for
their ability to make substantial changes;
they're not very agile. NASA faces diffi-
cult times in transitioning from the shut-
tle era to an agency more focused on re-
search and deep space manned flight.

This opens up the possibility of
hearing new approaches. Under Con-
stellation, the program of record was
falling so far behind schedule that there

“Making the space taxi that flies to and from the international
space station a capsule is a pretty dumb idea.”

pretty dumb idea. But a space capsule
would work in a deep space mission.

What difference does it make?

A space taxi, by definition, should
be able to return crew and ISS experi-
ments to a runway to speed their pro-
cessing and to carry the larger payloads
that a lifting body runway lander can de-
liver. A space capsule shape strongly lim-
its the down mass and increases the g
forces sustained during reentry. | have
flown reentry profiles aboard capsules,
and I can tell you that delicate samples
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was no funding to build the Ares V or
the Altair lander. It needed all of the
funding just for “Apollo on steroids.”
That’s because under [former NASA Ad-
ministrator] Mike Griffin the focus be-
came returning to the Moon, rerunning
the Moon race we won 40 years ago.

I have had a unified strategic vision
for space that is appropriate for the
21st-century world we face. The Cold
War is over. Today, to demonstrate
global space leadership requires that you
collaborate and build coalitions with
other nations, not see them as competi-

tors. But Charlie Bolden has a tough job
ahead of him as he wrestles his agency
into a new focus. The forces that sup-
port the status quo are very entrenched.

So you’d abandon the Moon entirely?

No, I believe we should go back to
the Moon, only this time as part of an in-
ternational partnership that establishes a
lunar development authority. We are a
great power and have the experience to
help the other nations that want to de-
velop the Moon. Same for the station.
Our role today is to express our leader-
ship by facilitating the space programs of
our partners.

“Things are really bad, and
that’s when change becomes
possible.”

China, India, South Korea, Brazil all
are seeking to develop advanced space
programs, some of which include
manned space programs. We can help
make that a reality. And when we do,
our stature increases, which strengthens
our strategic interests.

Why the focus on Mars for all these
vears?

Our survival requires us to become
a true multiplanet species. We need to
identify places we can go in the solar sys-
tem that could be candidates for habita-
tion and colonization. Mars offers us
tremendous scientific benefits, in under-
standing global climate change, possible
life—and even, during the period when it
was wet, advanced life. It is the best can-
didate we know of to support a human
colony. So that's why Mars should be
our focus, not the Moon.

What’s the relationship between Mars
and heavy lift?

A heavy-lift system is a better way
to launch an interplanetary deep space
vehicle into low Earth orbit than two ve-
hicles. Using today’s EELVs would re-
quire half a dozen launches of small



packages; that would not be desirable.
To go anywhere beyond Earth orbit re-
quires greater lift than we have today.

So you endorse the president’s pro-
posal to speed up a heavy-lift vehicle?
It won't take us five years to design.

How long would it take?

If we used the existing space shuttle
infrastructure we could start now. That’s
why shuttle extension was so critical. But
that doesn’t seem to be in the planning,
so we may have to change course and
try a “clean sheet” approach.

You no longer favor a shuttle-derived
heavy-lift design?

That’s my preferred approach, but
without shuttle extension you lose the
workforce and the shuttle systems, So an
entirely new approach may be needed.

And vou didn’t support the Ares I and
Ares V vehicles?

The Ares [ used five-segment mo-
tors that were unproven and underpow-
ered for the weight of the Orion. And
Ares V was too big. So it was clear to me
that we needed a different approach to
heawy lift.

How can NASA develop a deep space
vehicle under their budget pressure?

If we utilize the spare parts left over
from the ISS construction, or inflatable
technology, we can get at least to the
prototype stage fairly quickly without a
huge expenditure of funds. There is al-
ways the tendency to go for the most ex-
pensive approach, the Cadillac, when
something cheaper is available. The idea
is to get us out into deep space as soon
as we can start.

What is the most difficult thing about
a manned Mars mission?

We don’t have the technology to
sustain a Mars crew for the long trip re-
quired by chemical rocket propulsion
systems. That’s why we need to develop

capabilities like the VASIMR plasma
rocket and other designs, to shrink the
transit times to Mars or asteroid ren-
dezvous. We also need more research in
radiation shielding. And a heavy-lift
booster and possible advanced upper
stages. We should be working on these
areas now, and I think the new R&D
budget supports this. In-space refueling
of upper stages is a technology we
should develop.

i q |
spacecraft in Earth and!unar orbits

became critical to the success of the Gemini

and Apollo programs and are still used.
He also pioneered underwater training
techniques, as a substitute for 0-g flights,
to simulate spacewalking.

In November 1966 during the Gemini 12
mission, he performed the world’s first
successful spacewalk, overcoming prior
difficulties experienced by Americans and
Russians during extravehicular activity

and setting a new EVA record of 5 hr 30 min.

On July 16, 1969, Aldrin, Neil Armstrong
and Michael Collins were launched
aboard the Apollo 11 mission. On July 20
Aldrin and Armstrong landed their lunar
module, Eagle, on the Moon's surface,
spending 21 hr on the Sea of Tranquility.
Apollo 11 returned 46 Ib of Moon rocks,

Interview by Frank Sietzen

Recently the LCROSS [Lunar Crater
Observation and Sensing Satellite]
mission detected substantial amounts
of water on the Moon. Would you
take advantage of this in your Mars
scenario?

Robots can mine the water on the
Moon, and we could teleoperate those
robots from a deep space vehicle on a
lunar flyby test flight—or by students
back here on Earth. You don’t need a

Starbooster reusable rockets and
multicrew modules for spaceflight. Aldrin
founded Starcraft Boosters, a rocket design
company, and the ShareSpace Foundation,
a nonprofit devoted to advancing space
education,
exploration
and affordable
spaceflight
experiences.

Aldrin
published an
autobiography,
Magnificent
Desolation,
in 2009.
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Conversations

Moon base to do that. And when we do
return to the Moon, the lunar develop-
ment corporation will set out extraction
plans and those nations that wish to will
participate.

tal vehicle processing. The trajectory for
the asteroid intercept would be highly
optimized for minimal transit times.
Then the design of the spacecraft.
The habitat would have to be sized to ac-

“There is always the tendency to go for the most expensive
approach, the Cadillac, when something cheaper is available.”

If you compare your Apollo 11 flight
to an asteroid rendezvous mission to-
day, which would you say is the more
difficult to accomplish?

The asteroid mission will be very
challenging, but it's a good precursor to
missions to Phobos and Mars settlement.

Why Phobos? Why not just go straight
on to a Mars landing?

Because the gravity on Phobos is
substantially less than Mars, meaning
that missions to Phobos can build a sus-
tainable base, and building our first set-
tlement off-world would be less compli-
cated on Phobos.

Why is an asteroid mission a good
precursor to a Mars mission?

It tests many of the same technolo-
gies, plus planetary defense. Unless we
want to go the way of the dinosaurs, we
need to understand these NEOs [near-
Earth objects] and develop ways to de-
flect any that may threaten the Earth in
the future. Under the Constellation pro-
gram there just wasn’t any funding avail-
able for any of this.

What are the technologies needed for
the asteroid mission?

First is a heavy-lift launch system,
preferably with an upper stage that can
be refueled. You'd launch the stage, and
after it performs its [injection] mission it
remains in space, available for the next
payload. The HLV [heavy-lift vehicle]
would use the new hydrocarbon booster
engines called for in the FY11 budget,
new stronger but lightweight stage struc-
tures and bulkheads, a new launch facil-
ity in Florida that incorporates shuttle ex-
perience along with the experiences of
other launch systems. Perhaps horizon-
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commodate both the crew and optical
instruments and telescopes, the ability to
catalog data from observations. Some
means to possibly either land on an as-
teroid or extract a sample and bring it
back into the ship. A capsule like Orion
docked to one end that can become a
lifeboat in an emergency, but also per-
form an aerocapture maneuver at the
end of the flight. The capsule could dock
with a runway lander lifting body for the
return trip back to Earth, or land itself.

Above all, the technology to allow
the crew to survive the high-radiation en-
vironment. New in-space propulsion sys-
tems to maneuver around the asteroid
once the capsule/habitat is in orbit, and
the propulsion to break out of orbit to
the return trajectory.

None of these capabilities exists to-
day. Ideally, I would like to see that HLV
be fully reusable at some point, which
would require flyback boosters.

Why not just build new Saturn Vs?
The technology is dated, as are the
engines, structures and guidance. Plus
the tooling and construction facilities are
gone. The best approach is either an in-
terim step, which would be an all-cargo
shuttle-derived solution using the shuttle
facilties, workforce, engines, tank and
boosters, followed by the new design.
You may have to get there in incremen-
tal steps. But an advanced reusable vehi-
cle should be our technological objective.

There has been concern over the shift
in space taxi services from Orion CEV/
Ares I to commercial entrepreneurs.
You've supported this change. Why?
Private contractors are well within
the capability to carry both crews and
cargoes to the station. NASA can over-

see that while shifting to a focus on ex-
ploration missions. Routine space trans-
portation can be performed by com-
mercial industry. Gives us more options
and a greater number of systems that
can be developed.

Isn’t there a risk in trusting the lives of
astronauts to unproven vehicles?

They won't be unproven by the
time astronauts fly on them. They will
have to follow man-rating requirements
and submit to NASA regulation.

Your former colleagues, like Neil Arm-
strong, Jim Lovell and Gene Cernan,
don’t agree—they call this shift the
end of American human spaceflight.

A commercial industry that will have
multiple crew vehicles flying in space,
NASA developing Orion for deep space
missions, a manned, heavy-lift launch ve-
hicle, a budget that increases $6 billion
over five years—how is that the end of
human spaceflight?

You call your ideas a unified vision.
Houw is it unified?

It combines exploration, commer-
cial development, science and security.
Furthermore, all of the elements support
each other—shuttle extension to speed
the development of heavy lift, runway
landers for ISS taxi services, a capsule
and habitat for deep space missions,
partnering with other nations to advance
use of the ISS and the lunar surface, mis-
sions to Phobos that establish the tech-
nology for colonization of Mars. It's a
strategic approach.

Okay, I have to ask about [your TV ap-
pearance on] Dancing with the Stars.
Why did you do that?

To call attention to the successes of
the Apollo program and get people to
think about the future, support our military
personnel, those who also supported our

space program, and old geezers like me.

So you admit to being an old geezer?

I wanted to show people of my age
that you can go out and get up and try
to do new things. Be active. I'm 80 years
old, so if I can do it so can you.
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