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Powering up for the future
With the growing interest
in commercial space flight,
NASA’s huge investments in
SSC and Michoud may wind
up attracting partners...

O

n May 22, 2012, a Falcon 9 rocket
carrying a Dragon space capsule
lifted off the pad at Cape Canaveral Air Force Station, Fla., at 3:44
a.m. EDT. The mission itself
was unremarkable: carry cargo
to the International Space Station. But it was historic. On
that day SpaceX became the
first private company to take on
a mission to supply the ISS,
ushering in a new era of space
flight. More flights are planned
by SpaceX and a host of other
SpaceX
companies that hope to tap into
what may be a lucrative new growth industry.
The space race is on again, but this time involves private companies and regions that hope
to get a piece of the action. The field is packed.
AP science writer Seth Borenstein pointed out
that there are more companies looking to make
bucks in orbit than there are major U.S. airlines
still flying.
Eight spaceports have been licensed by the
Federal Aviation Administration, and Alabama
in early 2012 said it might try to establish one,
perhaps on the Gulf Coast. That Alabama is
interested is no surprise. The state for years has
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Story at a glance
•
•
•
•
•

Gulf Coast in exclusive club of areas with
NASA centers
Stennis Space Center one of four NASA
facilities that test large rocket engines
Michoud Assembly Facility building
Orion and core for Space Launch System
Stennis Space Center and Michoud have
acreage available to develop
Eglin home to a powerful space
observation radar

been a player in the space industry, thanks to
Huntsville, home of NASA’s Marshall Space
Flight Center and the Army’s missile programs.
In nearby Decatur a United Launch Alliance
plant manufactures, assembles and integrates
Atlas V, Delta II and Delta IV rockets. A spaceport seems logical. Indeed, the state pondered it
years ago, though that early effort fizzled.
Once the purview of nation states, space is a
bold new playing field for private companies.
The Aerospace Industries Association estimates
space to be a $45.14 billion piece of the $217.65
billion aerospace industry in 2012.
Fortunately for the Gulf Coast, it’s already a
player in the wide-open field and part of the ex-
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for development, along with acreage set up by
local developers.
SSC is the most capable of the NASA sites
where rocket engines are tested, the last place in
the country where NASA can test full-scale engines or whole rocket stages 24/7. It will test
engines for NASA’s Space Launch System. Forty
miles away, Michoud has 43 acres under one
roof that includes world-class advanced manufacturing equipment. It’s building some of the
SLS, including the Orion crew vehicle. But both
locations have room to do even more.
NASA and Dixie

It was the underdeveloped South that was the
big winner in the space race.1 Spurred on by
President Kennedy’s challenge to get a man on
the moon before the end of the decade, NASA
launched an ambitious program to establish the
manufacturing, test and launch facilities needed
to beat the Soviets.
The South became the home to key NASA
facilities in part because of the availability of
large tracts of land and interconnected waterNASA photo
ways needed to transport large space vehicles.
Space Shuttle Main Engines that will be used in the
core stage of NASA’s Space Launch System are stored Longer periods of fair weather flying, the same
things that attracted the military, also played a
at Stennis Space Center, Miss.
role. In addition, powerful, senior Southern policlusive club of areas with technology-focused
ticians embraced the space program and recogNASA centers. In addition, the Gulf Coast is
nized the economic benefit it would bring.2
home to an Air Force center that for 40 years
The Huntsville operation was joined by Houshas operated a powerful space surveillance sys- ton, Cape Canaveral, Fla., Bay St. Louis, Miss.,
tem that tracks near and deep space objects.
and New Orleans, and the term “Space CresBut the big question is, how much of the com- cent” was used to describe the arc of centers in
mercial sector can the region attract? It appears the South.
that the Gulf Coast has a leg up on other areas
“Way Station to Space” by Mack R. Herring
because its has two NASA operations, Missispointed out a cover story in the July 20, 1964
sippi’s Stennis Space Center and New Orleans’ issue of U.S. News & World Report that described
Michoud Assembly Facility. Both are offering
the space program as a new industry in the
excess capacity to private companies. And with South worth “billions.” The article said money
space flight costs so high, that could provide a
for facilities was being spent at the rate of “onesavings hard to pass up.
million dollars every two hours.”
In addition, Stennis Space Center (SSC) and
That the South benefited when NASA domiMichoud both have thousands of acres available nated the space program is clear. What is less
Illustration page 28: The Space Launch System is designed to take astronauts deeper into space than ever before.
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clear is how well it will do in an age
when private players may eventually dominate space. Some areas are
already taking steps to ensure they
get a piece of the growing field.

Stennis

Space-industrial complex

It was big news in Florida late
last year when a NASA facility at
Kennedy Space Center that faced
an uncertain future with the end of
the Space Shuttle program got a
new lease on life when Boeing deMichoud
cided to use it to build the company’s CST-100 spacecraft. Space
Florida, an aerospace economic
development agency, took over the
Space Shuttle Main Engine Processing Facility and Processing ConTcp illustration, Google Earth map
trol Center and is leasing it to BoeWith Stennis Space Center and Michoud Assembly Facility less than
ing for 15 years to build its Crew
40 miles apart, economic development officials are looking for ways
Space Transportation spacecraft
to leverage what they call the Stennis-Michoud Aerospace Corridor.
there, and move the program’s headquarters there as well.
ter was seen as an economic boon was the space
A November story in Time magazine likened
the lease to an aristocrat selling off parts of the program’s ties to the aerospace industry. NASA
family estate. But with aerospace workers idled, needed companies to develop systems, whether
Florida officials saw the buildings as a chance to it was a Grumman-built lunar module or Saturn
V rocket with stages built by Boeing, North
attract the commercial space flight industry.
The commercial industry’s growth appears in- American Aviation and Douglas Aircraft. In
many cases they established operations close to
evitable, and it’s not just the number of spaceports that tell the tale. The FAA said 21 percent NASA centers to be near the customer and faof orbital launch attempts in 2011 were commer- cilities it had established.
But in the new age, NASA might wind up becial, earning revenue of $1.9 billion. In addition,
ing simply one customer, and perhaps not even
more than two dozen teams are competing for
the largest. Space flight companies are cropping
Google’s $30 million prize to be the first privately funded team to land a robot on the moon. up in multiple places nationwide, including
The list of companies now pushing into space Washington and Colorado. Still, the South conis impressive. It includes SpaceX, Bigelow Aero- tinues to have some of the most unique capabilities available in the world, and it’s those capabilispace, Virgin Galactic, Orbital Sciences Corp.,
Alliant Techsystems, Boeing Co., Sierra Nevada ties that can be a lure for the new breed.
The industry, whether a huge aerospace comCorp., and Blue Origin.
pany that’s worked in the field for years or one
The commercial interest is understandable.
Companies have been part of the space program of the startups backed by the deep pockets of
from the start. One reason having a NASA cen- billionaires, still needs the same things NASA
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NASA photo

Stennis Space Center, Miss., tests an Aerojet AJ26 rocket engine in September 2011. It will power the first stage of
Orbital Sciences Corp.’s launch vehicle. SSC tests engines for NASA programs and commercial companies.

has built up over 60 years. For some companies
it makes sense to tap into what’s already there.
Patrick Scheuermann, director of Stennis
Space Center, said there are a lot of companies
with great ideas that are in the laboratory or subscale version. Success with those smaller versions will force them to make an investment in
their own back yard or search for a location to
test the larger scale.
“Rather than them duplicating infrastructure
somewhere or putting their capital dollars somewhere, they’re basically using resources that the
taxpayers already paid for once,” Scheuermann
said in an interview late last year.

“I think that is what really distinguishes SSC,”
Roger Simpson, Rocket Propulsion Test Program Manager at SSC, said in a story in the Biloxi, Miss. Sun Herald.
SSC is where some of the most powerful
rocket engines in the world are tested, including
the F-1 engines that launched the massive Saturn
V for the Apollo program. It’s also where all the
Space Shuttle main engines were tested, and has
been tapped to test two engine types for NASA’s
Space Launch System.
Over the years the mission expanded and
other federal agencies set up operations. It now
has more than 30 resident agencies and over
5,000 employees. SSC has hundreds of scientists
and technicians working in fields as varied as
Stennis Space Center
Interstate 10 passes through a heavily wooded propulsion, geospatial technologies and underarea of South Mississippi on its way to New Or- water research.
The largest tenant is the Navy, which operates
leans. A few miles north of Exit 2 is John C.
Stennis Space Center, a 14,000-acre, secure com- its oceanographic research community from SSC
plex surrounded by a 125,000-acre buffer zone. and one of the world’s largest supercomputers.
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It’s also the location of the National Data Buoy
Center and the 500-employee NASA Shared Services Center. SSC also has growing data centers,
geospatial and earth sciences work and activities
of five universities and one community college.
It’s also the location of several university cooperative programs, including the Northern Gulf
Institute and Center of Higher Learning, which
runs a state-of-the-art visualization center.
Stennis Space Center has hundreds of scientists and technicians working in fields as varied
as rocket propulsion, geospatial technologies and
underwater research; universities from two
states; workers for some of the biggest names in
the aerospace industry; one of the world’s largest
supercomputers; one of the largest concentrations of oceanographers in the world; tight security; and room to grow.
The university presence is growing. The University of Southern Mississippi, known for its
advanced materials research at its main campus
in Hattiesburg, Miss., has three buildings at SSC.
Starkville, Miss.-based Mississippi State University, renown for its engineering and aerospace
research, added a 50,000-square-foot building
that will house the Northern Gulf Institute.
It’s also a manufacturing center, where Lockheed Martin builds satellite components for the
A2100 series of satellites and Pratt & Whitney
Rocketdyne assembles RS-68 and J-2X rockets.
SSC is close to three interstates and two commercial and one general aviation airports, and
has access to water and rail transportation.
But it’s the rocket propulsion that is key.
Stennis Space Center is one of just four NASA
facilities that can test large rocket engines. The
Department of Defense also has four rocket
testing sites, and there are a handful of commercial sites as well. Even in this select group, SSC
and its $2 billion in test facilities stand out.
“There’s really not any places in the United
States anymore where the government or commercial companies can come test 24 hours a day,
seven days a week, 365 days a year without hav-

South Mississippi
Aerospace highlights: Site of a major NASA center
testing and assembling rocket engines, satellite
components; produces portions of Global Hawk
and Fire Scout unmanned aerial systems; two areas
approved for flights by unmanned aerial systems;
home to National Guard air combat training
center; center for Air Force electronics and cyber
training.
Counties: Hancock; Harrison; Jackson
Key cities: Gulfport; Biloxi; Pascagoula; Bay St.
Louis
Population (est. 2010): 255,804
Workforce (2008):`129,498
Local economic development:
• Harrison County Development Commission
(228) 896-5020
•
Hancock County Development Commission
(228) 467-9231
• Jackson County Economic Development
Foundation (228) 769-6263
State economic development:
• Mississippi Development Authority (601) 3593449

ing any fear of encroachment on surrounding
communities,” said Scheuermann.
SSC, NASA’s lead center for rocket propulsion
testing, is the nation’s largest rocket engine test
facility. It can test everything from engine components to full-scale engines and rocket stages at
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its vertical firing A-1 and A-2 test stands, the
duel position, vertical-firing B-1/B-2 test stand
and three-stand E complex, which includes
seven separate cells capable of various tests activities. The stands can be used for both acceptance and developmental testing.
The new 300-foot-tall A-3 test stand will let
engineers simulate conditions at altitudes up to
100,000 feet. SSC will be the only facility in the
country capable of testing J-2X engines fully in
simulated high-altitude conditions.
SSC tests two engines that will be used in
NASA’s Space Launch System: the J-2X, which
will power the upper stage, and at some point
the lower stage’s RS-25, which was the main engine in the Space Shuttle program.
But SSC is also involved in commercial test
programs. The Rocketdyne RS-68 is tested on
the B-1/B-2 stand for United Launch Alliance’s
Delta IV, and the Aerojet AJ26 is tested for Orbital Science Corp. on the E-1 Stand. Blue Origin’s BE-3 engine thrust chamber assembly, the
engine’s combustion chamber and nozzle, is also
tested on the E-1 Test Stand.
The newest carrot

For the E-4 stand, SSC is looking for a company interested in partnering with NASA or leasing the site originally designed to test propulsion
systems for a now-defunct program. E-4 has
concrete-walled test cells and hard stand, a highbay work area with a bridge crane and adjacent
work area, control room space and personnel
offices, as well as road and barge canal access.
Although the work on E-4 was never finished,
NASA envisions it could be expanded to include
Ram Air test capability up to Mach 0.8 to support the testing of power packs and engine systems up to 500,000 lbf thrust.
“This is a great opportunity for a commercial
company to explore partnership possibilities
with NASA,” said John Stealey, Engineering and
Test Directorate Associate Director. “The test
facilities at Stennis are among the finest in the

Southeast Louisiana
Aerospace highlights: Home to NASA’s Michoud
Assembly Facility and the University of New
Orleans’ National Center for Advanced
Manufacturing and National Biodynamics
Laboratory
Key cities: New Orleans; Algiers; Slidell; Carrollton;
Covington; Mandeville; Gentilly
Parishes: St. Tammany; Orleans
Population: 602,750
Workforce: 218,381
Local economic development:
• Greater New Orleans Inc. (504) 527-6900
• New Orleans Chamber of Commerce (504) 799
-4260
• St. Tammany Economic Development
Foundation (985) 809-7874
State economic development:
• Louisiana Economic Development (225) 3423000
Note: The population of the seven-parish New
Orleans-Metairie MSA is 1,209,128 and the
workforce is 460,421

nation, and the federal city shared-cost concept
at the site allows a company to make the best use
of its resources while accomplishing its mission.”
Priority will be given to users that support
space exploration for the government or those
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involved in commercial space launch or commercial space user missions. What company
might reach for that carrot is unclear, but there
are plenty of players.
Over the past five to eight years startups have
come to the table in a bid to get their own commercial vehicles in space. They are new companies but the group is relatively small, perhaps a
half-dozen, said Brock.
Some of the private companies have their own
test facilities, and some of the tests for smaller
engines are relatively easy to build. But the infrastructure to do more complicated tests on some
of the subsystems can be expensive, requiring a
lot of high pressure and unique fluid controls.
“Typically, that’s a large investment,” Brock
said. Many companies would rather put their
money on the hardware rather than the test facilities.
Michoud Assembly Facility

Less than 40 miles from Stennis Space Center
in New Orleans East is the massive Michoud
Assembly Facility, one of the world’s largest
manufacturing facilities with 43 acres under one
roof. Originally established in 1940 to built plywood cargo planes and landing craft for the military, it became part of NASA in 1961 because
the agency needed a plant that could manufacture large aerospace structures, and ship them
out aboard barges.
A component of Marshall Space Flight Center
in Huntsville, MAF is one of the few manufacturing facilities owned by NASA. It’s traditionally been one of the largest employers in Louisiana, but the numbers have dropped with the end
of the Space Shuttle program.
MAF sits on an 832-acre site and has a port
with deepwater access. Manufacturing capabilities include 2.2 million square feet of manufacturing space with high bay areas, full complement of plant equipment, tooling and skills.
Testing capabilities, component and full scale,
include hydrostatic and structural load testing.

NASA rocket test facilities
•

•

•

•

John H. Glenn Research Center’s Plum
Brook Station, 6,400 acres (10 square
miles), Sandusky, Ohio
Lyndon B. Johnson Space Center’s White
Sands Test Facility, 60,160 acres (94
square miles), Las Cruces, N.M.*
George C. Marshall Space Flight Center,
1,800 acres (2.8 square miles), Huntsville,
Ala.**
John C. Stennis Space Center, 13,542
acres (21.1 square miles), Bay St. Louis,
Miss.***138,542 acres (216.4 square
miles), Bay St. Louis, Miss.***

*WSTF is within the 2,560,000-acre (4,000 square
miles) White Sands Missile Range (U.S. Army)
**MSFC is within the 5,056-acre (7.9 square miles)
Redstone Arsenal (U.S. Army)
***SSC is surrounded by a 125,000-acre (195.3 square
miles) acoustical buffer zone (NASA)

Michoud was used to make the first stage of
the massive Saturn V rockets, and later built all
the external fuel tanks for the Space Shuttle program. That work ended in 2010 with the end of
the Space Shuttle program.
Before the shuttle program ended, NASA
chose MAF as the site where the next generation
of space vehicles for the Constellation program
would be built. Constellation envisioned returning astronauts to space and establishing permanent outposts on alien worlds. The plan was to
give MAF a multifaceted mission: manufacturer
of the upper stage of the Ares I launch vehicle,
components of the Orion crew vehicle and
stages of the heavy lift Ares V launch vehicle.
When the Constellation program was killed
and work shifted to commercial companies,
NASA replaced Constellation with a program to
build a heavy-launch system and crew vehicle to
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NASA photo

The Orion test article built at Michoud Assembly Facility, New Orleans, after its arrival at Kennedy Space Center,
Fla. Michoud is also building the core section of the Space Launch System.

take astronauts to deep space. Michoud was chosen to assemble portions of the Space Launch
System, as well as the Orion crew capsule.
Even before Constellation was killed, MAF
had excess space and was working on a business
model that involved attracting other public and
private entities, as Stennis Space Center did years
earlier. MAF already has several federal agencies,
including the Department of Agriculture’s National Finance Center, the Defense Department’s Contract audit agency and Defense Contract Management Agency and the U.S. Coast
Guard Integrated Support Command.
Michoud’s big push now is for advanced
manufacturing businesses, aerospace or other-

wise. It has more than a million square feet of
space in a self-contained facility equipped with
established infrastructure and services. Louisiana’s low-cost manufacturing environment, regional transportation network and experienced
regional workforce add to the site’s attributes.
One of Michoud’s key assets is the National
Center for Advanced Manufacturing, a partnership dating to 1999 that involves NASA, the
state, academia and industries. Louisiana committed $20 million through the University of
New Orleans on key pieces of equipment, including welding machines, and refurbishing the
facility. The state is moving to put NCAM under
the authority of Louisiana State University.
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Mega park region

In the early 1960s when work was
under way on the propulsion test
center, NASA visionaries pictured a
Site C-6
planned community for the thousands of workers and aerospacerelated businesses expected to be
drawn to the new facility. The visionEglin AFB
aries were from Marshall Space
Flight Center in Huntsville, Ala., and
they knew what could happen
around a NASA technology center.
“You have to throw the book away
when you are planning your future,”
Werner von Braun told a Mississippi
audience at one gathering while the
testing facility was being built. “Look
to Huntsville for an example. Its
growth far exceeded anything anyone
Tcp illustration, Google Earth map
would dare predict."3
Site C-6 is in the eastern portion of Eglin Air Force Base, about 35
The planned community never
miles to the east of the main gate.
moved forward in South Mississippi,
and Huntsville continued to grow
and today has one of the nation’s highest per
The similarly named, privately owned Stennis
capita incomes.
Technology Park, near Stennis International AirNow years later, some pieces are beginning to port, is 100 acres but has another 900 to defall into place. Stennis Space Center in 2010
velop. And Hancock County Development
identified 3,900 acres along existing roadways
Commission has 1,100 acres to the north and
with existing utilities as prime locations for aero- east of Stennis Space Center.
space companies. Called the Stennis Space CenOver in Louisiana at Michoud Assembly Facilter Technology Park, the site already has Lock- ity, one of the little-publicized ideas is NASA’s
heed Martin Space and Technology Center,
interest in using the under-utilized acreage
which builds satellite components, Pratt & Whit- around MAF for an advanced manufacturing
ney Rocketdyne, which assembles RS-68 and J- research park. As far back as 2008 the former
2X rockets, and Rolls-Royce North America,
transition chief first mentioned the idea, saying
which tests commercial jet engines.
the acreage could form the nucleus of something
How does 3,900-acres stack up? For compari- along the lines of Cummings. The agency said as
son purposes, Cummings Research Park in
recently as 2010 that it’s still interested.
Huntsville, Ala., is the second largest in the naAll of this has some wondering if it’s possible
tion and fourth largest in the world with 3,843
that the Stennis-Michoud corridor could eventuacres, and its packed with aerospace companies. ally turn into a mega park through linking the
SSC also has additional acreage that could be separate parks in the region. A group of officials
put on the table in the future. In addition, just
from Mississippi and Louisiana a few years ago
outside SSC there are other efforts to provide
formed a group to push for the development of
acreage to aerospace and technology companies. the corridor.
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U.S. Air Force photo

AN/FPS-85 Phased Array Radar at Eglin Air Force Base, Fla., looks for objects in near and deep space.

Air Force activities

The U.S. Air Force has been keeping its eye on
space for the past 40 years from a remote location in the eastern portion of the Eglin Air Force
Base complex. Some 35 miles east of the main
gate is an area called Site C-6, home to one of
the most powerful phased array radar systems in
the world. The site has a 13-story structure with
250,000 square feet of floor space and keeps an
eye on man-made objects in near and deep space
around the clock.
The 20th Space Control Squadron tracks more
than 16,000 near-Earth and deep-space objects.
The squadron is under the 21st Space Wing, Peterson Air Force Base, Colo.
The 20th operates the AN/FPS-85 Phased
Array Radar, the only phased array radar dedicated to tracking near-Earth and deep-space objects. It’s one of 29 sensors that comprise the
global Space Surveillance Network (SSN).

It collects more than 16 million observations
each year, 30 percent of the SSN's workload.
Phased array allows near simultaneous tracking
of multiple targets in the area of coverage. The
AN/FPS-85 can detect, track and identify up to
200 satellites. It can track an object the size of a
basketball at a distance of more than 22,000 nm.
Construction of the radar began in October
1962 and space operations began in February
1969. For a while the radar’s mission moved to
the more immediate concern of tracking submarine launched ballistic missiles. Keeping an eye
on space became a secondary mission. But it returned to its original mission in 1987, and became deep-space capable in 1988.
The future

That this region will continue to participate in
space ventures is very clear. Few places in the
world can match the propulsion testing capabilities of Stennis Space Center, which now includes
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engines for commercial aircraft. GE Aviation’s
decision to build an engine parts plant in Hattiesburg, its second in Mississippi, along with a
plant in Auburn, Ala., adds to the propulsion
mix in the region.
Michoud Assembly Facility is a unique facility
with so many acres under one roof. Thought the
Constellation program was killed, Orion continued as the new deep space crew vehicle and it
will be built at MAF, along with the core stage of
the Space Launch System using friction-stir
welders and probably made of aluminum lithium. It will also be involved in building the upper stage, instrument ring and integrating engines with core and upper stages.

▫▫▫
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Role in the National Space Program,” Southwestern Historical Quarterly
71 (January 1968), pp. 382-87; Edward R. Ling Sr., “The Space Crescent:
The Untold Story,” (Huntsville, Ala.; The Strode Publishers, 1984), p. 24.
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Herring, citing Swenson, p. 388
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Herring, Chapter 4, Temples in the Swamp, citing an Oct. 3, 1963

article, “Dr. von Braun Raises Colores,” in Picayune Item.

Aerospace parks
Site name

Location

Acres

Bay St. Louis, MS

3,900

Mobile Regional Airport

Mobile, AL

3,000

Brookley Aeroplex

Mobile, AL

1,650

Kiln, MS

1,000

New Orleans, LA

832

Stennis International Airport/Airpark

Kiln, MS

600/100

UNO Research and Technology Park Slidell

Slidell, LA

400

Fort Walton Beach, FL

360

Crestview, FL

360

Ocean Springs, MS

350

Moss Point, MS

300

Whiting Aviation Park

Milton, FL

260

University of South Alabama Research and Technology Park

Mobile, AL

160

Gulfport-Biloxi International Airport - Gen Aviation Office

Gulfport, MS

120

Emerald Coast Technology and Research Park

Shalimar, FL

118

New Orleans, LA

56

Stennis Space Center Technology Park

Stennis Technology Park
Michoud Assembly Facility

City of Fort Walton Beach Commerce and Technology Park
Okaloosa County Industrial Airpark
Sunplex Light Industrial Park
Jackson County Aviation Technology Park

University of New Orleans Research and Technology Park
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