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Aerospace Corridor news digest (www.gcacnews.blogspot.com).
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Executive summary
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For corridor, the beat goes on

T

he announcement in May 2017 was
important enough that the governor
of Mississippi, Phil Bryant, was given
the honor.
It was at a lunch in South Mississippi that the
governor told attendees that the Northrop
Grumman Unmanned Systems Center in Moss
Point, opened in 2006, would expand and work
not only on the Fire Scout and Global Hawk
unmanned systems, but add other work, including subsystems for the F-35.
The announcement followed just days after
Aerojet Rocketdyne said it would assemble and
test at Stennis Space Center, Miss., two AR-22
engines for the reusable DARPA/Boeing XS-1
hypersonic spacecraft.
Those announcements came two months
after Continental Motors said it was expanding
its operation in Mobile, Ala., into a larger building, and three months after aviation supply

U.S. aerospace & defense industry
Sales (2015)
Work force (2015)

$604.7 billion
1,700,000

Source: Aerospace Industries Association , The State of
the U.S. Aerospace & Defense Industry, December 2016

company GKN Aerospace said it would open a
manufacturing center in Panama City, Fla.
And the beat goes on.
In the two years since the last Gulf Coast
Aerospace Corridor book was last published,
new announcements and expansions have increased the aerospace and aviation footprint
along the Gulf Coast Interstate 10 corridor.
Since the last book, Mobile began producing
A320 series jetliners and continued to attract
suppliers to the Mobile Aeroplex, including
Messier-Bugatti-Dowty, Hutchinson, REEL,
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Aerospace activities at a glance
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Rocket and jet engine testing
Rocket engine, satellite assembly
Piston engine assembly
Unmanned aerial system plant
Areas approved for unmanned flights
Jetliner final assembly line
Maintenance, repair and overhaul
Military pilot training
Military electronics/cyber training
Aviation specialties training
National Guard aerial combat center
National Guard helicopter repair depot
Restricted land and water ranges
Aerial weapons RDT&E
Applied geospatial technologies
Human-machine cognition research
Advanced manufacturing research
43-acre manufacturing plant
Aerospace parks
Technology transfer offices
Business incubators

ette Assembly Center in Lafayette, La., CAE
Training Center in Dothan and Brown Precision in Atmore, Ala.
While all that was going on, education leaders
across the region put in place the tools necessary to help the growing need for aerospace and
aviation workers. It has, indeed, been a busy
two years.

Economic development leaders have good
reason to target aerospace. It’s an economic
jewel, a multibillion-dollar, research intense,
innovative enterprise that produces technologically advanced aircraft, space and defense systems. It involves civilian and military activities
and uses talent ranging from those who design
aircraft and those who assemble them to those
who fly and maintain them. Workers are highly
skilled and the pay is better than average.
“The Gulf Coast aerospace corridor has all
the right conditions for future growth,” said
Richard Aboulafia of the Teal Group. “A probusiness environment, strong political support
for the industry, and great working conditions
all mean good things for the future.”
Vartan, Zodiac, Broetje, Recaro, Miller TransNeal Wade, chairman of the four-state Aerofer, Panasonic Aviation and Thales.
space Alliance, takes an even broader view and
Other areas, too, saw growth. VTMAE, long- sees the same thing happening throughout Alatime tenant of the Mobile Aeroplex, expanded
bama, Florida, Louisiana and Mississippi.
its operation and began building another MRO
“The Gulf Coast region continues to enjoy
hangar in Pensacola, Fla. To the west at Stennis excellent growth in aerospace projects and jobs
Space Center, Aerojet Rocketyne added the as- as commercial and defense opportunities exsembly and testing of the AR1 engine to its
pand worldwide,” he said. “As one of the largportfolio at the Center of Excellence for Large est aerospace corridors in the world, the AeroLiquid Rocket Engine Assembly and Test.
space Alliance states are fully committed to enMany operations expanded, including MAAS hancing their role in supporting such growth.”
and Star Aviation (later purchased by Carlisle)
All four states have significant aerospace and
in Mobile, Boeing and Fort Walton Machining
defense activities, and combined they rank as
in Fort Walton Beach, Fla., Torch Technologies the fourth largest aerospace region in the counin Shalimar, Fla., and UTC in Foley, Ala. And
try, according to the Aerospace Alliance.
at Northwest Florida’s Eglin Air Force Base,
Florida is the No. 2 state in the nation for
site of the F-35 reprogramming lab, added a
aerospace, aviation and space establishments,
second lab for partner nations.
with more than 2,000 companies employing
There also were openings just outside the im- 82,000-plus workers. The state is also No. 2 in
mediate region, including Bell Helicopter Lafay- the 2016 PwC Aerospace Manufacturing AtGulf Coast Aerospace Corridor 2017-2018 – 8
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tractiveness Rankings.
In Florida, the best-known aerospace and
aviation activity is the Space Coast, home to
Kennedy Space Center, Cape Canaveral and
Patrick Air Force Base. Since the earliest days
of the space race this is the location where
Americans ventured into space. It’s also where
private space companies have set up operations
to leverage idled NASA facilities.
Alabama is best known for north Alabama’s
Huntsville, home of the Army’s Redstone Arsenal and NASA’s Marshall Space Flight Center.
It continues to attract operations. Aerojet
Rocketdyne in April said it’s setting up an AR1
manufacturing plant there, consolidating work
from California and Virginia.
According to the U.S. Department of Labor’s
Bureau of Labor Statistics from May 2016, Alabama had the nation’s highest concentration of
aerospace engineers, and the Huntsville MSA
had the second highest concentration of jobs
for aerospace engineers. Southeast Alabama
had the second highest concentration of aerospace engineering jobs among non-metro areas.

Alabama has more than 300 companies engaged in the aerospace and defense sectors, according to the Alabama Aerospace Industry
Association. The supply chain includes original
equipment manufacturers, technical services,
maintenance, repair and overhaul, and parts,
suppliers and vendors.
Mississippi has become a key player in the
growing field of unmanned aerial vehicles.
Aurora Flight Sciences, Northrop Grumman
Unmanned Systems and Stark Aerospace all
build unmanned aerial systems in Mississippi.
It’s also home to the Raspet Flight Research
Laboratory at Mississippi State University in
Starkville, which in May 2015 was chosen by
the Federal Aviation Administration to head a
team of 16 universities as a center of excellence
for UAS research. In 2016, the Department of
Homeland Security picked MSU as a base of
operation for drone research, much of the work
will be in South Mississippi.
In addition, Pioneer Aerospace has made
parachute systems in the state since the 1930s,
and Eaton Aerospace makes commercial air-
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craft components. GE Aviation makes jet engine components at two locations in the state.
Louisiana’s aerospace footprint may be best
known for NASA’s Michoud Assembly Facility
in East New Orleans, but to the west there’s
the 82,300 square-foot Bell Helicopter assembly
facility at Lafayette Regional Airport, which
started making Bell 505 JetRanger X helicopters
in 2016.
AAR Corp. and Northrop Grumman operate
major maintenance, repair and overhaul facilities at Chennault International Airport in Lake
Charles, and Aviation Exteriors provides aircraft painting solutions in New Iberia.
Northwest Louisiana is home of Barksdale
Air Force Base and the 2nd Bomb Wing, the
oldest in the Air Force, and its massive B-52H
Stratofortress bombers.
With all that activity in the four states, the
Interstate 10 region between Southeast Louisiana and Northwest Florida is the only location
where the aerospace interests of all four intersect. It’s a roughly 350-mile stretch along the
northern Gulf of Mexico and something of a
showcase for all four where growth in one area
of the corridor can benefit all four.
The I-10 region has a long history of involvement in aviation. It’s where the Navy established its first, and for a long time only, air station, and where NASA created major facilities
in the earliest days of the space race. It’s home
to two NASA operations involved in building
and testing the next generation of NASA spaceships, and where the new breed of private space
companies builds and tests space hardware.
It has significant military aviation activities,
including pilot training and aerial weapons development. It’s where research is conducted not
only in aerospace but in related fields like highperformance materials, artificial intelligence/
robotics, geospatial applications and more.
Many of the region’s aerospace activities put
it in select “clubs.” With an Airbus assembly
line, it joins a group of sites where large passen-

ger jets are assembled, and having two NASA
facilities puts it in the small spaceflight group.
It’s also the only region that trains pilots to fly
the fifth-generation F-35 and F-22.
If there’s a key message from this year’s research, it’s that the region must continue to focus on attracting aerospace while the interest is
clearly there. To do that, it needs to continue to
develop its aerospace worker pipeline. It’s not
enough to just ensure there are training facilities. That’s certainly a part of it, and that has
happened.
It’s also a matter of creating a culture of
learning where young people can get excited
about a career in aerospace and aviation. Over
the past few years there have been encouraging
developments with the creation of learning centers designed to pique the interest of young
people. Indeed, education and research are key
to the development of the region, not just in
aerospace, but other high-tech fields.
Here are the most recent findings and observations of this ongoing Gulf Coast Reporters’
League study. The list includes new findings
along with those from the League’s past studies:
General
• The I-10 region is involved in a range of

•

•

aerospace and aviation-related activities,
including aircraft manufacturing, space
flight, propulsion systems, military aviation,
unmanned aerial vehicles, robotics, aerial
weapons, high-performance materials, advanced manufacturing and RDT&E.
Aerospace is a target industry for Alabama,
Florida, Mississippi and Louisiana. Multiple
local economic development groups have
also targeted aerospace, and state and local
leaders have joined in a mix of regional alliances to pursue the aerospace industry.
The United States is a low-cost leader
among developed nations when it comes to
manufacturing, and reshoring is a growing
trend. That bodes well for the region and
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•

•

each of the four states as it seeks more foreign investments and promotes its manufacturing capabilities.
The Aerospace Alliance was formed in 2009
to promote aerospace activities in the four
states, and continues its work, including
hosting pre-show events in Farnborough,
England, and Paris, France.
Despite the high level of aerospace activity
in the I-10 region, there is no “go-to” organization that focuses on the aerospace
interests of the entire four-state I-10 aerospace region.

•

•

•
Airbus
• The Airbus A320 final assembly plant at the

•

•

•

Mobile Aeroplex, which delivered its first
jetliner in April 2016, will be producing four
planes per month before the end of 2017.
The Airbus plant has continued to attract
suppliers to the Mobile Aeroplex since it
was first announced. Over time, some will
want to be close to the plant and others will
want to be further away to keep from competing for workers.
Additional aerospace activities directly or
indirectly caused by the Airbus plant will
take years to develop. Potential newcomers
will keep an eye on progress of the plant
before making what could be an expensive
investment in the region.
Airbus in Mobile, the F-35 training center at
Eglin Air Force Base, Fla., and Stennis
Space Center, Miss., all attract international
interest in the region.

•

•

Corporate
• Major U.S. aerospace and defense compa-

Military
• Military activities bring billions into the re-

•

gion through payroll, contracting and other
activities. Between 2000 and 2015, 4,939
companies in 19 I-10 counties/parishes
were awarded 88,130 DoD contracts valued
at more than $84.7 billion.
The military’s huge complex in this region is
a vast schoolhouse that trains tens of thou-

sands of students each year who earn wings,
hone combat skills or learn technical fields,
including avionics and aircraft maintenance.
Military aviation activities in the region include pilot and flight officer training, weapons development, search and rescue, unmanned aerial systems, logistics and a variety of combat missions.
The U.S. Coast Guard has port activities
and air operations throughout the region,
including the Aviation Training Center in
Mobile, Ala., where all Coast Guard aviators
learn to fly a particular aircraft type.
The region has 10 bases with aviationrelated missions, and between them more
than three dozen aircraft types, ranging
from high-tech $145 million fighters all the
way down to relatively low-cost, ubiquitous,
orange and white Navy trainers and drones.
Aviation-focused military bases in the Gulf
Coast aerospace corridor had a replacement
value in 2015 of more than $17.6 billion. If
outlying fields and other aviation annexes
are included, it goes up another $1 billion.
The Marine Corps declared the F-35 operational, and the Air Force declared its variant
combat ready. Eglin Air Force Base, Fla., is
home of the F-35 integrated training center
and reprogramming lab. In addition, the QF
-16 target drone at Tyndall Air Force Base,
Fla., is now operational.

•

nies have operations in the Gulf Coast region, including many with multiple sites.
Foreign aerospace and defense companies
and non-aerospace companies also have a
sizeable footprint in the region.
There are multiple technology transfer offices and incubators in the region, along
with a patent association formed in 2010 to
focus on intellectual property issues. Two
major hot spots for technology transfer are
Stennis Space Center, Miss., and Eglin Air
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•

•

•

Force Base, Fla.
Aerospace activities in the region are in
growth sectors, including unmanned aerial
systems, advanced materials and geospatial
technologies. In addition to unmanned aerial
systems, three federal operations are involved in some aspect of unmanned underwater vehicles. Okaloosa County, Fla., has
expressed interest in developing an indoor
unmanned systems center that will include
air, land and maritime.
Subsystem work for the F-35 will be done at
the Northrop Grumman Unmanned Systems
Center in Moss Point, Miss., in an expansion
of the operation.
Selex Galileo’s operation at Stennis International Airport is purchased by Tyonek Services Group. Leonardo still has operations in
the region even with the sale.

•

•

•

•

•
Unmanned/robotics
• Fuselage work on the Global Hawk and final

•

•

assembly of the Fire Scout unmanned aerial
systems is done in Moss Point, Miss., by
Northrop Grumman. The company has
room to expand at that location, and in May
announced additional work in Moss Point.
Unmanned systems are flown in military/
federal air space at Eglin Air Force Base,
Fla., iCamp Shelby, Miss., and Stennis Space
Center, Miss., and other locations. The restricted air space at SSC was recently expanded.
The Institute for Human and Machine Cognition in Pensacola, Fla., is a premiere research center in robotics and human/
machine interaction.

Aerospace parks
• Aerospace and aviation-focused technology

•

•

•

R&D/innovation
• R&D activities in the region involve federal,

•

partners in the F-35 program.
The Mobile Airport Authority is creating a
$25 million aviation-focused research center
with offices and collaboration space for at
least six Alabama universities.
Commercial space company SpaceX is currently doing R&D on its next generation
rocket engine at Stennis Space Center, Miss.
Called Raptor, it will power a space that will
power a space vehicle to an eventual trip to
Mars.
Stennis Space Center, Miss., is where Aerojet
Rocketdyne is developing its AR1 engine
that is designed to replace the Russian-built
RD-180. It’s also going to assemble and test
the AR-22.
SSC and Michoud each plays a role in federal
and commercial space ventures. Each has
under-utilized equipment.
The GE Aviation plant in Auburn, Ala., is
the site where the company is mass producing 3D printed parts for its LEAP engine.

state and corporate players. Eglin Air Force •
Base, Fla., spends more in R&D each year
than many prestigious universities.
Eglin Air Force Base, Fla., now has a second
reprogramming lab, this one for foreign

parks have been established or are developing across the region.
Many of the non-commercial and commercial airports in the region have land and
buildings available for new tenants.
The close proximity of Mobile Aeroplex in
Mobile, Ala., and the Jackson County Aviation Technology Park in Moss Point, Miss.,
forms a hub of aircraft manufacturing in the
central portion of the corridor.
The close proximity of Stennis Space Center,
Miss., and Michoud Assembly Facility, New
Orleans, forms a hub of spacecraft manufacturing and testing in the west portion of the
I-10 corridor.
SSC has a 3,900-acre park ready for development, and at Michoud NASA hopes to turn
300 surrounding acres into an advanced
manufacturing park. The National Center for
Advanced Manufacturing is at Michoud.
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Multiple sites in Northwest Florida, many
aerospace-focused, have been certified as
ready for development by Gulf Power’s First
Sites program. Mississippi Power also has a
similar program called Project Ready.
NASA is seeking companies interested in
using four underutilized rocket engine test
stands at Stennis Space Center, Miss.

The authors hope this study will provide the
public, development officials and politicians with
a better understanding of the capabilities of this
region in a range of science, technology, engineering and math fields. The Gulf Coast Report•
ers’ League believes the general public lacks an
appreciation of the capabilities available in the
region. Understanding what’s here and working
together can benefit the region.
While each of the states and local communities
Space
have economic development groups that pursue
• At Stennis Space Center, Miss., work is finished on the B-2 test stand that will be used aerospace, the I-10 corridor does not have an
organization acting as its champion for its interto test the Space Launch System.
• The New Orleans-built Orion Multipurpose ests as a region. True, there are multiple economic development groups that sometimes
Crew Vehicle was finished and shipped to
work together, but there’s no single go-to group
Kennedy Space Center, Fla.
with a broad understanding of the I-10 region’s
• Infinity Science Center in Mississippi now
capabilities and potential.
has a Saturn V first stage for display.
Airbus has been a wakeup call, certainly for
Northwest Florida. During the 2013 Gulf Power
Education/workers
• There are 16 universities, several with “very Economic Symposium, the vision of a region on
high” research activity, with interests in the the cusp of change was a compelling message.
“Northwest Florida, you have an opportunity
Interstate 10 region.
to completely redefine yourself,” said Will
• Mississippi Gulf Coast Community College
Weatherford, who at the time was speaker of the
is among the nation’s top associate degree
producers in science, technology, engineer- Florida House.
Stan Connally, president and CEO of Gulf
ing and math.
Power, said a transformation was already under• The National Security Agency and Department of Homeland Security designated the way in Mobile, thanks to Airbus.
“That town is reinventing itself,” Connally
University of West Florida’s Center for Cysaid. “We have a real opportunity right here …
bersecurity a national center of academic
to be a partner in that redefinition,” he said.
excellence in cyber defense education.
Certainly many outsiders seem to understand
• States and local areas have workforce programs to train blue and white collar workers the strength of this region, and have thought
enough to establish a presence in the region.
for the aerospace and related industries.
Many of the programs are company specific.
Alabama, Louisiana, Mississippi and Florida
are right-to-work states.
David Tortorano
• High schools in the region have programs
targeting aerospace, advanced materials and Co-founder/Editor
Gulf Coast Reporters’ League
geospatial career fields.
• Hancock County, Miss., is considering estab- June 2017
lishing an aerospace academy.
• Alabama planning creation of the Alabama
Aviation Education Center for Mobile, Ala.
•
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‘The
The rumors of the demise of the U.S. manufacturing
industry are greatly exaggerated.’
- Elon Musk, businessman
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Chapter I: Aerospace products

Jetliners add to products list
Jetliners, drones, engines
large and small, satellites,
aerial weapons and more
are assembled, tested or
managed in the region

W

hen a U.S.-built A321 jetliner
was delivered in 2016 to JetBlue
in Mobile, Ala., it was a milestone for aviation. The blue and
white “BluesMobile” was the first Airbus passenger jet assembled in the United States, and it
marked the start of Mobile’s entry into a select
group of airliner manufacturing centers.
The jetliner is the most high-profile aerospace
product made in the Gulf Coast region, perhaps
rightfully so considering it’s the world’s most
popular single-aisle passenger jet. But it’s just
one of the aviation products made, developed,
tested or managed in this region. Indeed, BluesMobile wasn’t the first modern aircraft to roll
out of a Gulf Coast plant as a finished product.
In late 2006, the first Fire Scout MQ-8B unmanned military helicopter had its finishing
work done by Northrop Grumman at its plant
in Moss Point, Miss., west of Mobile.
The Gulf Coast region between New Orleans
and Northwest Florida produces, in addition to
jetliners and drones, satellite propulsion systems, rocket engines, spacecraft, a small helicopter, and high-tech sensors that help map coastal
and littoral regions. It’s also involved in developing, testing and managing some of the most
advanced, accurate and powerful aerial weapons

Chapter highlights
• A320 series jetliners assembled at the
•
•
•
•

Aeroplex in Mobile, Ala.
Fire Scout and Global Hawk unmanned
systems built in part in Moss Point, Miss.
NASA’s Orion and Space Launch System
built in part in New Orleans
Eglin developed, tests and/or manages
more than 90 weapon systems
Airborne mapping sensors, mine defense
systems produced in the region

in the world – including the “mother of all
bombs” that was dropped on ISIS positions in
Afghanistan in April 2017.
Aircraft

The $600 million final assembly line at the
Mobile Aeroplex in Alabama is one of four centers worldwide that produces the A320 series of
jetliners. In Mobile, that includes the A319,
A320 and A321.
Work on the first Mobile-built Airbus passenger jet began in 2015, and it came off the assembly line in 2016. Painted in the colors of JetBlue,
the A321 had its maiden flight of more than
three hours on March 21, 2016. It was delivered
to JetBlue in April 2016.
Major sections of the plane, from wings to tail
to fuselage and more, are shipped to the Port of
Mobile from Airbus facilities and suppliers in
Europe. There are currently two to three shipments arriving each month, according to Kristi
Tucker, an Airbus spokeswoman.

Photo page 14: A321 takes off for its maiden flight in April 2016.

GCRL photo by Michelle R. Thomas
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By early June Airbus will have delivered 30
jetliners to customers JetBlue, American, Delta
and Spirit airlines, helping the company reduce
its A320 series backlog. Tucker said the company is on track to produce four passenger jets
each month by the end of the year.
Building passenger jets is significant in itself,
but it’s the type of plane that’s key here.
Richard Aboulafia, vice president and aerospace analyst with The Teal Group, pointed out
during the Aerospace Alliance Summit in November 2016 that it’s particularly significant that
the plane being built in Mobile is “the biggest
single aerospace program in the world in terms
of dollars, both historically and moving forward,
and volume is extremely important in this business.”
Top Airbus officials also see the significance
of the Mobile A320 series plant.
“The addition of the A320 family assembly
line allows the Gulf Coast region and Alabama
to establish a new aerospace center of competency which will create jobs and strengthen the
aerospace industry in the U.S.,” said Allan
McArtor, chairman of Airbus Americas, adding
that it’s the “most significant, game-changing
event in U.S. aerospace in decades.”
Some 35 miles to the southwest of Mobile
Aeroplex another major aerospace and defense
company, Northrop Grumman, builds portions
of two cutting-edge unmanned aircraft systems.
The 101,000-square-foot Northrop Grumman
Unmanned Systems Center in Moss Point,
Miss., does final assembly work on the Fire
Scout unmanned helicopter and central fuselage
work on all variants of the Global Hawk fixedwing unmanned aerial system.
The first Fire Scout, using a Schweizer airframe, rolled out of the Moss Point plant in December 2006 and went to Naval Air Station
Patuxent River, Md., for testing. By early 2017,
33 MQ-8Bs models and 19 of the larger MQ-8C
Fire Scouts, which use the larger Bell 407 airframe, have been come out of the Moss Point
plant. There have also been 23 ground control

MQ-8C Fire Scout

Northrop Grumman photo

segments for Fire Scouts produced in Moss
Point.
Moss Point also handles the central fuselage
work for all variants of Global Hawk, including
the Navy’s Triton. Although the Mississippi
plant was not involved in early versions of the
Global Hawk, it’s been involved in all variants
built after the plant opened. As of early 2017,
Moss Point has done central fuselage work on
45 of the high-flying aircraft, according to company officials.
Unmanned aerial systems is a high-growth
segment of the aerospace industry. Drones of
every size and shape are becoming ubiquitous,
and orders for Fire Scout and Global Hawk are
going to come in for years into the future. The
Federal Aviation Administration predicts that
combined total hobbyist and commercial unmanned aerial system sales will increase from
2.5 million in 2016 to 7 million in 2020.

RQ-4 Global Hawk

Northrop Grumman photo
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tail boom. It uses all the running gears of the
Safari 400 and has all the same major features.
Delane Baker, general manager of the helicopter maker, said the company now has a new
17,000-square-foot facility that’s three times larger than the original building. Safari moved
from the industrial park at the airport to the opposite side of the airport and now has access to
the runway “where we can fly in and out.”
Safari Helicopter photo
“Northwest Florida offers a number of beneNorthrop Grumman executives have said that fits. Our climate, the absence of personal inthe Moss Point plant could participate in the
come tax and ad valorem taxes, low cost of
building of other unmanned systems. Not only housing, and proximity to the Emerald Coast
does it have room in its plant, it also has first
make the lifestyle very attractive,” she said in an
crack at additional acres at the park where it’s
interview.
located.
“It has brought a wealth of talent and experiThen in May 2017, Northrop Grumman an- ence to the region as retirees have sought out
nounced that it would do some subassembly
areas of low-crime and low-stress. Several sigwork for the F-35 at the Moss Point plant. What nificant aviation focused military bases use serprecisely will be done was not provided in the
vices of private contractors who hire staff
released information.
trained in many areas of aviation support. Local
The fact that two aircraft production centers colleges and technical schools have moved to fill
are located so close and that the two companies that need,” she said.
once banded together for an Air Force aerial
tanker competition is not lost on economic de- Spacecraft
velopment officials. Troy Wayman, vice presiThe Gulf Coast region, which has a history
dent of economic development for the Mobile that dates to the early 1960s with the nation’s
Area Chamber, has said that the proximity is
space program, continues its role today by
pointed out when discussing the region with
building spacecraft for NASA, as well as for the
prospects.
commercial space companies.
In addition to the two high-profile aircraft
Orion
manufacturing operations, the Interstate 10 region also includes an aircraft maker with a more
limited customer base. It’s in the small Northwest Florida town of Marianna, just north of
Interstate 10.
That’s where Safari Helicopter produces the
two-seat Safari 400 and Safari 500 helicopters,
which can be bought in either a kit version or
already assembled. It also has a program where
it works with buyers who come to the facility to
build their helicopter.
The two versions of the helicopter look the
same on the outside, but the Safari 500 has a
NASA photo
composite skin, including a new full composite
Safari 500
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The highest flying of them all is NASA’s
Orion Multi-Purpose Crew Vehicle — the
Apollo-like capsule designed to take a crew of
up to six deeper into space than ever before.
In June of 2012 the NASA and Lockheed
Martin team at Michoud Assembly Facility in
east New Orleans completed the final weld on
the first space-bound Orion. The Exploration
Flight Test 1 Orion was then shipped to Kennedy Space Center, Fla., for final assembly and
checkout operations. The EFT-1 flight was Dec.
5, 2014, launched from Cape Canaveral Air
Force Station. The mission was a four-hour, two
-orbit test with a high altitude of 3,600 plus
miles, more than 15 times farther away from
Earth than the International Space Station.
NASA-owned Michoud is one of the largest
manufacturing centers in the world, with 43
acres under one roof. For 37 years, the 15-story
tall external fuel tanks for the shuttles were built
at Michoud, which is large enough to handle
multiple projects at one time.
And that’s the case right now. Lockheed Martin also has a contract to build portions of another spacecraft at Michoud Assembly Facility.
The company fabricates the composite portions
of Sierra Nevada’s shuttle-like reusable spaceship, Dream Chaser. Part of NASA’s Commercial Crew Program, the spacecraft will carry two
to seven people in orbital and suborbital flights.
The company plans to build a fleet of Dream
Chasers.
Dream Chaser

NASA photo

SLS core stage

NASA photo

Like the shuttle, Dream Chaser will use the
same launch and return system. It will be
launched atop a human-rated United Launch
Alliance Atlas V rocket, and will return to Earth
by gliding and landing on a runway. It can use
any runway used by commercial aircraft.
Michoud Assembly Facility is also building
portions of NASA’s Space Launch System, the
most powerful launch vehicle ever built. It will
be used to launch Orion and its crew into deep
space, including to asteroids and Mars.
Boeing is building the core stage of the Space
Launch System at Michoud Assembly Facility.
The aluminum core stage is 212-feet long and
has a 27.6-foot diameter, about the same diameter as the external fuel tanks once built at Michoud for the space shuttle program. The barrel
section of the SLS core stage will be used for
the liquid hydrogen tank, which will help power
the SLS rocket out of Earth’s orbit.
Propulsion systems

The Gulf Coast has carved out a niche for
itself when it comes to rocket engines. It assembles rocket engines that can send heavy launch
systems into space, a crucial core propulsion
system that allows satellites to maneuver in orbit. It also has a company that has been building
piston engines for small aircraft since the early
part of the 20th century.
At Stennis Space Center, Miss., Lockheed
Martin Mississippi Space & Technology Center
workers build satellite propulsion cores and
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The system includes a combination of satellites
and hosted payloads in geosynchonous earth
orbit and highly elliptical orbit, ground hardware
and software.
Also at Stennis Space Center, Aerojet Rocketdyne assembles the RS-68 and, until it was
mothballed, J-2X rocket engines at its plant in
the former Mississippi Army Ammunition Center. The RS-68 is used on the United Launch
Alliance Delta IV rocket, and the J-2X is scheduled to eventually be used on the upper stage of
NASA’s SLS.
To the east of Stennis, much smaller engines
with more modest power are built in the Gulf
Coast region. In Mobile, Ala., Continental Motors has been building small engines for private
aircraft since 1929, and even built engines for
tanks. It has a long list of engines it builds. It
was a Continental Motors engine that powered
Voyager on its record-setting, around-the-world
flight in 1986.
Continental Motors announced in March that
Lockheed Martin photo
it will spend more than $60 million on a new
multi-layer blankets for the A2100 family of sat- facility at the Mobile Aeroplex. Groundbreaking
ellites. The core propulsion system is used to
on the 225,000-square foot facility will be this
maneuver the satellite while in space, and the
summer, and it will be fully operational by the
blankets are used to protect sensitive equipment end of 2019. Continental and parent company
on the spacecraft.
AVIC International Holding Corp., of China,
The A2100 is an award-winning modular sat- will spend up to $30 million developing the new
ellite used for military, civilian and commercial site. Another $40 million is budgeted for new
satellites that go by other names, like Spacemanufacturing equipment for the building,
Based Infrared System (SBIRS), Global Posiwhich also will house the global business headtioning System and Advanced Extremely High quarters. It currently has operations at 11 buildFrequency satellite. Since the facility opened in ings at its 44-acre campus. It will retain one of
2002, a total of 62 propulsion systems, 49 of
those buildings.
them for A2100s, have been shipped to Lockheed Martin in California and Colorado.
Engine test and evaluation
In an era where the threat from North KoWhile testing is not a part of engine producrea’s ICBM program is becoming very real, SSC tion, per se, it’s an integral part of the process
plays a role in the nation’s defense against any
before the engine can be put into service. And
missile attack, whether from North Korea or
when it comes to engine testing, it’s been SSC’s
any other aggressor nation.
forte since the early 1960s.
The SBIRS surveillance system provides early
The RS-68, J-2X and the AJ26 all have been
missile warning for the U.S. military and is one tested at Stennis Space Center. The AJ26 had
of the nation’s highest priority space programs. been used to power Orbital Science’s Antares
A2100, SBIRS core structure
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BE-3 liquid oxygen, liquid hydrogen rocket engines at SSC for the first time in the fall of 2012.
The engines, part of the company’s Reusable
Booster System, are designed to launch the
space vehicle the company is developing. Blue
Origin is one of the companies developing commercial space transportation systems.
In late 2013, SpaceX announced it would use
Stennis Space Center to test its next-generation
rocket engine. SpaceX is testing the Raptor engine on the E-2 test stand. SpaceX, which has
successfully brought cargo to the International
Space Station, is developing the engine because
it also has its eye on carrying out deep space
missions, including a landing on Mars.
SSC also tests engines that are not involved in
space programs. In 2007, Rolls-Royce North
America opened its Outdoor Jet Engine Test
Facility to test jetliner engines. It was the first
opened outside the United Kingdom. The company ended up opening a second test stand in
October 2013.
NASA photo
The test stands are key to the development of
launch vehicle until a launch pad failure in 2014 next generation technologies to improve fuel
caused the company to switch to the RD-181.
efficiency and reduce emissions. The site conIn addition, the RS-25 engines that were used ducts noise, crosswind, endurance and other
on the Space Shuttle are being repurposed to
tests on Trent 1000 engines that power the Boepower the core stage of the SLS. The engines,
ing 787, and the Trent XWB engines that power
all tested at Stennis Space Center, accumulated the Airbus A350.
over 1 million seconds — almost 280 hours —
of hot fire experience during 135 missions and Sensors
numerous related engine tests. Sixteen of the
One of the most crucial systems of today’s
engines were shipped back to Stennis Space
airframes are the variety of sensors used for eveCenter from Kennedy Space Center. Tests got rything from surveillance to collision avoidance
underway at SSC in the summer of 2014. The
and more. They are
core stage of the SLS with its four RS-25s will
particularly important
be tested on the B-2 stand at Stennis Space Cen- for mapping large arter — the same stand that was used to test Sat- eas.
urn rockets — sometime in 2018, although preCanadian-owned
cisely when is still unclear.
Optech builds an airTwo other companies involved in commercial borne bathymetric
space flight have also seen the value in the Sten- mapping system
nis Space Center test stands.
called the Coastal
Blue Origin of Kent, Wash., tested the thrust Zone Mapping and
chamber assembly for its 100,000-pound thrust Imaging Lidar at StenOptech CZMIL lidar
RS-25
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nis International Airport in the Mississippi town
of Kiln, near Stennis Space Center.
It’s used to map coastal and marine environments to depths of 80 meters in clear water. It
can detect objects as small as a 1-meter cube in
water up to 25-meters deep. The system is currently used by multiple government agencies,
foreign and domestic.
Other types of sensors used to protect ships
from mines are made in Panama City, Fla., by
Exelis. The company moved to Panama City
from New York in 2005, and in 2012 had grown
to the point that it opened a new 105,000-square
-foot mine defense production facility.
The company makes sophisticated mine detection equipment, like the MK-105 Minesweeping
System and Airborne Mine Neutralization System. Mine defense systems by Exelis are used by
the U.S. and allied forces.
The Exelis multiple-influence sweep systems
are towed at high speeds through deep-ocean
and littoral waters by helicopters, minesweeping
ships or are remotely operated during mineclearance operations.

Milestone celebrated at L3 Crestview, Fla.

L3 photo

they range from aero structures to avionics and
from sensors to warheads. They are crucial.
In Foley, Ala., Baldwin County’s largest manufacturing employer is UTC Aerospace Systems,
which is both a maintenance, repair and overhaul site and an original equipment manufacturer. It builds and supports nacelle systems for
commercial and military aircraft engines, as well
as thrust reverser assembly for nacelle systems
for the Airbus A320 family of aircraft, including
the A320neo (new engine option).
The site also does assembly of inlets and fan
cowls for the A320neo and Boeing 737NG,
Other products
Many of the aerospace-related items produced along with pylons and nacelle components for
in the region don’t have names that would ring a the Air Force C-5M Super Galaxy Reliability Enbell like A320, Fire Scout or Global Hawk. But hancement and Re-engining program.
It is doing all the pod work for the Airbus
planes built in Mobile.
Near Hattiesburg, Miss., GE Aviation has a
plant that makes composite parts for GE aircraft
engines and systems. The plant produces LEAP
engine fan platforms installed between the engines front fan blades, A320neo trans cowls, a
component of the thrust reverser, and Passport
20 inlets, used on the company’s Passport business jet engines.
In Northwest Florida, L3 Aerospace Crestview
produces major and minor airframe structures
for the commercial and defense industries. The
defense contractor’s list of products made in
Crestview include tail booms, cargo sections and
cabins. It’s been in Crestview for 50 years under
UTC in Foley does the podding work for Airbus Mobile.
UTC photo
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different owners and different names and was
bought by L3 Communications in 2006.
North of Pensacola in Cantonment, Marianna
Airmotive has been around a long time. It does
new manufacturing and remanufacturing of
structures for the C-5 Galaxy, the largest plane
in the Air Force. New manufacturing includes
spoilers and trailing edges.
General Dynamics Ordnance and Tactical Systems in Niceville, Fla., is a leader in warhead and
alternative payload design, development, testing
and production for air-to-air, air-to-surface and
surface-to-surface weapons.
Niceville capabilities include shaped charge
warheads, fragmenting warheads, fragmenting
bombs, deep earth penetrators, explosive
formed penetrators and kinetic energy penetrators. It also has flight termination systems.
Avionics

A number of companies in Northwest Florida
focus on avionics systems, including transponders, instrument displays and more.
In Gulf Breeze, a suburb of Pensacola, Avalex
Technologies
produces flat
panel displays,
digital mapping
Avalex display
systems, digital
video recorders, and other customized systems.
Micro Systems of Fort Walton Beach, Fla.,
produces electronic components, including
tracking transponders, GPS-tracking pods, realtime micro processor-based control systems,
unmanned vehicle control stations, IFF products, test sets, scoring systems, and flight termination systems.
Fort Walton Beach is the home of BAE Systems. It produces instrumentation radar, electro
optics, system upgrades and enhancements, precision tracking test, training and launch range
instrumentation.
Crane Aerospace, also of Fort Walton Beach,
manufacturers low- and high-voltage power
products, TWT amplifier and radar transmitters,

and other custom power products. Further north
along I-10 in Holt, Certified Manufacturing produces cables and harnesses, circuit guard assembly, harness over braiding, electro-mechanical
assembly, and laser wire marking.
Chenega Manufacturing Services LLC, of Panama City, makes electro-mechanical wire harness assembly, craft control units, power panels,
instrument panels, and auxiliary power units. In
Tallahassee, Fla., Capital Avionics manufactures
test equipment.
While many of the avionics operations are in
Northwest Florida, Star Aviation was created in
Mobile in 1999 at what is now the Mobile
Aeroplex. It makes structural, electrical, in-flight
entertainment installation kits and more, for
business and commercial jets. The company
does wire harness manufacturing, wire bundle
assembly, cable assembly, electrical subassembly,
and equipment rack wiring.
Machining

AMRO of Fairhope, Ala., is a precision machining and engineering company that is moving
head-long into what some see as the future of
manufacturing. The company recently received
its first 3D printer and will use that along with
its traditional machining techniques.
Not far away in Wilmer, Ala., is GMJ Machine
Company, which manufactures precision parts
and assemblies for the aerospace industry. To
the east in Northwest Florida, Fort Walton Machining of Fort Walton Beach, Fla., makes custom-designed precision machined parts, while
Manown Engineering, of Bonifay, does machining of shafts and subassemblies. In Panama City,
Maritech Machine Inc. does precision machining
and fabrication.
Herco Sheet Metal of Fort Walton Beach handles sheet metal and machining services to the
electronic, defense and aerospace industries.
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Building jetliners
and a big piece of
aviation history

W

hen you think about it, it’s actually
quite amazing. Work on the Airbus
U.S. Manufacturing Facility began in
2012, and by March 2016, the first finished aircraft had its maiden flight.
Today Mobile, Ala., is a major aircraft manufacturing center for one of the world’s premier
aircraft companies, a company started in 1968
that now employs 140,000 people worldwide
with annual revenue of $80 billion.
The formal opening was Sept. 14, 2015 and
today the regular shipments from Hamburg,
Germany, are routine, and trucking the sections
to the Transshipment Hangar at the Mobile
Aeroplex are noticed, but not headline worthy.
The plant

The $600 million plant sits on 116 acres at the
Mobile Aeroplex at Brookley, a former Air
Force base that was converted to an industrial
center when the military left. Brookley kept its
role as an aviation center, but the addition of
the assembly plant put it in a select group of
cities building Airbus jetliners.
The Airbus campus has 53 acres of aprons,
roadways and buildings, including the 210,000
square-foot assembly facility - Hangar 9 - where
A319, A320 and A321 single-aisle jetliners can
be built, though no A319 has been built there.
The process of building an Airbus jetliner actually begins years before the aircraft is delivered, often with a handshake, Airbus observes.
After that, the customer, either an airline or lessor, signs a Memorandum of Understanding
(MoU) with Airbus that spells out the number
of aircraft desired and price, which usually differs from the list price.

Work on the Mobile plant began in 2012, and was
well on its way by December (top). In May 2015, major sections were brought to Hamburg, Germany, and
placed on a ship bound for Mobile (middle). Upon
arrival, the sections were trucked to the Transshipment Hangar at the Aeroplex.
Airbus photos

From the MoU is born a Purchase Agreement
(PA), the contract that lays out terms and conditions including technical specifications, pricing,
payment structure and delivery targets. A PA in
its printed form is typically as thick as a phone
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book. A series of pre-delivery payments validate
the PA, and a delivery timeframe is set.
All the jetliners built in Mobile are intended
for North American-based customers, and the
demand is certainly there, according to Airbus.
Current order and delivery information shows a
5,533 single-aisle backlog, about 10 years worth
of work at the current assembly rate.
Sections

From Broughton, North Wales in the United
Kingdom come the wings, and from Nantes,
France, the center wingbox. The forward fuselage and forward center fuselage are from Saint
Nazaire, France, and the vertical stabilizer (tail)
from Stade, Germany.
The landing gear supplier is Messier Dowty,
which is part of Safran. They are built in Filton
in the United Kingdom, while the engine pylons
arrive from the St. Eloi plant in Toulouse,
France. The center fuselage as well as the tailcone come from Hamburg, Germany.
Communications and cabin management systems are from Buxtehude and the wing flaps
come from Bremen, both in Germany. Randomes and A320neo inlets are from Nantes and
composite flaps from Stade.
All the sections are brought to the port at
Hamburg, where they’re placed aboard a ship
and sent to Mobile. The initial once-a-month
shipments is now two or three. Once in Mobile,
the fuselage, wings and vertical and horizontal
tail planes are trucked to the Transshipment
Hangar, where they await movement to the assembly hangar.
Two companies make engines for the A320
series. The CFM56 is made by CFM International in Evendale, Ohio, and the V2500 is
made by International Aero Engines in Middletown, Conn. Both are sent to UTC in Foley for
preparation.
The assembly

The process of making an A320 in Mobile
mimics the process at plants in Germany,

The process involves multiple stations where work is
performed. In the top photo, plane No. 6621 is in Station 41, the first stop in the assembly process. In the
middle photo, plane No. 6512 is in Station 40 to have
wings attached. Station 35 is the final station in the
assembly area. GCRL photos by Michelle R. Thomas

France and China. A typical process includes
joining the fuselage sections and wing mating,
followed by installation of the horizontal tail
and vertical fin, engine pylons, landing gear and
engines. After cockpit outfitting, system tests
are performed, including avionics, electrical, hy-
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draulic, flight control, air conditioning, fuel tank
pressurization and landing gear.
Station 41 is the first stop, where the forward
and rear fuselage is joined with more than 3,000
rivets. Before that, the lavatories and galleys are
installed through the large open areas. Parallel
electrical systems and cargo loading areas are
installed before moving the entire fuselage to
the next station by a large overhead crane.
Station 40 is the second station, where the
wings are joined to the fuselage. Each wing is
attached with more than 1,200 rivets inside and
out. It’s the heaviest workload station with the
heaviest pieces and most manpower. At full production it will have a two-shift workforce.
Assembly of the main and nose landing gear is
installed at this station. After that the aircraft
will support its own weight and will be able to
move to the next section without a crane.
Station 35 is the final station in the final assembly hangar. This is where all the final details
are installed, including vertical and horizontal
stabilizers, tail cone inner flaps, main landing
gear doors and overhead storage. All systems
are tested to ensure mechanical and electrical
systems are ready for flight testing. The lift and
staging area is moveable by using air pressure,
where the entire base hovers off the concrete
floor just enough so it can move around the aircraft. When finished here, the aircraft is ready
for ground tests.
The next stop is the Final Phase/Flight Line
Hangar, where the cabin is furnished and quality
inspection of the cabin and cockpit are carried
out by the customer. All electrical systems are
checked, engines and engine cowlings are installed and all systems connections are put into
place between the aircraft and the engines.
The Paint Shop, run by MAAS Aviation under
contract with Airbus, is where all exterior painting occurs. At this point the aircraft is ready for
all ground testing and flight tests.
Technicians and pilots representing Airbus
and the customer inspect the plane and take it
on a test flight.

UTC photo

Airbus photo

MAAS Aviation photo

The pod work for the A320 series jetliners is done by
UTC in Foley, Ala., as seen in the top photo. The Airbus team in Mobile gathered when the first plane
came off the line (middle). The next stop for all the
jetliners built in Mobile is the paint shop operated by
MAAS Aviation (bottom).

Delivery

The delivery center is where builder and buyer
come together to exchange paperwork and for
the customer to take delivery. Longer than a
football field at 574 feet, the delivery center includes parking spots for five A320s, offices,
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workshops and documentation rooms. It’s capable of hosting hundreds of people. The first customer to use the delivery center was JetBlue of
Long Island City, N.Y.
Airbus notifies customers about a month in
advance of a specific delivery date, which gives
the customer time to plan any surrounding festivities and book hotel rooms for those who will
be visiting. The delivery center can accommodate hundreds of people.
Airbus photo by D. Denson

Business decision

The Mobile plant gives Airbus a presence in
one of the world’s most vibrant aerospace markets, bringing it close to key customers. During
the plant inauguration, a sign was placed on an
aircraft component that said: “This aircraft
proudly made in the USA by the worldwide
team from Airbus.”
The world’s second largest aircraft maker has
been taking significant steps for a number of
years to have a larger presence in the United
States.
Airbus has had ties with U.S. aviation going
back to 1978, when Eastern Airlines became the
first North American operator of an Airbus aircraft with leased A300B4s. In 1978, Airbus
North America opened its first U.S. sales office
in New York City.
More than 1,800 Airbus aircraft have been
ordered in North America from customers that
include Delta Air Lines, FedEx, Frontier Airlines, GECAS, Hawaiian Airlines, ILFC, JetBlue
Airways, Spirit Airlines, United Airlines, UPS,
US Airways and Virgin America, according to
the company.
Workers in more than 40 states help build Airbus aircraft, supporting 260,000 jobs across the
U.S. Airbus is the largest export customer for
the United States aerospace industry.
Airbus Americas has six main centers of activity in the U.S. and about 1,100 employees. In
Virginia, Airbus has its headquarters in Herndon, a spares center in Ashburn and a subsidiary, Metron, in Dulles. It also has a safety and

Pilot of first flight waves U.S. flag upon landing.

technical affairs office and government relations
office in Washington D.C.
In Wichita, Kan., Airbus has an engineering
center and in Miami it has a training center. It
also owns Vector Aerospace in Andalusia, Ala.,
a maintenance, repair and overhaul operation.
Airbus Group also operates Airbus Helicopter
in Columbus, Miss., which makes the Lakota for
the U.S. Army.
In Mobile, the company has the Airbus Engineering Center at the Mobile Aeroplex and the
Airbus Military Service Center at Mobile Regional Airport, which in April 2015 was named
the worldwide C212 support center.
The 116-acre campus has 10 buildings, including the assembly hangar, which is 836 feet long
with a footprint of 209,917 square feet. In addition to what will eventually be 1,000 jobs directly or indirectly supporting the assembly facility, some 3,700 or so indirect jobs are expected to be created outside the FAL.
The decision to put the assembly line in Mobile was based on an existing aviation infrastructure and transportation logistics. The Mobile
Aeroplex is not far from a port, rail and interstates. The company was very familiar with Mobile going back to when Airbus was competing
to build aerial tankers for the U.S. Air Force. It
lost that fight to Boeing, but the relationship
with Mobile continued.
- GCRL reports
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Aerospace betting
on parts that are
fit to print

I

t was July 4, 2016 when, after a nearly
five-year journey and some 1.7 million
miles, the spacecraft Juno finally entered Jupiter’s orbit. Its mission: send data about
the largest planet in the solar system.
Juno, launched in 2011, is today circling Jupiter in a highly elongated orbit that brings it close
to Jupiter every 53 days. The spacecraft, with
seven instruments to study Jupiter’s clouds and
interior, will have circled the planet 32 times
before its mission ends in February 2018.
There are many firsts with this mission, not
the least of which is Lockheed Martin’s use of a
set of 3D printed waveguide brackets on the
deep-space vehicle. A relatively new technology
is proving itself in the harshest of environments.

Advanced manufacturing
The use of 3D printing is just one of the
characteristics of advanced manufacturing,
which is the use of innovative technologies
to improve products or processes.
It includes lean manufacturing, computer
-aided design, robotics, next-generation
electronics, advanced materials, including
nanomaterials, and more.
In many cases it leads to a smaller number of factory workers - think robots replacing humans for more repetitious tasks
- but it also means more highly-skilled
workers working alongside robots.
But 3D has been of particular interest in
part because, like home computers, it’s
something anybody can use.

GCRL illustration

NASA drawing

When it comes to advanced manufacturing,
one process that has received a lot of attention
is 3D printing, or additive manufacturing. It’s a
process of making a three-dimensional object of
any shape from a digital model through placing
successive layers of material one atop another.
Traditional machining techniques rely on the
removal of material by methods such as cutting
or drilling. That it’s captured attention is not
surprising. The idea of printing a complete car,
plane, home or a human organ boggles the
mind. It’s science fiction turned science fact.
And aerospace is in the thick of it. The biggest
names in the field, as well as a host of smaller
players, have placed bets on a system that promises to limit waste, cut costs and save time.
Jorg Sanders, specialist in additive layer manufacturing (ALM) for electronic equipment at
Airbus Defense and Space, said “ALM is an imminent change similar to the shift from handwritten to printed books.”
Solar-powered Juno uses a dozen printed
brackets made of titanium alloy through an additive manufacturing process known as electron
beam melting. Launched in 2011 atop an Atlas
V, it was the first Lockheed Martin spacecraft
ever to fly 3D printed parts.
The company also uses 3D printed universal
backing connectors, made by using titanium
powder and an electron beam, for the award-
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winning A2100 spacecraft. Lockheed hopes to
eventually make an entire satellite through 3D
printing.1
The company’s Orion Multi-Purpose Crew
Vehicle spacecraft that was tested in December
2014 had four vents that were made using 3D
printing. The company has prototyped a 7-foot
diameter forward bay cover, one of the largest
parts ever printed in the aerospace industry.2
NASA, one of the most innovative organizations in the world, is using 3D printing. Back in
March 2013, a metal part created using 3D printing was placed on a J-2X rocket engine and put
through the rigors of a rocket engine firing at
Stennis Space Center, Miss.
The exhaust port cover tested at the NASA
center was made by Rocketdyne of Canoga Park,
Calif.

3D growth trajectory
Early additive manufacturing equipment
dates back to the early 1980s, and advancements since then have made it a lucrative growth industry.
There are a host of predictions about
where the 3D market will be in the future,
but the common assessment is growth.
National Defense magazine reported in
March 2014 that the 3D printing market at
that time was worth $3 billion. Hugh Evans, vice president of corporate development and ventures for 3D Systems of Rock
Hill, S.C., predicted it would increase tenfold to $30 billion over the next decade.1
According to Wohlers Report 2016, the
additive manufacturing industry grew 25.9
percent to $5.165 billion in 2015, and by
2022 it is expected to be at $30.19 billion.
The International Data Corporation
Worldwide Semiannual 3D printing Spending Guide is predicting $35.4 billion by
2020, while Global Industry Analysts has it
at a far more modest $16.8 billion by 2022.

NASA photo

A maintenance port cover for the J-2X engine was
made by Rocketdyne and tested in 2013.

Rocketdyne used a 3D printing process called
Selective Laser Melting, or SLM, which uses lasers to fuse metal dust into a specific pattern to
build the maintenance hatch for the turbo
pumps. The 3D printed part cost 35 percent of
what it would have cost using conventional
methods.
NASA also found that a baffle that reduces
vibrations of an RS-25 can be made with 3D
printing. A baffle normally takes nine to 10
months to make using traditional methods. With
3D it takes nine days.
Also, NASA placed a 3D printer aboard the
International Space Station to test additive
manufacturing in zero gravity. Its first 3D
printed object a printhead faceplate, is engraved
with names of the organizations that collaborated in the demonstration, NASA and Made in
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Space Inc. The idea behind the demonstration is
the first step towards establishing and ondemand machine shop in space.
GE Aviation, which makes jet engines for
commercial and military airframes, leaves no
question about how it sees the role of 3D printing in manufacturing. On its website, it says the
emergence of 3D printing is creating a new industrial revolution worldwide.
GE Aviation in May 2017 celebrated the grand
opening of its $14.5 million “Brilliant Factory”
in Muskegon, Mich. It combines the newest
technologies, from advanced analytics to 3D
printing and collaborative robots to make parts
for the GE90 engine.
GE Aviation has notched some firsts when it
comes to 3D. In May 2015, it tested a miniature
jet engine made entirely of 3D printed parts. In
February 2015, a fuel nozzle it developed became the first 3D printed part certified by the
Federal Aviation Administration to fly inside
GE’s commercial jet engines.3
So important is 3D printing, GE has established a mass additive manufacturing facility at
its existing 300,000 square-foot Auburn, Ala.,
plant. It will print the nozzles for its LEAP engines, some of which will eventually find their
way on the pylons of A320 jetliners being assembled in Mobile, Ala.
The significance of the fuel nozzles is hard to
overstate. Instead of producing each of its many
small components separately, the nozzle is 3D
printed by laser or electron beam melting as a
single piece using a cobalt-chrome alloy.
The 3D printed metal component, known as
T25, houses the compressor inlet temperature
sensor inside a jet engine. It will first be retrofitted on more than 400 GE90-94B jet engines,
used mainly for Boeing’s 777. The next phase
will see the 3D printed fuel nozzles built into the
new LEAP 1A and 1B engines that will power
the Boeing 737MAX and the Airbus A320neo.
More 3D printed parts will be part of the powerful GE9X engines.4

GE fuel nozzle, courtesy of GE

Each LEAP engine, built by CFM International, a joint venture of GE and France’s Safran, will contain 19 fuel nozzles. GE expects to
make 30,000 to 35,000 a year in Auburn by 2020
requiring 60 to 80 3D printers.5 To make the fuel
nozzle without additive manufacturing, 20 parts
would have to be made and fused together.6
Engine-maker Rolls-Royce, which tests engines at its outdoor test facility at Stennis Space
Center, Miss., also is involved in 3D printing.
The company announced that it will flight-test
what it calls the largest 3D printed aerospace
component to ever power an aircraft.
Incorporated into its Trent XWB-97 engine,
Rolls-Royce has 3D printed a titanium structure
that measures 1.5m in diameter and 0.5m-thick.
The front bearing housing contains 48 aerofoils
and was manufactured using Arcam’s electron
beam melting technology.7
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Airbus is onboard. More than 1,000 airplane
parts for the first Airbus A350 XWB jet were
The Fablabs
being produced with 3D printing. Made by the
The Pentagon is highly interested in levU.S.-Israeli firm Stratasys on a FDM 3D printer,
eraging
3D printing and, as one publication
the parts use lightweight but strong materials,
that
follows
the industry noted, something
like Airbus-certified ULTEM 9085 resin, which
of a 3D printing arms race is developing
is flame, smoke, and toxicity compliant.8
between China and the United States.
Airbus has developed a partition between the
The military sees it as a logistics tool, progalley and passenger seating area. The new
viding a means for troops in the field to
“bionic partition” mimics cellular structure and
quickly respond to needs, whether it’s a
bone growth to create a structure that’s strong
replacement part or an entirely new item
but weighs 45 percent less than a traditional parto address an unanticipated need.
tition.
The Army’s Rapid Equipping Force was
The Financial Times reported that GKN was
established to provide the newest techdeveloping a 3D-printed titanium bracket with
nologies, including 3D printing capabilities,
Airbus Group that can cut machining time from
to troops in the field. The Army has had
four hours to 40 minutes and cut material use 30
mobile labs in Afghanistan to address the
percent. Airbus is also looking at the potential to
needs of troops.
9
make larger, 3D-printed titanium parts.
In 2014 the Navy installed a 3D printer on
Not surprisingly, universities along the Gulf
one of its ships, the USS Essex, and it has
Coast Interstate 10 corridor have embraced the
been used to print drone parts, according
new technology, offering courses to students as
to 3DPrint.com.
well as offering services using their own printers.
In Hattiesburg, Miss., the Mississippi Polymer
Institute is the industrial outreach arm of the
organs will be built using a method called bioUniversity of Southern Mississippi offers rapid printing.
prototyping using some of the most capable 3D
printers around. In Pensacola, Fla., the Univer- David Tortorano
sity of West Florida has a MakerBot Replicator
1 “Lockheed: 3D Printing, Nanotech are Future for Space Program,
available for use.
The Rapid Prototyping Laboratory at the Na- Defense News, May 19, 2014, Aaron Mehta
2 “3D Printing Promises to Revolutionize Defense, Aerospace Indusval Surface Warfare Center Panama City DiviNational Defense, March 2014, Yasmin Tadjdeh.
sion in Florida has used a 3D printer to fabricate 3tries,”
“3D Printed Jet Component Cleared to Fly, Makes Aviation History
parts and assemblies since October 2013. The
with $134 Billion in Pre-Orders,” 3D Printing Industry, April 21, 2015,
Florida Institute for Human and Machine Cog- Davide Sher.
4 Ibid, Sher.
nition also makes 3D parts for prototypes.
5 “3D printing reshapes factory floor,” Financial Times, Dec. 26, 2013,
But it’s not just the deep-pocket companies
Tanya Powley.
that are getting involved. The less-expensive
6 Ibid, Tadjdeh.
printers make it possible for anyone to have a
7 “Rolls-Royce to Fly Largest 3D Printed Part Ever Flown,” 3D Printing
3D printer. Whether a cottage industry of small
Feb. 19, 2015, Michael Molitch-Hou.
“manufacturers” could develop is yet to be seen. Industry,
8 “Airbus A350 XWB Takes Off with Over 1,000 3D Printed Parts,” 3D
But work in the field is progressing rapidly,
Printing Industry, May 6, 2015, Michael Molitch-Hou
including one field that causes some consterna- 9 Ibid. Powley.
tion. The day is fast approaching when human
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Eglin’s aerial weapons portfolio

O

f all the products made, developed,
managed or tested in the Gulf Coast,
the largest list is one maintained by
Eglin Air Force Base, Fla. The base has a list of
94 weapon systems.
No story about the aerospace products from
the region would be complete without a nod to
the work done at Eglin Air Force Base. One of
the largest bases in the world, it’s the home of
the Air Force’s aerial weapons program.
While the production lines for those systems
are elsewhere in the country, it’s at Eglin that
the non-nuclear systems are developed, managed, maintained or tested. The broader public
became aware of Eglin’s work during the first
Gulf War and the publicity over “smart” weapons that could go through a window.
They were not quite as good as advertised, but
they were improved over time. Eglin also got a
lot of publicity for developing the MOB, nicknamed the Mother of All Bombs. It was never
used in war, but it was detonated at Eglin.
The nerve center of this work is the Air Force
Research Laboratory/Munitions Directorate
(AFRL/RW), which develops the conventional
air-launched weapons. It does basic research,
exploratory development, advanced development and demonstrations for weapons used
against air, land and space targets.
There are 500 employees, including 300 scientists and engineers, who use the lab and 13 outlying facilities of about 330,000 square feet
stretching over several hundred acres.
Core competencies include munition system
effects, fuze technologies, damage mechanisms,
energetic materials, munitions aerodynamics,
guidance/navigation and control.
Over the years research has resulted in weapons that are more precise than the weapons of
the past. They have also developed non-nuclear
weapons able to take out hardened, underground targets.

Air Force photo

Eglin Air Force Base, Fla., is responsible for a huge
portfolio of weapon systems.

AFRL/RW is strategically located in the
“cradle-to-grave” air launched munitions community. It works closely with defense companies, including international partners, who use
AFRL facilities at Eglin.
The nation’s key aerial weapons builders have
offices close to Eglin in and around communities like Fort Walton Beach, Crestview, Niceville
and others.
Just outside Eglin in Shalimar is the University
of Florida Research and Engineering Education
Facility. Its research units are the Research Institute for Autonomous Precision Guided Systems, International Center for Applied Computational Mechanics and the Florida Institute for
Research into Energetics.

Eglin weapon systems list
Advanced Medium Range Air-to-Air Missile
Air Intercept Missile (AIM) - 9X
AIM-120C
AIM-120D
HARM Control Section Modification
Manned Destructive Suppression/HARM Targeting
System
• AIM-120 Electronic Protection Improvement Program
•
•
•
•
•
•
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

AIM-120 Processor Replacement Program
AIM-120 Form Fit Function Replacement
AIM-120 CPU Extension
AIM-120 Software Upgrade Program
AIM-120 System Improvement Program
Hard Target Void Sensing Fuze
Joint Programmable Fuze (FMU-152)
Advanced 2,000lbs Penetrator Demonstration
Advanced 5,000lbs Penetrator Demonstration
JDAM BLU-113 (5,000 lb) Flight Demonstration
Rapid Innovation Fund -- Home-on-Jammer sensor
dev/demo
Rapid Innovation Fund -- Image-Based Navigation
(ImageNav) for JDAM
Massive Ordinance Penetrator
Munitions Material Handling Equipment/Container
Design Retrieval System
Joint Direct Attack Munitions
Air Intercept Missile - 9L/M/P
Air to Ground Missile - 88B/C
HARM Control Section Modification - 88F
AMRAAM CATM
AMRAAM WRTTM/AUX
Small Arms
JDAM Aircraft Integration
JDAM Technical Support
Laser JDAM Adjustable Proximity Sensor
Insensitive Munitions
Legacy Weapons Improvement Program
Improved Mk-84 Warhead
Medium Caliber Ammo: - JSF 25mm AF /PGU-28A/B
Weapons Planning Software
Medium Caliber Ammunition
Small Caliber Ammunition
Cartridges (Includes Expendable Countermeasures)
EOD Munitions and Equipment
General Purpose Bombs
Bomb Fuzes
Focused Lethality Munition
Hydra 70 2.75 in Rockets
Rocket and Jet Assisted Take Off Rockets
Paveway
Maverick
Hellfire
Miniature Air Launched Decoy-Jammer Remote Interface Box
Miniature Air Launched Decoy-Jammer Control Actuation System/Wing Actuation System
Joint Air-to-Surface Standoff Missile

• Joint Air-to-Surface Standoff Missile-Extended Range
• Miniature Air Launched Decoy-Jammer
• Miniature Air Launched Decoy-Jammer GPS-Aided
INS
• JASSM Electronic Safe and Arm Fuze
• JASSM Common Telemetry and Instrumentation Kit
• Fighter Bomb Racks
• Bomber Bomb Racks
• Small Diameter Bomb Increment II
• Aircraft Guns
• Special Ops Forces Aircraft Guns
• Launchers
• Small Diameter Bomb Increment I
• BRU-61 Dual Power Modification
• Joint Miniature Munitions Bomb Rack Unit
• BLU-129/B
• Heated And Mobile Munitions Employing Rockets
• General Purpose Bombs Development
• External Fuel Tanks (A-10, B-52, F-15, F-16, C-130)
• Subminiature Flight Safety System
• QF-16 Full Scale Aerial Target
• Joint Stand Off Weapon
• Combined Effects Munition
• Gator (CBU-89A/B)
• Sensor Fuzed Weapon
• Passive Attack Weapon (CBU-107)
• Power Distribution Denial Munition
• Cartridge Activated Devices/Propellant Activated Devices
• Wind-Corrected Munitions Dispenser
• Air Force Subscale Aerial Target (BQM-167A)
• P5 Combat Training Systems
• Common Range Integrated Instrumentation System
• Target Control System
• Common Electronic Attack Receiver
• Joint Threat Emitter
• Legacy Range Threat System Low Cost Modification
• Unmanned Threat Emitter Upgrade Program
• Advanced Radar Threat System Version 2
• Direct Attack (AGM-130)
• War Reserve Material
• QF-4 Full Scale Aerial Target
• Sustainment of Range Threat Systems
• Sustainmen of P4/P5 Pods (OO-GR)
• Hard Target Munitions
- Reprinted from Gulf Coast Aerospace Corridor 2014-2015
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‘God
God has no intention of
setting a limit to the efforts
of man to conquer space.’
- Pope Pius XII, 1876
1876--1958
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The dawning space economy
Governments and private
companies are going all-out
in what amounts to a new
space race, and this region
has a foot in both worlds

S

ometime next year at a site in South
Mississippi, four RS-25 engines and the
core stage of NASA’s Space Launch
System will roar to life in a teeth-rattling
spectacle during a static test at the historic B-2
test stand.
With a combined 2 million pounds of thrust,
the engine core test at Stennis Space Center
(SSC) will be loud, a testament to the power being held in place at the stand and the blast coming out of the trench. For old timers, it will
bring back memories of the Saturn V tests during the Apollo era.
But the event also will underscore the importance of the I-10 region’s space-related activities.
The RS-25 engines all were tested at SSC, and
the core stage was built at Michoud Assembly
Facility (MAF), some 40 miles to the southwest.
As impressive as it will be, the test is just one
event in dynamic new 21st century space age,
where government and commercial players are
all vying for a piece of the action. And there’s
plenty of that, from launch services to satellite
production, and from space tourism to building
space habitats.
For established space companies there’s
money to be made, and for start-ups there are
opportunities to find a niche activity that could
be the start of something big.

Chapter highlights
•
•
•
•
•

Gulf Coast is part of an exclusive club of
areas with NASA centers
Stennis Space Center most capable of
four NASA sites that test rocket engines
Michoud Assembly Facility building
Orion and core for Space Launch System
Stennis Space Center testing two engine
types for Space Launch System
Eglin home to a powerful space
observation radar

Goldman Sachs, in its Profiles in Innovation series, recently highlighted the state of the industry, calling space the “next investment frontier.”
“Rocket launches are being privatized, the
most ambitious satellite constellation ever is being deployed, man is looking back at the Moon
and Mars, and militaries are vying for the ultimate high ground,” the report said, adding,
“technological advances and necessity are creating a wave of opportunity as business and governments invest in a new Space Economy.”
What is clear to anyone following the space
industry is that it’s in a state of transition with
more players worldwide coming aboard. The
industry operates at the cutting edge and requires a highly skilled, highly trained workforce
to build, launch, and utilize space assets. It’s a
field any region would love to have.
And this region has a huge foot in the door.
The Gulf Coast is in the exclusive club of locations with NASA centers. SSC is where
NASA has tested large rocket engines since the

Photo page 33: Artist’s illustration of NASA’s Space Launch System, designed to take astronauts into deep-space.
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NASA photo

The SLS core stage was shipped by barge in AprilMay from New Orleans to Huntsville, Ala., for testing.

that, both SSC and MAF are actively courting
commercial ventures to take advantage of underutilized NASA facilities.
“Considering the advancements in commercial
efforts in space travel and space-related services,
NASA Stennis Space Center has capacity to support those efforts - like the rocket engine test
stands and engine component test facilities,” said
Robbie Ingram, executive director of the Mississippi Enterprise for Technology, the incubator
and technology transfer office at SSC.
“Mechanisms exist to allow commercial space
enterprises access to that same infrastructure so
these type facilities do not have to be replicated,” he said.
NASA and the South

1960s, and MAF in New Orleans is where huge
aerostructures have been built just as long.
Both SSC and MAF have roles in the current
NASA deep-space program, the Space Launch
System (SLS), designed to send astronauts farther into space than ever before. SSC is where
the SLS launch vehicle engines, the RS-25, and
the currently mothballed J-2X are tested. MAF is
where the four-engine launch vehicle core stages
are being built. It’s also where the Orion crew
capsule is assembled.
In addition, both facilities are involved in commercial space ventures, a field that was supercharged during the Obama administration and
the push to have private companies take over
low-orbit resupply missions. SSC tests three
types of commercial rocket engines, and MAF is
where the composite structure for a winged
commercial space vehicle is built.
Having a stake in both the federal and commercial sides of the multibillion-dollar space enterprise bodes well for the region. While NASA’s
programs rely on funding provided by Congress,
the commercial field is more open-ended and
can venture into activities that are not necessarily
on NASA’s agenda. It can include everything
from traditional satellite launches to the stilldeveloping space tourism industry. On top of all

The South’s love of space flight goes back to
the early 60s, when President Kennedy issued a
challenge to beat the Soviets and get a man on
the moon before the end of the 1960s. Newly
established NASA launched a program to establish manufacturing, test and launch facilities
needed to get there, and the South was the big
winner.1
It became the home to key NASA facilities
because of the availability of large tracts of land
and interconnected waterways needed to transport large space vehicles. Longer periods of fair
weather flying, the same thing that attracted the
military, also played a role. In addition, powerful,
senior Southern politicians recognized the economic benefit the space program would bring.2
Huntsville, Ala., Houston, Cape Canaveral,
Fla., Bay St. Louis, Miss., and New Orleans
formed the “Space Crescent” in the South. In
“Way Station to Space,” Mack R. Herring cited a
story in the July 20, 1964 issue of U.S. News &
World Report that described the space program as
a new industry in the South worth “billions.”
Money for facilities was being spent at the rate
of “one-million dollars every two hours.”
That the South benefited when NASA dominated the space program is clear. What is less
certain is how well the South will do in an age
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SpaceX photo

The SpaceX Falcon 9 has successfully carried out
resupply missions to the International Space Station.

when private players may eventually dominate
space. Some areas are already taking steps to ensure they get a piece of the growing field, including establishing spaceports.
In Hancock County, Miss., home of SSC, the
Hancock County Port and Harbor Commission
found in a recent study that it has the workforce
to focus on aerospace parts and products manufacturing and navigation and instrumentation
manufacturing.
The space industry

In its assessment of the state of the industrial
base, the Pentagon in 2012 reported to Congress
that the overall health of the U.S. space industrial sector remains sound, but is at risk due in
part to an increase in foreign competition.

Indeed, the U.S. military now sees it as a possible area of contention. In a strategic shift, the
Air Force is no longer treating space as a benign
domain used to monitor, senses and report, but
instead as a warfighting domain where it would
fight, should war start or extend into space.3
“It’s obvious, but it’s probably worth repeating, that the U.S. is heavily dependent on space,
and (our adversaries) know it is a vulnerability,”
said Air Force Secretary Heather Wilson during
a May 17, 2017 Senate subcommittee hearing.
“In any conflict, space will be contested – and
we haven’t always assumed that in the past.
There’s been a change in culture – a change in
planning and training going on in the United
States military because we cannot take space
dominance for granted.” 4
More than 80 percent of the Defense Department’s space actions are handled by the Air
Force, and the service views space as one of its
core missions.
“We have to acquire at a pace that allows us to
be faster than our adversaries who are all investing in ways to take away our advantage,” said Air
Force Chief of Staff Gen. David L. Goldfein
during the Senate subcommittee hearing.5
There’s already a lot of money involved in the
field. In 2015, the global space economy totaled
$323 billion, according to The Space Foundation’s The Space Report 2016. That’s down from
$329 billion in 2014, due in part to the strengthening dollar, meaning that non-U.S. government
budgets and industry revenues appeared smaller
even though most experienced growth in their
own currencies.
With a total of $246 billion, commercial space
activities made up 76 percent of the global space
economy. The U.S. government spent $45 billion on defense and non-defense space efforts in
2015, a 3 percent increase from 2014. Non-U.S.
government space investment declined by 14
percent in dollar terms, primarily due to exchange rates, to a total of $32 billion in 2015. In
reality, most countries increased their budgets
for space activities, according to the report.
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The 2016 State of the Satellite Industry Report by
the Satellite Industry Association said satellite
services revenues increased by four percent globally from 2014 to 2015, reaching $127.4 billion,
powered by continued growth in consumer satellite television, satellite broadband and Earth observation services. In addition, satellite manufacturing revenues, reflecting the value of satellites
launched in 2015, grew by four percent worldwide to $16.6 billion. There were orders for 17
commercial GEO satellites with 11 orders won
by U.S. manufacturers for a domestic market
share of 65 percent, up from 57 percent in 2014.

U.S. federal launch sites
•
•
•
•
•
•
•
•
•

Wallops Flight Facility, Va.
Kennedy Space Center, Fla.
Cape Canaveral Air Force Station, Fla.
White Sands Missile Range, N.M.
Edwards Air Force Base, Calif.
Vandenberg Air Force Base, Calif.
Kodiak Launch Complex, Alaska
Oklahoma Spaceport, Okla.
Spaceport America, N.M.

FAAFAA-licensed nonnon-federal
launch sites
•
•
•
•
•
•
•
•
•

California Spaceport, Calif.*
Cecil Field Spaceport, Fla.
Spaceport Florida, Fla.
Mid-Atlantic Regional Spaceport, Va.
Midland Spaceport, Texas
Mojave Air and Space Port, Calif.
Kodiak Launch Complex, Alaska
Oklahoma Spaceport, Okla.
Spaceport America, N.M.

•
•

SpaceX launch site, Texas
Blue Origin launch site, Texas

Sole site operator

* First licensed non-federal spaceport, 1996
Source: Federal Aviation Administration, 2014

The U.S. has the biggest budget for space exploration, spending over six times more than
China, according to Organization for Economic
Cooperation and Development figures for 2013.
From the first moon landing to the International
Space Station, the U.S. government agency
NASA has been leading space exploration since
its creation in 1958.
According to the Futron Space Competitive Index
of 2014, the United States remains the leader in
space competitiveness, but is the only nation to
decline for seven straight years. As other countries enhance their space capabilities while the
U.S. undergoes uncertain transitions, it should
not view its unique space agenda-setting power
as guaranteed, the report said.
Commercial space

The space race today involves private companies and regions that hope to get a piece of the
multibillion-dollar action. And a lot of new players are entering the lucrative field. According to
the Goldman Sachs report, $13.3 billion is the
total investment in space start-ups since 2000,
heavily weighted towards the last 10 years.
The Aerospace Industries Association estimated in 2013 that space was a $45.6 billion enterprise within the then-$223.55 billion aerospace industry. The missile product group accounts for another $21.84 billion in sales during
that year.
The Federal Aviation Administration said 21
percent of orbital launch attempts in 2011 were
commercial, earning revenue of $1.9 billion.
According to the FAA’s Annual Compendium
of Commercial Space Transportation 2016, the
size of the global space industry, which combines satellite services (GNSS) and ground
equipment, government space budgets, and
global navigation satellite services equipment, is
estimated to be about $324 billion.
At $95 billion in revenues, or about 29 percent, satellite television represents the largest
segment of activity. Following this is government space budgets at $76 billion, or 24 percent,
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and services enabled by GNSS represent, about
$76 billion in revenues.
Commercial satellite remote sensing companies generated $1.6 billion in revenues, but the
value added services enabled by these companies
is believed to be magnitudes larger. Because remote sensing value added services includes imagery and data analytics from other sources beyond space-based platforms, only the satellite
remote sensing component is included in the
global space industry total.
Global launch services is estimated to account
for $6 billion of the $324 billion total.
In 2015, there were a total of 86 orbital
launches conducted by service providers in
seven countries. Since 2014, U.S. providers have
begun to cut into the existing share of commercial launches occupied by Russian providers due
to a variety of factors, including the entry of
SpaceX into the field and the launch failures that
have plagued the Russian space industry. In the
meantime, Europe’s Arianespace remains a
steadfast provider, according to the FAA.
Commercial interests have, of course, been
involved in the federal space program from day
one. NASA needed the companies to develop
systems, and in many cases those companies established operations close to NASA centers to
be near the customer. That’s one reason NASA
centers are economic engines.
But in the new age, NASA might wind up being simply one customer. Space flight companies
are cropping up in multiple places nationwide,
including Washington and Colorado. Still, the
South has some of the most unique capabilities
in the world that can be a lure for the new breed.
SSC, for instance, is the most capable of
NASA’s 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.
The industry, whether a huge aerospace company that’s worked in the field for years or one
of the startups backed by the deep pockets of
billionaires, still needs the same things NASA

NASA photo

The Orion space capsule is built at Michoud Assembly
Facility in New Orleans.

has built up over 60 years. For some companies
it makes sense to tap into what’s already available through NASA.
Finding new uses

It was big news 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 decided to use it
to build the company’s CST-100. Space Florida,
an aerospace economic development agency,
took over the Space Shuttle Main Engine Processing Facility and Processing Control Center
and is leasing it to Boeing to build its Crew
Space Transportation spacecraft.
A writer in a Time magazine story likened the
lease to an aristocrat selling off parts of the family estate. But Florida officials saw it as a chance
to attract the commercial space flight industry.
Both SSC and MAF have excess capacity that
can be offered to private companies. And with
space flight costs so high, that could provide a
savings hard to pass up. In addition to idle facilities, SSC and MAF both have thousands of acres
available for development.
Patrick Scheuermann, former director of Stennis Space Center, once pointed out that there are
a lot of companies with great ideas that are in
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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,”
Aerojet Rocketdyne photo
Scheuermann said in 2011
AR1 has a successful pre-burner test at Stennis Space Center in May
when still at SSC.
SSC has been looking for
a company interested in partnering with NASA are being designed and developed, all of which
or leasing the E-4 site originally designed to test may help to bring launch costs down. The satelpropulsion systems for a now-defunct program. lite industry is seeing rapid growth in the numE-4 has concrete-walled test cells and hard
ber of small satellites, as vast constellations constand, a high-bay work area with a bridge crane sisting of hundreds of satellites for Earth obserand adjacent work area, control room space and vation and telecommunications are being orpersonnel offices, as well as road and barge canal dered and built. Large satellites are taking advanaccess.
tage of more efficient propulsion systems that
Work on E-4 was never finished, but NASA
may help increase their usable lifespan. These are
says it could be expanded to include Ram Air
but a few examples of how the industry is maktest capability to support the testing of power
ing space more affordable and consequently
packs and engine systems up to 500,000 lbf
more accessible to a broad swath of public agenthrust. Priority will be given to users that supcies, industries, and individuals.”
port space exploration for the government or
If that’s not a field with growth potential, it’s
those involved in commercial space.
hard to know what is.
While it may be uncomfortable seeing parts of
the family estate being “sold,” it’s far better hav- David Tortorano
ing them used by commercial companies than
1 Mack R. Herring, “Way Station to Space,” Chapter 1, Decision for
sitting around collecting dust.
Mississippi, citing Loyd Swenson Jr., “The Fertile Crescent: The South’s

Southern politicians realized long ago that the
nation’s space activities would be crucial to developing the South. And that has proven to be
true. According to The Space Report 2016, the
global space industry appears to be going
through a period of “reinvention.”
“Efforts to reuse launch vehicles are beginning
to bear fruit, and more efficient launch vehicles

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.
2

Herring, citing Swenson, p. 388

3 “Senior

leaders discuss US space posture,” AFNS report in Space War,

May 19, 2017
4

ibid.

5

ibid.

Gulf Coast Aerospace Corridor 2017-2018 – 39

Chapter II: Space activities

Profile: John C. Stennis Space Center

J

ohn C. Stennis Space Center, north
of Interstate 10 in South Mississippi, is a 14,000-acre secure complex surrounded by a unique 125,000acre heavily wooded buffer zone.
It’s where some of the most powerful rocket engines in the world have
been tested, including 27 first- and second-stage boosters for the Saturn V. In
2008 the American Institute of Aeronautics and Astronautics named SSC
an historic aerospace site.
Today SSC, which has more than $2
billion in assets, provides test services
for NASA, the Department of Defense
and the commercial sector. It’s home
to NASA’s Rocket Propulsion Test
Program, which manages all the
agency’s propulsion test facilities.
Over the years, SSC’s activities expanded to include other organizations
that set up shop. It now has more than
40 resident agencies and over 5,000
employees. SSC has hundreds of scientists and technicians working in fields
as varied as propulsion, geospatial
technologies and underwater research.
It has the world’s largest concentrations of oceanographers.
NASA/SSC photo
The largest tenant is the Navy, which The B-2 test stand will be used to test the core stage with all four
operates its oceanographic research
RS-25 engines sometime in 2018.
community from SSC as well as one of
the world’s largest supercomputers. It’s
also the location of the National Data Buoy
Aerojet Rocketdyne assembles RS-68, AR1 and
Center and NASA Shared Services Center. SSC in the future AR-22 engines.
also has data centers, geospatial and earth sciSSC is close to three interstates and two comences work and activities of five universities and mercial and one general aviation airports, and
one community college. It’s also the location of has access to water and rail transportation.
several university cooperative programs.
SSC is one of just four NASA facilities that
It’s also a manufacturing center, where Lock- can test large rocket engines. A former director
heed Martin builds satellite components and
once pointed out that there’s no other place in
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the United States where the government or commercial companies can test 24 hours a day, seven
days a week, 365 days a year with no fear of encroachment on surrounding communities.
SSC can test everything from engine components to full-scale engines and rocket stages at 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 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 the lower stage’s
RS-25. But SSC is also involved in commercial
test programs.

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)

NASA/SSC photo

The RS-25 engine that will power the SLS first
stage was the main space shuttle engine.

The Aerojet Rocketdyne RS-68 is tested on the
B-1/B-2 stand for United Launch Alliance’s
Delta IV, and the Aerojet AJ26 was tested for
Orbital Science Corp. on the E-1 stand until Orbital dropped the engine in the wake of a malfunction on the launch pad. 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.
In 2010, officials at Stennis Space Center identified 3,900 acres along existing roadways with
existing utilities as prime locations for aerospace
companies. Called the Stennis Space Center
Technology Park, the site already has Lockheed
Martin, Aerojet Rocketdyne, and Rolls-Royce
North America, which tests its largest commercial jet engines at an outdoor facility.
SSC also has additional acreage that could be
put on the table in the future. In addition, just
outside SSC there are other efforts to provide
acreage to aerospace and technology companies.
The similarly named, privately owned Stennis
Technology Park, near Stennis International Airport, is 100 acres but has another 900 to develop.
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Profile: Michoud Assembly Facility

S

ome 40 miles to the southwest of SSC in
an area known as New Orleans East is the
massive Michoud Assembly Facility. It’s
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.
MAF is one of the few manufacturing facilities
owned by NASA. Traditionally one of the largest
employers in Louisiana, the numbers dropped
with the end of the Space Shuttle program, but
are slowly recovering.
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 load testing.
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.
NASA chose MAF as the site where the next
generation of space vehicles for the Constellation program would be built. 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 by
the Obama administration and work shifted to
commercial companies, NASA replaced Constellation with a program to build a heavy-launch
system and crew vehicle to take astronauts to
deep space. Michoud was chosen to assemble

NASA/SSC photo

The core stage of the Space Launch System is one of
the largest items built at Michoud Assembly Facility.

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 SSC 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.
While MAF is heavily involved in NASA programs, there’s also room for commercial space
activities. At MAF, Lockheed Martin assembled
for Sierra Nevada the composite structure for
the first space-bound Dream Chaser vehicle.
Michoud’s is for advanced manufacturing businesses, aerospace or otherwise. It has more than
a million square feet of space in a self-contained
facility equipped with established infrastructure
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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.

At Michoud Assembly Facility, one of the little
-publicized ideas is NASA’s interest in using the
under-utilized acreage around MAF for an advanced manufacturing research park. As far back
as 2008 the former transition chief first mentioned the idea, saying the acreage could form
the nucleus of something along the lines of
Cummings. The agency said as recently as 2010
that it’s still interested.
- David Tortorano

Profile: Eglin’s Site C-6

T

he 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.
U.S. Air Force photo
AN/FPS-85 Phased Array Radar at Eglin Air Force Base, Fla.,
The 20th Space Control Squadron
looks for objects in near and deep space.
tracks more than 16,000 near-Earth
and deep-space objects. The squadron
is under the 21st Space Wing, Peterson Air
basketball at a distance of more than 22,000 nauForce Base, Colo.
tical miles.
The 20th operates the AN/FPS-85 Phased
Construction of the radar began in October
Array Radar, the only phased array radar dedi1962 and space operations started in February
cated to tracking near-Earth and deep-space ob- 1969. For a while the radar’s mission moved to
jects. It’s one of 29 sensors that comprise the
the more immediate concern of tracking submaglobal Space Surveillance Network (SSN).
rine launched ballistic missiles. Keeping an eye
It collects more than 16 million observations on space became a secondary mission. But it reeach year, 30 percent of the SSN's workload.
turned to its original mission in 1987, and bePhased array allows near simultaneous tracking came deep-space capable in 1988.
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
– David Tortorano
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‘Aviation is fine as a sport. But as an
instrument of war, it is worthless.’
- Gen. Ferdinand Foch, 1851
1851--1925

U.S. Air Force photo by Samuel King Jr.
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A bastion of military aviation
Military aviation is deeply
embedded in the fabric of
the Gulf Coast, and there’s
good reason to believe the
footprint will grow

N

o matter how you look at it,
whether it’s through the value of
their infrastructure, their depth of
talent, the businesses awarded contracts or their critical missions, the Gulf Coast’s
military bases are a huge, multibillion-dollar ongoing asset for the region.
The Gulf Coast is one of the most military
friendly regions in the nation, a place where the
roar of a jet fighter or a distant rumble from
exploded munitions are considered the sounds
of freedom.
The numbers tell part of the story.
According to the Department of Defense Base
Structure Report FY 2015, a summary of the military’s real property inventory, there are 45 DoD

The aviation seed planted
It was in 1911 that the Navy, urged by
Capt. Washington Irving Chambers, decided
it was high time to focus on aviation.
With a then-generous Congressional appropriation, Chambers chose the Navy Yard in
Pensacola, a part of the Navy since John
Quincy Adams’ presidency.
The Pensacola air station was established
in 1914, the year war broke out in Europe.
When the United States entered in 1917,
there were 38 naval aviators, 163 enlisted
men and 54 planes in Pensacola.

Chapter highlights
•
•
•
•
•

Region provides initial and advanced
flight training for military pilots
Replacement value for 45 military sites
in the region about $22 billion
Bases in the region involved in a wide
range of training, operational missions
Region companies awarded $84.8 billion
in contracts between 2000-2015
F-35 and F-22 pilots trained at two bases
in the region

properties in the corridor between New Orleans
and Panama City, Fla. That includes bases and
associated annexes with a combined replacement value of nearly $22 billion.
Of that, the aviation-focused military bases
had a combined replacement value of more than
$17.6 billion - include outlying fields and other
aviation-related annexes and it goes up another
$1 billion-plus.
The bases account for a large amount of inThat was also the
first year fledgling
Boeing Co. got a
military contract.
Two Model C seaplanes were flown
to Pensacola in 1917 and the Navy ordered
50 of the trainers.
More than a century later, NAS Pensacola
is still an initial aviation training base, but the
world of aviation has grown. Five other military bases with an aviation focus now exist in
Northwest Florida, and others were established in other states along the Gulf Coast.
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coming dollars through active and retiree payrolls, as well the contracts awarded to local companies for work here and elsewhere. Between
2000 and 2015, 4,939 companies in 19 I-10
counties/parishes were awarded 88,130 DoD
contracts valued at more than $84.7 billion.
The range of military activities in the region is
also staggering. The legendary Navy Blue Angels
flight demonstration team is headquartered at
Naval Air Station Pensacola, and the Air Force
trains pilots to fly the fifth-generation F-35 and
F-22 at Eglin Air Force Base and Tyndall Air
Force Base, respectively.
It’s also home to the Air Force Special Operations Command at Hurlburt Field, and the busiest naval air station in the nation at Naval Air
Station Whiting Field. It has one of the largest
bases in the nation, Eglin Air Force Base, which
boasts a huge R&D program that develops Air
Force aerial-deployed conventional weapons.
Every military branch is represented in activities that range from training to logistics. The
military is so much a part of the region’s fabric
that military appreciation events are common
“Busy. Busy. Busy.” Air Force Lt. Gen. John
Cooper said at a May meeting in Northwest
Florida when asked to describe the state of today’s Air Force. “The active duty folks here look
tired, and there’s a reason for that. They’re great
airmen doing great things all over the world.”
Communities from New Orleans to Panama
City, Fla., have come to rely on military spending as pillars of their economies. While there is
almost no place on the Gulf Coast between
New Orleans and Northwest Florida where the
presence of the military or Coast Guard isn’t
felt, bases are clustered in Northwest Florida
and South Mississippi.

Military activities at a glance
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Air Force and Navy technical training
F-35 and F-22 pilot training
F-22 operational squadron
Army helicopter aviation training
Navy primary aviation training
Air Force combat systems officer training
HQ Air Force Special Operations Command
HQ Naval Education and Training
HQ Naval Meteorology and Oceanography
Command
Aerial weapons RDT&E
Air Force and Navy cyber training
Aviation specialties training
National Guard aerial combat center
National Guard helicopter repair depot
Home of the Blue Angels
Home of Army 7th Special Forces
Army Ranger Training Center
HQ East Coast Seabees
Supervisor of Shipbuilding Gulf Coast

Congressman Matt Gaetz, R-Fort Walton
Beach, has asked fellow lawmakers for $30 million to expand a test range that extends into the
Gulf of Mexico and is used in training missions
by several bases in the state.
Eglin’s facilities, from laboratories to training
ranges and test facilities, are used by every military branch as well as contractors. And testing is
not limited to military items. In May 2014 an
Airbus A350 was subjected to extreme weather
tests at the McKinley Climatic Lab.
The Eglin complex includes Duke Field, Hurlburt Field and Camp Rudder, along with Eglin
itself. It employs an estimated 15,000 military
and associated personnel. Eglin is best known
these days as the training home of the F-35.
Northwest Florida
Eglin Air Force Base’s 724-square-mile reser- Funded jointly by the United States and allies,
the F-35 is envisioned as the aircraft that will
vation spans three counties and is one of the
largest military bases in the world. Its dominion dominate the skies in future battlefields.
Big news on the progress of the F-35 developextends over 134,000 miles of air space and
123,000 miles of water range. Freshman Florida ment as a weapon system came out in 2016
Gulf Coast Aerospace Corridor 2017-2018 – 46

Chapter III: Military aviation

when the stealth
fighter was declared to be combat ready by the
Air Force, a move
that followed the
declaration by the
Marine Corps that
its F=35s were operational. The Air
Force move had
been a major goal
of Eglin’s 33rd
Fighter Wing.
Another good
piece of news came in February 2017 when the
fighter had an impressive showing during the
Red Flag war games in Nevada. The plane, with
costs per unit coming down, exceeded expectations by dominating the air space and improving
the lethality of other legacy aircraft. In mock
combat the F-35 had a kill ration of 15-1.
Pilot and maintainer training has been underway at Eglin now for more than six years, and
during that time, while the rest of the world was
debating the speed of the F-35’s development
and practicality, Eglin’s Joint Strike Fighter Integrated Training Center has churned out pilots
and maintainers alike.
Hurlburt Field is home to the U.S. Air Force
Special Operations Command (AFSOC), the Air
Force component of the unified U.S. Special
Operations Command. The Special Operations
forces stationed at Hurlburt deploy to hotspots
worldwide. One of the best-known, highly speEglin AFB

Hurlburt Field

cialized aircraft used by Air Force Special operations is the side-firing AC-130 gunships.
Duke Field, five miles from Crestview, Fla.,
and 20 miles north of Eglin’s main gate, is home
to the 919th Special Operations Wing, which
has transitioned to a new mission: Aviation Foreign Internal Defense for the Special Operations
Command. This unit, the only special operations unit in the Air Force Reserve, reports to
the AFSOC at Hurlburt Field in times of national emergency.
For its new mission advising foreign partners
in the use of aviation, the 919th gave up its MC130E Combat Talon I’s for a fleet of C-145As,
which started showing up on the Duke Field
flight line in 2013. The unit also has MC-130P
Combat Shadow aircraft used for special ops
mission that include aerial refueling.
Duke Field’s neighbor is the Army’s 7th Special Forces Group (Airborne), the Green Berets.
It joins the long-established Army Ranger training center at Fort Rudder, which is located further to the south on the Eglin reservation.
Eglin emerged from the 2005 Base Realignment and Closure process a big winner, getting
the 7th SFG, which had been based at Fort
Bragg, N.C. Hopes are high that the base will
emerge similarly well positioned following a new
round of BRAC hearings scheduled in the future. President Donald Trump’s 2018 budget
lays the groundwork for a new round of base
closures, possibly in 2021.
Florida lawmakers have pushed for several
years now to ensure the region remains a military stronghold, and budgeted $22 million just
three years ago to support the military community by buffering bases from encroachment,
providing education and technical training and
modernizing the National Guard Armories.
To the southeast of Eglin is Tyndall Air Force
Base and the Naval Surface Warfare Center,
both in Panama City. Tyndall is part of the Virginia-based Air Combat Command.
Pilots are trained at Tyndall to fly the F-22,
the first fifth generation aircraft. Fighter pilots
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receive training in live action drills with unmanned QF-16’s.
Completing the Northwest Florida cluster is
the Naval Air Station Pensacola complex, which
includes NAS Pensacola, Saufley Field and
Corry Station, all in Pensacola, and NAS Whiting Field in Milton. Together they employ about
10,000 military personnel and 7,000 civilians.
Best known as home to the Blue Angel flight
demonstration team, NAS Pensacola also has
Training Air Wing SIX, which provides flight
training to Navy and Marine aviators and naval
flight officers, as well as Air Force combat systems officers.
NAS Pensacola is likewise home to the Naval
Education and Training Command, responsible
for Navy training worldwide. The base houses
hangars, classrooms and laboratories in a huge
facility known as The Mega Building. There,
aviation specialists for the Navy, Marines, Coast
Guard, Air Force and Army, as well as those
from allied nations, receive training.
Naval Air Station Whiting Field in Santa Rosa
County just north of Milton is called “the busiest naval air station in the world.” It accounts
for 1.5 million annual flight operations. It’s the
home of Training Air Wing FIVE.
The orange and white paint schemes of the
training aircraft are ubiquitous in the region as
new, young pilots are frequently seen utilizing
not only the air strips from their own base, but
14 outlying fields that dot Northwest Florida
and South Alabama.

Whiting Field

Keesler AFB

Whiting Field houses three fixed wing (VT 2,
3, 6) training squadrons and three helicopter
(HT 8, 18, 26) training squadrons, as well as a
helicopter and fixed wing instructor training
unit, HITU. It accounts for 160,000 flight hours
per year, 14 percent of the Navy’s total. Some
1,200 military pilots complete flight training at
Whiting Field each year.
South Mississippi

South Mississippi’s military muscle includes
Keesler Air Force Base in Biloxi, the National
Guard Trent Lott Training Center and its Air
Combat Readiness Training Center, the Naval
Construction Battalion Center, both in Gulfport, Camp Shelby near Hattiesburg and the
Navy’s sizeable footprint at NASA’s Stennis
Space Center. Combined, the military has an
annual estimated $2 billion economic impact on
South Mississippi, according to a report by the
Harrison County Development Commission.
Keesler is the home of the Air Force’s 81st
Training Wing and its electronics training programs. That training includes computer and
communication systems and, notably, cyber security. The base, one of the Air Force’s largest
technical schools, has graduated more than 2.2
million students since 1942. Some 20,00025,000 students go through the system annually.
The base also has a flying mission. It’s home
to the 403rd Reserve Wing, whose 53rd Weather
Reconnaissance Squadron is known far and
wide as the “Hurricane Hunters.” Its role during
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hurricane season is critical in saving life and
limb whenever tropical storms threaten.
NASA’s John C. Stennis Space Center near
Bay St. Louis, Miss., has some 40 federal and
state tenant organizations, including the Naval
Meteorology and Oceanography Command. It’s
responsible for gathering oceanographic information for U.S. armed forces worldwide. The
commands’ Naval Oceanographic Office utilizes
aircraft, satellite and unmanned underwater vehicles, to collect oceanographic and atmospheric
data from around the globe. NAVOCEANO,
which maintains 630,000 square feet of space at
Stennis, including a new $42 million Ocean Science Building, converts the intelligence information it collects into data that can be used to the
benefit of Naval and other military units in planning operations and making tactical decisions.
About 200 Navy SEALS, comprising several
teams, train each year at SSC. They use the Naval Special Warfare Group 4’s Western Maneuver Area. They’ve been training there with Special Boat Team 22 since completion of a facility
built along two rivers, the Pearl and the Mikes,
that allows live ammunition practice and training in jungle fighting techniques.

HC-144 simulator

Coast Guard aviation students completing
training at Navy facilities come to the Aviation
Training Center in Mobile, Ala., for additional
experience using Coast Guard aircraft.
In addition, in Southeast Alabama near
Dothan, the Army’s Fort Rucker is the Army’s
Aviation Center of Excellence. It’s home to the
1st Aviation Brigade, 110th Aviation Brigade
and the 128th Aviation Brigade, responsible for
Army aviation training. Also at Fort Rucker is
the Air Force’s 23rd Flying Training Squadron,
responsible for training Air Force helicopter
pilots for special operations, search and rescue
and other missions.
South Alabama
Fort Rucker also houses air traffic control serWhile it does not have the number of military
vices
and flight simulation support. Graduate
operations that can be found in South Missislevel training is provided for the pilots and
sippi or Northwest Florida, South Alabama
does have a military footprint. It’s home to the crews of Apache and Kiowa helicopters.
U.S. Coast Guard’s Aviation Training Center.
Military education

Fort Rucker

Training is key to the U.S. military, and the
services operate one of the world’s premier post
-secondary training organizations. A massive
education complex in the Gulf Coast region annually schools thousands of military and civilian
personnel from every branch of service, other
federal agencies and allied nations. Men and
women enter the military and wind up learning a
skill that often follows them to civilian life. It’s a
university, two-year-college and vocational technical training school all rolled into one.
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The Navy’s Education and Training Command, responsible for Navy training worldwide,
is located at NAS Pensacola. Classrooms and
laboratories are housed on the base in a huge
facility fondly known as The Mega Building.
The Mega Building is where aviation specialists
for the Navy, Marines, Coast Guard, Air Force
and Army, as well as those from allied nations,
come to receive training.
The runway at Saufley Field, not far from
NAS Pensacola, is where aviators practice
“touch and go” landing techniques. But Saufley’s real focus is the technical education of

military members. Saufley has 1,000 military and
civilian workers and houses 10 Defense Department tenants with an education function, including the Naval General Library Program, an
information network available to Naval personnel at home and abroad, the Navy Voluntary
Education program and the Naval Education
and Training Command Automated Information system.
Naval Air Station Whiting Field in Milton provides learning opportunities to aspiring mechanics and technicians at its Center for Aviation
Technical Training Detachment.

Defense contracts
Location

Defense contractors

Dollars awarded 2000-2015 Contracts 2000-2015

Jackson County, MS

170

$30,707,080,322

1,625

Jefferson Parish, LA

652

$11,162,566,362

7,019

Okaloosa County, FL

582

$9,758,795,564

10,571

Orleans Parish, LA

467

$8,461,060,681

8,324

Bay County, FL

429

$6,514,034,776

8,556

Mobile County, AL

507

$7,525,411,422

5,667

St. Tammany Parish, LA

252

$3,778,122,294

19,151

Escambia County, FL

646

$3,525,053,240

16,989

Harrison County, MS

530

$1,883,744,530

4,252

Santa Rosa County, FL

200

$353,406,252

1,491

Hancock County, MS

66

$227,102,161

566

St. Charles Parish, LA

47

$224,314,380

627

Plaquemines Parish, LA

92

$180,840,791

1,036

St. Bernard Parish, LA

43

$112,019,730

525

Baldwin County, AL

148

$116,821,352

1,027

Gulf County, FL

19

$29,187,529

110

St. James Parish, LA

10

$19,273,895

37

Walton County, FL

47

$205,662,704

376

St. John the Baptist Parish, LA

32

$9,644,731

181

4,939

$84,794,142,716

88,130

TOTALS

Source: GovernmentContractsWon.com. (Compiled May 29, 2017)

Gulf Coast Aerospace Corridor 2017-2018 – 50

Chapter III: Military aviation

Stennis Space Center
Honing skills

Military training has evolved along the Gulf
Coast to such an extent that personnel graduating from initial programs at Whiting Field or
NAS Pensacola don’t have far to travel to move
on to more advanced study, and both active duty
troops and reservists come to the region from
near and far for the variety of test and training
ranges that are available, including land ranges at
Eglin and Camp Shelby, Miss., and water ranges
over the Gulf of Mexico.
Advanced aviation training takes place at two
Air Force installations. Tyndall’s 325th Fighter
Wing’s website refers to the base as “the home

of air dominance training.” For years that training included pitting two teams flying a variety of
aircraft, including F-22s, F-15s and B-52 bombers, in live air simulated battle.
In the field of cyber warfare, students who get
their initial training at Keesler Air Force Base
can move on to the Navy’s Corry Station in Pensacola for further study in the field of information dominance. Students come to Corry Station
to receive technical training in cryptology, equipment maintenance and communication, signal
analysis and the operation and maintenance of
the technology required to conduct electronic
warfare.
The students can get additional training at
Hurlburt Field, where intermediate level cyber
soldiers receive schooling at a 17,000-squarefoot building set up for the Air Force’s 39th Information Operation Squadron.
At Hurlburt, officers take classes in military
deception and operational security. Deception
classes are offered to operational level planners.
Combat skills training occurs in Mississippi at
the Air National Guard Combat Readiness
Training Center at a 220-acre site at GulfportBiloxi International Airport. An estimated
17,000 to 20,000 men and women Air National
Guard and Air Force Reserve flight personnel

Military aviationaviation-related base replacement values 2015
Site
Eglin Air Force Base

Branch

Nearest city

State

Acres owned

Total acres

PRV (M)

AF

Eglin AFB

FL

319,078

449,415

$4,894.8

NAS Pensacola

Navy

Pensacola

FL

2,296

5,809

$2,567.3

Fort Rucker

Army

Fort Rucker

AL

31,175

32,628

$1,895.9

Keesler Air Force Base

AF

Biloxi

MS

1,597

1,670

$1,835.8

Tyndall Air Force Base

AF

Panama City

FL

26,562

28,824

$1,637.2

Hurlburt Field

AF

Mary Esther

FL

6,341

6,341

$1,470.3

MTA Camp Shelby

AG

Hattiesburg

MS

7,500

133,682

$1,139.1

NAS JRB New Orleans

Navy

Belle Chasse

LA

5,009

5,210

$1,069.2

NAS Whiting Field Milton

Navy

Milton

FL

3,533

4,774

$708.2

AF

Crestview

FL

1,512

1,946

$429.4

404,603

670,299

$17,647.20

Duke Field (Eglin Auxiliary Field 3)

Source: Department of Defense Base Structure Report Fiscal Year 2015 Baseline (as of Sept. 30, 2014)
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are schooled at the location, logging 5,000 training days a month.
Between Gulfport and Hattiesburg lies Camp
Shelby, the largest state-owned training site in
the nation. It has 135,000 acres to provide for air
-to-ground weapons use in low-altitude airspace.
In Louisiana, Naval Air Station Joint Reserve
Base New Orleans is one of only two joint reserve bases in the nation. It hosts the Louisiana
Air National Guard 159th Fighter Wing’s F-15s.
A Coast Guard Air Station is also located at the
base, as is the Army’s 377th Theater Support
Command, the 3rd Battalion 23rd Marine Infantry unit and attack helicopters from Marine Air
Group 42.

While there are numerous secluded training
areas in the region, one of the least well-known
is operated by the Navy at NASA’s Stennis
Space Center. SSC is surrounded by a huge
buffer zone to insulate the surrounding communities from the noise of rocket engine testing.
And that buffer zone is beneficial to the nation’s
special forces. Navy SEALS use the Pearl River
and surrounding area to work with the Navy’s
riverine units.
Operational units

While all the education, training, testing and
development is going on around the Gulf Coast,
some of the most important decisions affecting

Outlying fields, other placement values 2015
Site

Branch

Nearest city

State

Acres owned

Total acres

PRV (M)

Army

Daleville

AL

1,326

1,326

$194.2

Gulfport-Biloxi Regional Airport

AFG

Gulfport

MS

11

256

$119.8

NOLF Silverhill

Navy

Daphne

AL

400

400

$106.7

NOLF Choctaw

Navy

Navarre

FL

1,450

1,450

$95.0

NOLF Holley

Navy

Navarre

FL

698

698

$77.0

AF

Fort Walton Beach

FL

0

3,170

$73.8

NOLF Brewton

Navy

Brewton

AL

0

653

$43.5

Shell Basefield

Army

Enterprise

AL

296

296

$43.1

Barin Field

Navy

Foley

AL

763

818

$36.0

NOLF Evergreen

Navy

Evergreen

AL

136

444

$34.4

NOLF Summerdale

Navy

Summerdale

AL

565

567

$33.0
$30.5

Cairns Basefield

Eglin Air Force Base Site 2 (SR Island)

NOLF Wolf

Navy

Summerdale

AL

422

422

NOLF Santa Rosa

Navy

Milton

FL

738

738

$26.2

OLF Bronson

Navy

Pensacola

FL

967

1,098

$23.3

NOLF Spencer

Navy

Pace

FL

640

640

$22.8

Toth Stagefield

Army

Dothan

AL

128

128

$17.8

Camp Shelby Assault Runway

AFG

Camp Shelby

MS

0

182

$17.3

Skelly Stagefield

Army

Kinston

AL

193

193

$14.7

10C Stagefield

Army

Fort Rucker

AL

180

180

$14.1

Stinson Stagefield

Army

New Brockton

AL

191

191

$14.1

Hunt Stagefield

Army

Ozark

AL

153

153

$13.8

AF

Port St. Joe

FL

831

831

$13.3

Goldberg Stagefield

Army

Ozark

AL

101

101

$13.1

Dothan Regional Airport

AFG

Dothan

AL

0

21

$10.7

10,189

14,956

$1,088.20

Cape San Blas Missile Tracking Annex D-3

Gulf
CoastReport
Aerospace
Corridor
2017-2018
– 5230, 2014)
Source: Department of Defense Base
Structure
Fiscal Year
2015 Baseline
(as of Sept.
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the lives of American citizens
are taking place at military
bases on the Gulf Coast,
where commands whose every
move carry great implications
are headquartered.
The Continental U.S. North
American Aerospace Defense CV-22
Command Region - First Air
Force (Air Forces Northern), based at Tyndall
Air Force Base, is one of five numbered Air
Forces assigned to Air Combat Command and
has the sole responsibility for ensuring the air
sovereignty and air defense of the continental
United States, U.S. Virgin Islands, as well as
Puerto Rico.
CONR has been the lead agency since Sept.
11, 2001, for Operation Noble Eagle, an ongoing mission to protect the continental United
States from further terrorist aggression from inside and outside U.S. borders.

As the Continental U.S. Region (CONR) for NORAD,
the bi-national North American Aerospace Defense Command, CONR provides air
defense in the form of airspace surveillance and airspace
control.
Hurlburt Field is home to
the U.S. Air Force Special Operations Command’s 1st Special Operations Wing and Air
Combat Command’s 505th Command and Control Wing. Special operations units are one of the
most frequently deployed personnel in the military in an age where conventional warfare has
yielded to low-intensity conflicts and asymmetric
warfare. In addition to the AC-130 gunship, Special Ops also use CV-22 Osprey tiltrotor aircraft.
- Tom McLaughlin

Aviation bases/activities
Fort Rucker
Camp Shelby

NAS Whiting Field

Duke Field

USCG Aviation Training Center

Eglin AFB

ANG Training Center
Keesler AFB

NAS Pensacola

Hurlburt Field

Stennis Space Center**

Tyndall AFB

NAS JRB New Orleans

** The Navy at SSC is not involved in aviation, but NASA and other organizations at SSC are.
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IV: R&D/innovation

‘Robotics and other combinations will make the
world pretty fantastic
compared with today.’
- Bill Gates, businessman
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Innovation abounds in region
A new research center for
the Mobile Aeroplex is the
latest innovation magnet for
a region with more than
some might think...

W

hen it comes to robotics, the
Florida Institute for Human and
Machine Cognition continues to
prove it’s one of the world’s premiere research centers in the field.
The latest innovation? The world’s first bipedal robot, known as the Planar Elliptical Runner, that IHMC unveiled in May.
The size of a small dog, the robot’s mechanical design created by the institute’s engineers
makes it stable and able to run up to 12 mph
without tipping over.
It’s another breakthrough for the Pensacola,
Fla., research center. Until now, two-legged robots needed gyroscopes and computer processors or sensors to keep from falling over.
“This gives us increasing confidence as we do
our simulations that the model is inherently correct,” said John C. Godowski, an IHMC re-

Planar Elliptical Runner

Chapter highlights
•
•
•
•
•

U.S. R&D is a $527 billion enterprise
deemed a path to sustainable prosperity
Eglin AFB, NASA’s Stennis Space Center
are major research sites for the region
An aviation research center is being
developed in Mobile
Robotics research center in Pensacola
has earned an international reputation
Advanced materials, marine science
research also big in the region

search associate. “We have advanced that model
so it is stable and doesn’t need the glass walls.”
IHMC senior research scientist Jerry Pratt
heads some of the best minds in robotic research, who developed the robot.
“All the intelligence is in the physical design
of the robot itself,” said Pratt, whose group is
working on a range of different robots. “We
believe that the lessons learned from this robot
can be applied to more practical running robots
to make them more efficient and natural looking. Running will be eventually useful for any
application that you want to do quickly and
where wheels can’t work well.”
This is not the first time - or even the second
time - IHMC has made a name for itself in robotics. In October 2016 in the first Cybathlon in
Zurich, Switzerland, IHMC used the Mina v2
exoskeleton it developed and placed second in
the global competition that included nine other
research teams. German-based ReWalk placed
first. IHMC, the only team from the United
States, worked with pilot athlete Mark Daniel,
who grew up in Pensacola. He was paralyzed in
a car accident in 2007.
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The Pensacola research center focuses on pioneering cutting-edge technologies that leverage
and extend human capabilities. Its research includes artificial intelligence, cognitive science,
humanoid robotics, exoskeletons, cybersecurity
and many more related areas.
IHMC is one of the more high-profile of the
research and applied technology operations
spread across the Gulf Coast Interstate 10 region. Government, university and businesses are
involved in research in a host of fields, including
aerospace-related fields that include engineering/
design, artificial intelligence, warhead technologies, guidance systems, rocket propulsion, unmanned vehicles, remote sensing and more.
And those pockets of innovation are important for the future of a region interested in
creating industry clusters. Indeed, the National
Science Foundation has said that investing in
science and engineering is an essential pathway
to prosperity.1
Research and development in science and engineering leads to the development of new products and new businesses, and the United States
remains the world’s leader. R&D spending is a
$527.5 billion enterprise in the United States,
according to the 2017 Global R&D Funding
Forecast.
Along the Gulf Coast I-10 corridor there are
multiple hot spots for federal, university, and
corporate research, development, test and
evaluation.
In Northwest Florida, aerospace R&D is heavily tilted to military innovation. The largest in
terms of expenditures is at Eglin Air Force Base,
with more than 300 scientists and engineers involved in aerial weapons development. To the
east of Eglin in Panama City, both Tyndall Air
Force Base and the Naval Surface Warfare Center have R&D programs. The warfare center,
involved primarily in maritime-related R&D,
employs 700 scientists and technicians.
In South Alabama the presence of Airbus is

Mark Daniel with Mina v2.

IHMC photo

causing the development of commercial aviation
R&D. University of South Alabama officials in
2014 went to Europe to talk to Airbus officials
about engaging the university in research, and
Airbus is already engaging higher education. In
addition, the Mobile Airport Authority is developing its Alabama Aviation Innovation and Research Center (A2IRc), not far from the Airbus
A320 assembly line. It has facilities for universities to collaborate on research with the aerospace industries.
In South Mississippi and Southeast Louisiana,
the aerospace R&D is space-related. NASA’s
John C. Stennis Space Center (SSC) tests and
evaluates propulsion systems for NASA and
commercial space companies. Of some 5,000
workers at SSC, about 30 percent are involved in
science and engineering fields.
Forty miles away in Louisiana, NASA’s Michoud Assembly Facility in New Orleans is
home to the National Center for Advanced

Photo page 54: “Running Man” placed 2nd in an international competition in 2013 in California.
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Manufacturing, which is doing cutting-edge
work on building large aerostructures. The
spacecraft welding machine at Michoud is the
world’s largest.
North of the I-10 corridor in Hattiesburg,
Miss., the University of Southern Mississippi has
a solid reputation for advanced materials research, much of it of interest to aerospace.
In addition, while the aerospace region covered in this report spans the area between New
Orleans and Panama City, it could be argued that
the Greater I-10 research corridor extends west
to Baton Rouge, home of Louisiana State University, and east to Tallahassee, home of Florida
State University and the National High Magnetic
Field Office. FSU operates the Florida Center
for Advanced Aero-Propulsion Systems in Tallahassee and the High-Performance Materials Institute, both important to aerospace.

Innovative muscle
•

•

•

•

Aerial weaponry

Aerial weapons development at Eglin is an
R&D staple of the Gulf Coast region. The dollars expended varies from year to year, but in
fiscal year 2013 the total for Eglin’s R&D expenditure was $601.1 million, on a par with some of
the most research-intensive universities in the
United States.
Eglin is home to the Air Force Research Laboratory/Munitions Directorate (AFRL/RW) and
the joint Air Force and Navy Armament Directorate. They’re responsible for the development
and management of a host of conventional aerial
weapons. AFRL/RW develops conventional airlaunched weapons to attack fixed, mobile/
relocatable, air and space targets. It conducts
basic research, exploratory development, advanced development and demonstrations for
weapons used against air, land and space targets.
It also participates in programs focused on
technology transfer, dual-use technology and
small business development.2
Areas of weapons development include air
dominance missiles, close controlled strike, hard
and deeply buried targets and long range strike.

•

•

•

Commercial space powerhouse SpaceX is
doing research and development at Stennis Space Center on a new generation of
engines that will one day lift rockets on
deep space missions.
Aerojet Rocketdyne at Stennis Space
Center is doing research and development of its AR1 rocket engine, designed
to replace Russian-built engines.
Engineers at Stennis Space Center, working with I2R, developed a unique highspeed camera that can capture never
before seen details of the extremely
bright exhaust plume from a rocket test.
In 2015 a team from the University of
South Alabama won the first Airbus Innovation Showdown, a national competition among college students to help Airbus create the “aircraft of the future.”
The team, which focused on aircraft systems, included members from Mobile,
Ocean Springs, Miss., Wetumpka Ala.,
and Pensacola, Fla. Another team from
USA won second place for cabin design.
Boeing has an arrangement with the University of Southern Mississippi where the
school serves as a technology incubator
for next generation composite systems.
Scientists and technicians at Eglin Air
Force Base create the mission data files
that put the lethality in the F-35. A similar lab for foreign partners has also
opened at the base.
Airbus and the University of Alabama
signed an agreement in May 2017 to enhance engineering education and research at UA. Airbus, which has 20 university partners worldwide, will help UA
buy equipment in the areas of additive
manufacturing (3D) and aerodynamic
velocity measurements.
- Staff report
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Air-to-Surface Standoff Missile, Small Diameter
Bomb, Advanced Medium Range Air-to-Air
Missile, Miniature Air Launched Decoy and a
host of other specialized programs.3
Just outside Eglin in Shalimar, the University
of Florida has several engineering activities that
work with the Air Force. The UF Research and
Engineering Education Facility (REEF) was created in 1969 to provide engineering research and
education in support of Eglin and the surrounding technology community. It offers advanced
degree programs and courses in mechanical,
aerospace, electrical, computer, industrial and
systems engineering.
In Fort Walton Beach, the Doolittle Institute
was established in 2012 to create an innovative
environment for bringing together the best
minds in industry, academia and government to
find ways to address science and technology
challenges for the Air Force. It has space and
meeting rooms designed to foster innovation
and collaboration.
U.S. Air Force photo
At Tyndall Air Force Base to the east of Eglin,
Advanced Guided Weapon Testbed Control Room at
the
forte is air dominance training of F-22 RapAFRL/RW at Eglin Air Force Base, Fla..
tor pilots, and the training of battle managers,
Weapons can be delivered day/night and in all
intelligence personnel and air traffic controllers.
weather. The lab also focuses on STEM educa- But it’s also involved in aerial weapons testing.
tion at area high schools and middle schools, and One of the 30 tenant groups is the 53rd Weaphas an active college internship program.
ons Evaluation Group, which manages offshore
Eglin’s AFRL operation has 13 outlying facili- weapons ranges in the Gulf of Mexico. Assets
ties, about 330,000 square feet stretching over
include target drones ranging from sub-scale to a
several hundred acres. Core competencies infleet of QF-16s.
clude munition system effects, fuze technologies,
damage mechanisms, energetic materials, muni- Space RDT&E
tions aerodynamics, guidance/navigation and
When commercial space company SpaceX in
control. It works closely with defense compathe fall of 2013 said it would use Stennis Space
nies, including international partners, who use
Center for R&D on its next generation Raptor
AFRL facilities at Eglin.
engine, it was a coup for the region. It added
The Armament Directorate is a joint Air
another commercial company to the list of comForce/Navy organization responsible for cradle- mercial ventures using SSC facilities to further
to-grave management of air dominance weapons their space ventures. And since the commercial
programs. It designs, develops, produces, fields, side of the equation is where growth is expected,
and sustains a family of air-to-ground and air-to- that was a big deal for SSC.
air munitions. These multibillion-dollar systems
SSC is where NASA has tested large rocket
include the Joint Direct Attack Munition, Joint engines for its space programs since the 1960s,
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and its continuing that mission today. It’s where
the RS-25 engines that will power NASA’s Space
Launch System (SLS) are being tested, as well as
where the J-2X engines, also targeted for eventual use in the SLS, were tested. SSC is the largest and most capable of NASA’s rocket engines
test sites, the last place in the country where fullscale engines or whole stages can be tested 24/7.
Also at SSC is the Rocket Propulsion Test
Program Office, NASA’s authority for rocket
propulsion assignments and management. The
mission of the program is to manage NASA’s
four rocket propulsion test asset sites, activities
and resources, to advance test technologies and
reduce propulsion test costs.
SSC facilities include the A, B, and E test complexes for propulsion testing that ranges from
components to stages. The new A-3 test stand,
originally built for the canceled Constellation
program, is able to simulate altitudes of up to
100,000 feet and officials expect it will eventually
be used, perhaps by commercial ventures.
Because of overcapacity, NASA has been making an effort to find companies that might want
to use four underutilized test facilities at Stennis,
including the never-used $350 million A-3. The
request could lead to additional space companies
coming to the region.
In east New Orleans is Michoud Assembly
Facility, where large aerostructures have been
built for NASA since the 1960s. For NASA’s
SLS program Michoud is where the core stage of
the rocket is being built, as well as the Orion
crew capsule that will carry astronauts further
into space than ever before.
One of the significant capabilities at Michoud
is the world’s largest spacecraft welding tool at
Michoud’s Vertical Assembly Center. The 170foot tall, 78-foot wide structure is being used to
build the more than 200-foot-tall core stage of
NASA’s SLS. That stage will store cryogenic liquid hydrogen and liquid oxygen that will feed the
SLS’s four RS-25 engines. The welding tool joins
domes, rings and barrels to complete the core
stage. It also will be used to perform evaluations

on the completed welds.
Like SSC, Michoud offers commercial companies the advantage of employing underutilized
NASA facilities. Both have excess capacity and
with space flight costs so high, that could provide a savings hard to pass up, especially in a research intensive field like space flight.
Geospatial operations

The Gulf Coast region has substantial activities
in remote sensing and geospatial applications,
the tools that provide the eyes and ears of aircraft, notably for the vehicles in the growing
field of unmanned aerial systems.
SSC is the former home to the Applied Science and Technology Project Office, which uses
NASA’s Earth science assets to focus on the
health of the Gulf of Mexico and coastal areas.
That work over the years attracted scores of
remote sensing companies, most in the business
of finding new applications. It created the Gulf
of Mexico Initiative in 2007 to enhance the region’s ability to recover from the hurricanes of
2005 and to address coastal management events.

NVision Solution photo

A touch screen that allows multiple users is one of the
applications for geospatial technologies developed by
NVision Solutions of Stennis Space Center, Miss.
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Also at SSC is the Center of Higher Learning,
a consortium that focuses on remote sensing and
geographic information systems, high performance computing and visualization and scientific
computing. Members of CHL are the University
of Southern Mississippi, Mississippi State University, University of New Orleans and Pearl
River Community College.
CHL conducts research and provides technical
training and higher educational opportunities for
SSC workers. It has a GIS and Remote Sensing
Laboratory, High Performance Visualization
Center and High Performance Computing and
Algorithms Laboratory.
Mississippi State University Engineering Research Center—GeoResources Institute includes
the Remote Sensing Technologies Center, Mississippi’s Water Resources Research Institute,
the Computational Geospatial Technologies
Center and the Visualization, Analysis and Imaging laboratory. It works with government, commercial, and public interests to research, develop, and validate computational geospatial information products. It also helps apply those
products to terrestrial, hydrologic, oceanic, and
atmospheric processes.
The geospatial work at Stennis Space Center
prompted the federal government to establish
the Joint Airborne Lidar Bathymetry Technical
Center of Expertise at Stennis International Airport in Kiln, Miss., near the edge of the Stennis
Space Center buffer zone. The Army Corps of
Engineers, Naval Oceanographic Office and National Oceanic and Atmospheric Administration
are members. JALBTCX surveys using airborne
lidar bathymetry technologies. It performs operations and R&D to support the U.S. coastal
mapping and charting requirements of the Army
Corps of Engineers, Naval Meteorology and
Oceanography Command and the NOAA. Staff
includes engineers, scientists, hydrographers and
technicians from the USACE Mobile District
and ERDC in Vicksburg, Miss, NAVOCEANO
and NOAA National Geodetic Survey.

JALBTCX works with multiple federal agencies as well as the University of Southern Mississippi, Ohio State University, University of Florida, University of New Hampshire and Duke
University. Equipment includes Compact Hydrographic Airborne Rapid Total Survey
(CHARTS) system.
Advanced materials/manufacturing

One of the best-known research activities in
the Gulf Coast region is the advanced materials
research of the University of Southern Mississippi in Hattiesburg. It’s home to the Institute of
Surface Coatings, Mississippi Polymer Institute,
Polymer Science Research Center, and Response
-Driven Polymeric Films Center.
In New Orleans, the National Center for Advanced Manufacturing, currently operated by the
University of New Orleans, is located in NASA’s
Michoud Assembly Facility. NCAM was initiated
in 1999 through a memorandum of understandingvwith Louisiana, UNO, the UNO Research
and Technology Foundation and NASA’s
George C. Marshall Space Flight Center in
Huntsville, Ala.
NCAM promotes the use of advanced manufacturing technologies and research for industrial
applications. The mission of NCAM is to assure
world-class manufacturing capabilities enabling
space transportation systems; create federal,
state, university and industry manufacturing
partnerships; effect a cultural change in manufacturing to an intelligent-collaborative environment; enhance educational development for
manufacturing; and strengthen U.S. competitiveness in aerospace commercial markets.
NCAM’s current research technologies encompass advanced composite manufacturing,
intelligent manufacturing, composite microcracking/permeability, damage tolerance and
field repair, compatibility with cryogenics and
non-destructive evaluation.
Facilities and equipment include a friction stir
welding machine, Advanced Fiber Placement
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Machine #1, Advanced Fiber Placement Machine #2, Non-Destructive Evaluation System,
Gantry Machining Center, and Autoclave.
Also Michoud houses the National Biodynamics Laboratory, operated by the University of
New Orleans. It conducts biodynamics and human factors research to enhance performance
and prevent injury to human beings when they
are exposed to external forces, motions, and accelerations such as those encountered in aircraft,
ships, automobiles, offshore oil structures and
other moving platforms imposing stress.
The research makes use of such devices as acceleration sleds, a ship-motion simulator, vibration equipment and desensitization devices.
Robotics

One of the most exciting fields with huge implications for the aerospace industry is robotics
and the related fields of artificial intelligence and
human and machine interface. It seems that not
a day goes by without something new.
“Sometimes I think what’s most fun about
working in robotics is that we are practically inventing the field every day,” said IHMC’s Pratt.
Pratt should know. He holds four patents
on robotic inventions and was recently named to
Tampa’s Florida Inventors Hall of Fame.
IHMC got a lot of publicity in late 2013 when
its “Running Man” humanoid robot placed 2nd
in a global robotics competition, beating 21
other international teams from some of the biggest names in research.
The competition was sponsored by the Defense Advance Research Projects Agency, which
challenged competitors to come up with a robot
that could be used for disaster assistance. It had
to be able to drive a vehicle, walk over debris,
open a valve and perform other functions.
It’s all part of the slow but steady move towards an increasingly more robotic world filled
with machines that can not only work in factories, but can fly, traverse multiple land terraines
and find their way over the vast stretches of the
world’s oceans.

GCRL illustration

For unmanned aerial vehicles, their use by the
military has received the most publicity. They
have been used successfully against terrorists,
not only as surveillance aircraft but as attack aircraft, accounting for multiple kills.
In April 2015, a Northrop Grumman X-37B
drone was successfully refuel with an aerial
tanker. It was just the latest for an aircraft that in
May 2013 successful catapulted from the Nimitz
-class carrier USS George H.W. Bush and two
months later made an autonomous arrested
landing using its tailhook.
Considering that naval aviators are called the
best in the world because they can land on a
moving carrier says a lot about the level of capability being built into robot aircraft. That a man-
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made machine with the right software can master something that takes years for a human to
accomplish makes it clear we’re fully engaged in
the age of the robot.
These capable machines are known by a variety of names: unmanned aerial systems (UAS),
unmanned aerial vehicles (UAV), drones and
remotely piloted aircraft. They are part of the
broad field of robotics, itself a big industry that’s
seen robots enter everyday life, first in factories,
now in homes.
There are robots anchored in place and those
that are mobile. They can travel on land, on or
under the sea and into the deepest reaches of
space. Robots are responsible for sending us images from places humans can’t go, whether on a
distant planet like Juno or the ocean floor.
In the Gulf Coast region, Northrop Grumman
builds portions of Global Hawk and Fire Scout
drones in Moss Point, Miss.
Near Hattiesburg, Miss., Camp Shelby is home
of the Army National Guard’s $48 million regional UAV flight center, which opened in 2012.
Guard, Reserve and active duty personnel use
the military air space to fly Puma, Raven and
Shadow UAVs.
Near Eglin Air Force Base, work is continuing
to eventually build a 45,000 square-foot research
center for unmanned systems. Called the
Autonomous Vehicle Center, the hope is to built
it at the University of Florida’s Research and
Engineering Education Facility in Shalimar.
Hurlburt Field is home of an Air Force Reserve Command MQ-1 Remote Split Operation
squadron. The primary mission of an MQ-1
RSO squadron is to support the MQ-1 Predator
aircraft operations for close air support, air interdiction and ISR.
At Stennis Space Center, Miss., special forces
use a variety of unmanned aerial vehicles in
training in the heavily wooded areas around the
Pearl and Mikes River.
The Gulf Coast region is also involved in the
development and operation of robotic underwater vehicles.

In Panama City, Fla., the Navy operates its
Naval Surface Warfare Center, which houses
more than 700 scientists and engineers. It does
RDT&E in multiple areas, including underwater
unmanned systems.
The Naval Oceanographic Office, which supplies ocean and atmospheric information to
troops worldwide from Stennis Space Center, is
also heavily involved in underwater robots. It
has underwater system “pilots” at Stennis have
logged tens of thousands of hours exploring the
sea to support a variety of missions. They’ve
gained experience in at least two dozen underwater vehicle systems.
The Naval Oceanographic Office also employs
unmanned mini-submarines, acquiring its first in
2002. About half the size of a torpedo, the propeller-less craft can cover about 900 miles over
30 days. More advanced systems will be able to
circumnavigate the globe autonomously.
The Gulf Coast is also home to the University
of Southern Mississippi’s Undersea Vehicles
Technology Center, part of the National Institute for Undersea Science and Technology. The
institute located at Stennis was created in 2002
by Southern Mississippi, the University of Mississippi and NOAA in an effort to develop new
technologies for undersea research.
What might come next is anybody’s guess, but
it promises to make the world quite different.
The development of robotics, and the accompanying field of artificial intelligence, makes the
possibilities endless. But the next time you want
to swat a pesky insect swarming around you,
take a close look. It could be a robot.
- Duwayne Escobedo
1

“Empowering the Nation Through Discovery and Innovation.” Page 2.

National Science Foundation. April 2011.
2

Air Force Fact Sheet. Air Force Research Laboratory/Munitions Direc-

torate. 96th Air Base Wing. January 2007.
3

Air Force Fact Sheet. Armament Directorate. Team Eglin. September

2010.
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Footprint of R&D centers growing

T

he next chapter in Brookley’s role as an
aerospace industry hub is an academic
research center in vintage 1940’s former
Air Force buildings repurposed for research.
The new 80,000 square-foot research center is
a result of the ripple effect from the Airbus decision in 2012 to build A320 jetliners in Mobile.
The Alabama Aviation Innovation and Research Center, called A2IRc and pronounced
“air,” is where the best and brightest from a variety of disciplines in academia and industry will
collaborate on research projects with implications for the aerospace industry.
Building 14 and its brick façade once looked
more like something you might find in a war
zone. Abandoned in the pre-BRAC days, it
had seen better days. The old building is on
Broad Street, north of the site of the Airbus
A320 final assembly line.
The phase one renovation involved a complete
makeover of the three joined buildings to create
space for six universities and related space for
offices and labs, collaboration rooms and, at
some point in the future, there are plans for a
business incubator. Behind the 80,000-squarefoot project is another 260,000-square-feet of
connected former warehouse space.

‘The only thing that matters is innovation.’
- Peter Drucker, 1909-2005
The Mobile Airport Authority learned lessons
from other areas that were successful in creating
industrial clusters. They brought the research
and innovation capacity to bear at the site of the
project or the heart of the cluster.
In Greenville, S.C., is the Clemson University
International Center for Automotive Research,
which occupies five buildings on a 250-acre
campus and represents a $250 million investment. CU-ICAR, launched in 2003, is an advanced technology research campus where academia, industry and government organizations
collaborate on automotive research. A key participating industry is BMW.
Near Richmond, Va., is the 62,000 square-foot
Commonwealth Center for Advanced Manufacturing. The collaborative research facility is designed to accelerate the transfer of lab innovations to manufacturing production lines. It has
computational and engineering research labs,
high bay production space, tooling for research
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in surface engineering and much more. Its 28
members include the University of Virginia, Virginia Tech, Virginia State University, Old Dominion University, and Virginia Commonwealth
University, Airbus, Rolls-Royce and NASA’s
Langley Research Center.
One of the reasons for success of the model
is that the companies like having the ability to
access intellectual capital. The Alabama Aviation
Innovation and Research Center plans to bring
together several Alabama colleges and universities, including the University of Alabama, Auburn, the University of South Alabama, Bishop
State Community College, Tuskegee University
and Troy University. A wing known as the
Atrium will host the academic programs doing
cutting-edge research on the most compelling
problems in aerospace today.
The aerospace industry will have the opportunity, not only to access the research at A2IRc,
but to tap the best and brightest young minds that can help
them solve problems.
Bishop State was the first
partner and plans to
use its 2,000 square-foot operation for its Computer-Aided
Design (CAD) program. It’s
partnered with Dassault Systems of France to offer
Computer-Aided ThreeDimensional Interactive
Application (CATIA), the standard software for aerospace

engineers created by Dassault, which is a research partner at CU-ICAR, as well.
Part of the cluster strategy is to help make participating companies more globally competitive,
whether that means creating new materials, better engines or packing materials. That’s why
A2IRc will take a multidisciplinary approach. If a
university wants to participate because they view
ergonomic design in manufacturing as an opportunity for them to contribute, that’s the goal.
Meanwhile, over in Northwest Florida, a longtime wish is still alive but hasn’t yet taken off, so
to speak.
Okaloosa County, at least since 2013, has
talked about creating a $4.5 million indoor unmanned systems R&D center in Shalimar.
The county’s Economic Development Council, in partnership with the University of Florida’s Shalimar-based Research and Engineering
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University of Florida illustration

Artist’s drawing of 45,000 square-foot unmanned systems R&D center

Education Facility (REEF), has studied the feasibility of creating the 45,000-square-foot complex
to aid in the development of aerial, land, surface
and underwater unmanned systems.
Plans for the center were launched as forward
thinkers began to understand that technology
would allow for smaller drones to be utilized in a
myriad of ways, both by the military and in the
private sector.
The lab would offer space for the military,
contractors, along with students and commercial
operations.
University of Florida illustration

REEF is strategically located at the door of
Eglin Air Force Base, where military RDT&E is
conducted over both land and water ranges. Although REEF already plays a role working with
the Air Force, it would get a boost from a dedicated unmanned systems test center.
“The opportunity to have something no one
else has is certainly intriguing to me as an economic developer,” Nathan Sparks, executive director of the Economid Council of Okaloosa
County, said in 2013.
Studies have shown that unmanned systems
will have a huge economic impact on the economy. They are or can be used by law enforcement, fire fighters, disaster management, telecommunications, transportation and gas and oil
exploration.
A past study by an international group ranked
Florida as one of the top states for its potential
to make money and create jobs in the field of
unmanned systems.
Asked in late May if the indoor center is still a
possibility, Sparks wrote that it is very much still
alive.

The unmanned systems center would be at the REEF outside Eglin.
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Mining the research gold

T

he research done in this region is something of a goldmine: the riches are there,
but still have to be tapped.
Stennis Space Center, Miss., and Eglin Air
Force Base, Fla., are two of the region’s federal
hotbeds for innovation. But there are more, including universities/colleges.
Technology transfer is a mechanism that
changes research from a purely academic pursuit
into something with a direct impact on the economy. It’s the sharing of knowledge, expertise,
facilities, equipment and other resources for the
purpose of creating products or services for use
in the commercial sector.
It benefits the researcher and the institution
because it can lead to royalties, in-kind services,
cost-sharing and spin-on technologies. It benefits the commercial partner by offering the possibility of developing a product or service to sell
to the public and private sector.
In its current form it’s a somewhat recent phenomenon. While some universities have been
moving research into the private sector as far
back as the 1920s, it was not widespread. That’s
because the government, rather than the inventing university or contractor, held title to inventions created through government-funded research. Companies were not inclined to spend
money to develop products based on federally
owned patents because they were non-exclusive.
The origin of the government’s active involvement in technology transfer can be traced to the
National Aeronautics and Space Act of 1958. A
key detail was to authorize the administrator to
waive “all or any part of the rights to inventions
made in the performance of work under a
NASA contract.”1
There were other federal agencies involved in
contracting for research. By 1980, the government had title to 28,000 patents, but fewer than
5 percent – some accounts put it at 4 percent –
were licensed to industry for development of

‘Creativity is thinking up new things.
Innovation is doing new things.’
- Theodore Levitt, 1925-2006
commercial products.
Washington recognized the public would be
better served if universities and contractors
could elect to be the patent-holder and participate in the commercialization of their invention.
Congress passed the Patent and Trademark Law
Amendments Act, more commonly known as
the Bayh-Dole Act.
It allowed universities and commercial companies to profit from the technology they developed from federal dollars, and encouraged more
university-industry cooperation. Some observers
credit that single piece of legislation for reversing the technological malaise of the late 70s and
turning the United States into the world leader in
innovations.
Other laws followed Bayh-Dole. The Stevenson-Wydler Technology Innovation Act of 1980
established technology transfer as a government
mission. The Federal Technology Transfer Act
of 1986 allowed laboratories to enter into Cooperative Research and Development Agreements
(CRADAs) and negotiate licensing agreements,
provided for royalty sharing and the exchange of
personnel, services and equipment. The American Technology Preeminence Act of 1991 authorized partnership intermediaries and authorized Education Partnership Agreements (EPAs).
Then came the Technology Transfer and Improvement Act of 1995, providing CRADA
partner an option for an exclusive license.
The Economist in 2002 called Bayh-Dole
“perhaps the most inspired piece of legislation to
be enacted in America over the past halfcentury. … More than anything, this single pol-
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icy measure helped to reverse America’s precipitous slide into industrial irrelevance.”2
Since those laws passed, innovation has
boomed to an extent that’s remarkable by any
standard. Between 1980 and early in this century,
American universities witnessed a 10-fold increase in the patents they generate, spun off
more than 2,200 firms, created 260,000 jobs and
contribute $40 billion annually to the American
economy.3 The number of technology transfer
offices at universities has grown rapidly. One
indication is the membership of the Association
of University Technology Managers. It went
from 113 in 1979 to 3,200 today from 300 universities, research institutions and teaching hospitals around the country.4
Federal agencies that have research operations
in this region but no technology transfer office
still have as their mission the transfer of technology to the private sector. For those research facilities, there is within each federal agency an
office that handles technology transfer. In addition, there are national umbrella organizations
that try to facilitate the process.
The Federal Laboratory Consortium for Technology Transfer is a nationwide network of federal labs that was organized in 1974 and formally
chartered by the Federal Technology Transfer
Act of 1986 to promote and strengthen technology transfer nationwide. Today it has a network
of more than 300 federal labs, agencies and research centers.
FLC develops and tests transfer methods,
seeks to overcome barriers to the tech transfer
process and provides training. It includes a laboratory locator network. The FLC’s Southeast
Region includes Alabama, Florida, Georgia,
Kentucky, Louisiana, Mississippi, North Carolina, South Carolina and Tennessee, and has
about 60 member R&D labs representing a variety of agencies, including the departments of
Defense, Energy, EPA, HHS and NASA.5
In the Central Gulf Coast there are at least a
dozen offices that focus on getting innovations
from the federal and university labs to the pri-

Tech transfer glossary
• Commercial Test Agreement (CTA): Allows

non-federal use of federal test facilities.
• Cooperative Agreement (CA): Allows cost

•

•

•

•

•

sharing between a federal laboratory and
non-federal partner.
Cooperative Research and Development
Agreement (CRADA): Links a federal laboratory to a non-federal partner.
Dual-use technology program: The sharing
of costs, risks and successes between the
government ad a commercial partner. The
federal agency contributes facilities and
knowledge, engineering resources and
funding. The commercial partner contributes facilities, manufacturing and marketing
capabilities and, potentially, cash.
Education Partnership Agreement (EPA):
Links links academic institutions with federal laboratories.
Partnership Intermediary (PI): An agency of
state/local government that assists small
businesses firms in utilizing federal laboratory technology.
Patent License Agreement (PLA): A tool to
license the use of federally owned intellectual property.

vate sector, though other offices also have tech
transfer as part of their function.
One tech transfer offices is operated by
NASA. The Stennis Advanced Technology and
Technology Transfer Branch’s mission is to ease
the transition of technologies from Stennis to
the private sector. It recently updated its portal.
Technology transfer is such a big part of
NASA’s mission that it annually publishes the
magazine Spinoff, which details some of the interesting products and services developed as a result of NASA working with others. NASA employees report more than 1,600 new inventions
each year.
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Eight of the offices are operated by universities or university foundations. The University of
West Florida, University of South Alabama, University of New Orleans and Tulane University
are among those with tech transfer offices.
Another organization, the Mississippi Enterprise for Technology at Stennis Space Center, is
a private non-profit and focuses on utilizing the
research from several federal agencies at Stennis
Space Center.
For tech-focused small businesses, there are
ample opportunities to develop technologies and
partner with federal agencies through Small
Business Innovation Research (SBIR) and Small
Business Technology Transfer (STTR) programs. Both MSET and the Doolittle Institute
regularly hold SBIR/STTR meetings to bring
federal agencies and businesses large and small
to the table to find ways to work together.
For a businesses, using tech transfer to partner
with an agency like the Department of Defense
is smart. It’s a way to obtain funding to help develop a product or service without having to
seek venture capital and give up equity.

cubation Association, in 2005 North American
incubation programs assisted more than 27,000
companies that provided employment for more
than 100,000 workers and generated annual
revenues of $17 billion.
Previous studies by the NBIA showed that 87
percent of all firms that graduated from their
incubators were still in business.
NBIA had reported that for every 50 jobs created by an incubator client, they generated another 25 jobs in the community.
The most recent figures available show that in
2012 there were some 1,250 business incubators
in the United States., up from 12 in 1980, according to the NBIA.
For every $1 of estimated annual public operating subsidy provided the incubator, clients and
graduates of NBIA member incubators generate
about $45 in local tax revenue alone, according
to past figures from NBIA. It also found 84 percent of incubator graduates stay in their communities and continue to provide a return to their
investors.
Experiments like virtual business incubators
are bringing the resources of entrepreneurships
hubs like Silicon Valley to remote locations all
Incubators
over the world. Today incubators can also be
New businesses can fail early in their life, in
found in developing economies.
part because of the high cost of starting up, in
The Central Gulf Coast has a dozen business
part because having a great idea doesn’t bring
incubators, come combined with tech transfer
with it a great business sense.
Incubators offer shared office services, access offices. There are mixed use incubators, those
that specialize in technology, and those that foto equipment, flexible leases and expandable
space. They provide management assistance, ac- cus on minorities and women.
cess to financing and exposure to business and
- David Tortorano
technical support services. The goal is to graduate businesses in two to three years that will go
out on their own and be successful, create jobs, 1 Andrew Reamer, Larry Icerman, Jan Youtie. Technology Transfer and
commercialize new technologies and strengthen Commercialization: Their Role in Economic Development, p.143. August 2003.
2 The Economist, Innovation’s golden goose, Dec. 14, 2002, Technology
local and national economies.
Incubator types include retail, arts-and-crafts, Quarterly, U.S. edition.
3
as well as those that serve a variety of manufac- 4 The Economist.
Association of University Technology Managers. (autm.net).
turing or service clients. According to the Inter- 5 Federal Laboratory Consortium for Technology Transfer.
national Business Innovation Association, there (federallabs.org).
are about 7,000 incubators worldwide.
In a 2006 report by the National Business InGulf Coast Aerospace Corridor 2017-2018 – 68
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‘An investment in knowledge pays
the best interest.’
- Benjamin Franklin, 1706
1706--1790
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Filling the aerospace pipeline
Better education has long
been urged for the region,
and growth of the high-tech
aviation industry is getting
a response

F

rom Pensacola to Miami, industry,
education and government officials are
putting their minds together like never
before to tackle one of the biggest and
most complex problems facing the state — the
next generation of aerospace workers.
At the National Space Club Florida Committee
meeting in Cape Canaveral in May, Space Florida
CEO Frank DiBello reiterated the call for a
highly-skilled, highly-trained workforce across
the state to support an influx of aerospacerelated companies.
“I would even go so far as to say that this is
the area I am most worried about for our aerospace future,” DiBello said. “If we are not responsive to these concerns, this will become
Florida’s aerospace Achilles heel.”
Scott Henderson, orbital launch site director
for Blue Origin, admitted at the Florida Institute
of Technology meeting that the company will
rely on much of the aerospace talent it needs for
its manufacturing jobs from outside the state of
Florida.
The Seattle-based Blue Origin plans to add
300 employees to the 45 it now employs, after
the completion of a more than 630,000-squarefoot manufacturing facility at Kennedy Space
Center’s Exploration Park, where it will make
orbital New Glenn rockets.

Chapter highlights
• Experts from companies, academia,
•
•
•
•

government working to close skills gap
Northwest Florida responding to call for
more tech-focused education
Mississippi turns to NASA for its expertise
on STEM-focused programs for students
Airbus leads to huge increase in students
focusing on aviation pipeline
Job-training programs work closely with
area businesses to meet needs

“As much as I’d like to say this was a hub for
manufacturing, it isn’t yet,” Henderson said.
The shortage is not just a Florida issue. That
clarion call was heard loud and clear in 2011 during the first Aerospace Alliance Summit in Destin, Fla. During the meeting of the four-state
group, aerospace representatives called workforce training the key to the growth of the region’s aviation footprint.
Across the region educators are responding.
In Florida, Pensacola State College plans to
build a $26 million STEM Center and quickly
ramp up its aerospace and aviation-related
courses, certifications and degree programs.
In Alabama, Enterprise State Community College has prepared airframe and powerplant mechanics at the Alabama Aviation Training Center
since 1976, and recently developed a composites
program.
In Mississippi, the education system turned to
NASA employees at the John C. Stennis Space
Center to fashion a curriculum to prepare stu-

Photo page 69: Alabama Aviation Training Center is just one of the aerospace training offerings in the region.
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dents to meet the expansion in future aviation
jobs. More recently, a study done for the Hancock County Port and Harbor Commission
urged development of something called the Mississippi Aerospace Academy, to serve Hancock
County and, indeed, the rest of the state.
An admittedly huge skills gap exists, but workforce specialists are determined to turn the Gulf
Coast I-10 Corridor into a world-class aerospace,
space and aviation area. Here’s a look at what
steps are being taken.
Tackling the problem

Daniel Busse, dean of workforce development
and vocational support at Pensacola State College, can get pretty animated when talking about
the school’s plans to provide the Northwest
Florida region’s next generation of aerospace
and aviation workers.
Busse begins talking about working with the
Florida Legislature to fund an innovative, hightech $26 million STEM Center at the main campus in Pensacola, which would drive home important lessons in science, technology, engineering and math. The center would boast labs located at the neighboring Pensacola International
Airport Commerce Park.
For the past five years, it’s what he and other
local business leaders have focused on.
“This is not a short-term endeavor, this is a
long-term commitment,” Busse said. “Aerospace
companies and suppliers are not coming here
immediately. What they need to see first is an
advantage to them to come to this community.
When they do come, we will have everything for
them to be profitable and successful. Students
will be able to walk through our doors and expect to have a really bright future when they
walk out.”
Pensacola plans kicked into high gear with the
announcement in 2012 that Airbus was building
a passenger jet assembly line in Mobile, Ala., 60
miles to the west. Then in 2015, Pensacola followed with a major announcement of its own.
VT Mobile Aerospace Engineering (VT MAE)

GCAC photo

Pensacola State College is playing a role in training
the aerospace workforce.

committed to establishing a maintenance, repair
and overhaul facility, creating from 300 to 400
high-paying aerospace jobs.
During the groundbreaking in October 2016,
University of West Florida’s then-president, Judy
Bense, said UWF developed programs in engineering, including software, computer, electrical
and mechanical engineering, to address the educational needs of aerospace and others.
Construction on the $46 million hangar complex began in late 2016 on 19 acres on its airport
property. The hangar will be able to accommodate two wide-body aircraft and is expected to
be operational later this year. The company already supports 1,300 workers in its 10-hangar
Mobile operation that began in 1991.
When an aerospace company that’s had an operation in this region for 25 years decided it
needed to expand, it could have picked any location. But focused on this region, an affirmation
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of the value of doing business here and trust that
the region can deliver the needed skilled worker.
Pensacola State College (PSC) workforce education these days emphasizes science, technology, engineering and mathematics (STEM). It
offers courses, certifications and degrees, including programs PSC can ramp up quickly, such as
manufacturing certification, A&P (airframe and
powerplant) certification, and an airframe coatings and corrosion control certification. Longterm plans call for the development of an Avionics Technology program, a professional pilot
program, and associate’s and bachelor’s degrees
associated with aviation, such as aerospace management and cyber security.
Pensacola community leaders such as Scott
Luth, chief executive officer of the FloridaWest
Economic Development Alliance, are working
to ensure a strong, sustainable education and
training pipeline exists.
“We have a lot of workforce development and
testing to do to find out what the needs are and
what the gaps are, so we can continue to bring
these high-skill jobs to our area,” Luth said. “All
the colleges, school districts and training centers
have stepped up to make sure we have folks that
will have the training necessary for jobs that are
going to be created.”
VT MAE is working with PSC and George
Stone Technical Center to create training programs for the aircraft mechanics and inspectors
it forecasts will be needed at the Pensacola facility. It’s doing much of the same work it did with
the Alabama Aviation Center of Mobile in creating a 24-month aircraft maintenance certification.
Bill Hafner, VT MAE’s chief operating officer,
said during a recruitment fair at PSC that the
local labor pool was better than advertised. It
was not a ringing endorsement, but Hafner did
call it a success overall for his company that specializes in maintenance of commercial aircraft.
Hafner said the event did a good job of attracting skilled aircraft mechanics and others with
little experience but a desire to learn.

George Stone Technical Center in Pensacola
implemented an aircraft maintenance and repair
certification program, while Washington High
School kicked off its own aviation technology
academy this past year.
“If an industry needs a workforce, we will
work with them and get engaged,” said Malcolm
Thomas, Escambia County school system superintendent.
Northwest Florida is no stranger to aviation. It
has six aviation-focused bases, including Naval
Air Station Pensacola, where pilots have been
trained for more than 100 years, along with aviation technical training. A main driver of Northwest Florida’s economy, the aerospace and defense sector accounts for a total of some 70,000
enlisted personnel, private sector and nonmilitary government employees at the region’s
eight military installations.
Business leaders are well aware that aviationrelated education and workforce training are crucial. Good K-12 schools, private schools, topnotch colleges and universities and workforce
training programs that address local needs are
paramount. And in today’s technological age, a
key requirement for good education is a strong
focus on STEM.
It’s what education centers and businesses are
doing all across the Gulf Coast aerospace corridor from Louisiana, Mississippi, Alabama and
Florida. The states tied together by Interstate 10
boast world-class research institutions and university programs, and the I-10 region itself has
vocational training centers, public and private
schools, museums and education centers dedicated to improving the knowledge of STEM
from elementary-aged to college-aged youth.
Shannon Ogletree, director of the Santa Rosa
County Economic Development Office in Milton, said the No. 1 “want” by the businesses he
recruits is a well-trained labor force and topnotch educational opportunities.
He said it wasn’t all that long ago that the
number one concern of businesses was location
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Nations STEM problem
U.S. students continue to generate lackluster results in science and math, according to
the 2015 Organization for Economic Cooperation and Development ranking of students’ academic achievements.
Of 71 countries, the United States was
ranked 38 in math and 24 in science. Among
the 35 members of OECD, the U.S. ranked
30th in math and 19th in science.
But that likely won’t surprise many. In a
2015 Pew Research Center report, only 29
percent of Americans rated their country’s K12 education in STEM as above average or
the best in the world.
Scientists were even more critical. Members of the American Association for the Advancement of Science found that just 16 percent called U.S. K-12 STEM education the
best or above average, 46 percent said it was
below average.
- Staff report

or incentives, while the labor force was down
around 10 or 15, he said. But that’s no longer
the case.
“It’s moved up to No. 1. Once all the incentives are gone, it’s the people who make the difference for your company,” he said.
Gulf Coast institutions have bought into the
troubling national statistics that show that if
measures are not taken to enhance America’s
math and science education, the country’s, not
to mention the region’s, ability to compete
would continue to diminish at an alarming pace.
David Trent, site manager of the Airbus Engineering Center in Mobile, Ala., has praised the
Gulf Coast region’s cost of doing business and
business-friendly attitude, but said the best ways
to help ensure the region’s future role in aerospace was to prepare the workforce.
With demand for new commercial aircraft rising, Trent said as far back as the 2011 Aerospace

Alliance Summit in Florida that it’s important to
reach children as early as the 5th grade about the
value of a STEM education and the financial
rewards.
“The question is always, where’s the workforce
coming from, and I can’t stress enough this idea
that you’ve got to have world-class public education in this region and a real strong concentration on STEM,” he said.
J.R. McDonald, vice president of Lockheed
Martin’s Northwest Florida operations, has said
his company invests both time and money into
supporting science, technology, engineering and
math programs down to the middle school level
to encourage students to enter aerospace fields.
Still, Dwight D. Howard, J&P Khamken Industries’ chief operating officer, worries what the
region’s future workforce will look like. His
company makes the Maintenance Stands that
enclose the entire F-35 aircraft and has several
other large military and tech company contracts.
The company’s main manufacturing plant is in
Montgomery, Ala., and for years he said he has
wanted to open a second operation in Crestview,
Fla., to help support Eglin Air Force Base.
However, Howard said it’s difficult to find the
skilled technical pool to fill his job openings.
“We don’t have a pipeline in technology training in the area,” Howard said. “Those people
who are not going to college can have a highwage, high-skill job. Our manufacturing company pays good money and we need them. We
need them bad.”
Steven Harrell said in the near future the J&P
Khamken Industries of the world should expect
to have highly trained workers ready in Northwest Florida. Harrell is a workforce specialist for
the Escambia County School District.
“Can we guarantee that they will have the
workforce they want by tomorrow?” Harrell
asked. “Maybe not. But in two to three years, we
should be able to meet their needs with qualified
applicants.”
The concerns are being heard across the Gulf
Coast region.
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Florida has gained national acclaim with the
CHOICE Career Academy developed in Fort
Walton Beach, Fla. Its curriculum allows students to engage in hands-on, real-world projects
in science and math. The rigorous course work
and training provides students the chance to simultaneously achieve high school credit, college
credit and industry-recognized certification.
Local aerospace and defense organizations,
including Boeing, Northrop Grumman and Eglin Air Force Base, also chipped in millions of
dollars to create a teacher training center and
various state-of-the-art labs for students and
teachers in the region.
In addition, the University of West Florida
offers engineering, electronics and computer
degrees that all support the aerospace industry.
All of the state colleges in Northwest Florida
offer the first two years of an aerospace engineering degree that can be completed at several
major Florida state universities.
Former Florida Senate President Don Gaetz,
R-Niceville, points to research that shows during
the next 10 years that 60 percent of new jobs in
Florida will require STEM skills. However, only
17 percent of degrees granted by Florida universities are in STEM fields.
“We need to tell the truth to families and to
students and provide them with opportunities to
get more degrees relevant to our economy,”
Gaetz said. “Now if they choose to get a degree
in political science or psychology or poetry that’s
fine, but we ought to tell them the truth about
their chances of getting a job.”

next generation of rocket engines for deep space
missions.
The rocket scientists more than 10 years ago
began the development of a statewide Science,
Technology, Engineering and Mathematics curriculum that allows Mississippi students to explore their career options.
David Fava said thanks to SSC, Mississippi
Gulf Coast students receive an advantage when
it comes to training for aerospace fields. He’s the
Gulfport High School Career and Technical
Education director. The high school, a leader in
STEM education, became the first in the state in
2010 to begin integrating the curriculum.
The high school’s Academic Institutes program combines course work with career-based
project learning to prepare students for life after
graduation for the high-demand, high-wage jobs
in aerospace.
“The whole field is booming,” Fava said.
“There is a national trend for aeronautics on the
coast because of the STEM program.”
Mike Mulvihill, director of Career and Technical Education at the Mississippi Department of
Education, also credits SSC’s STEM courses designed to teach students in 9th grade through
graduate school. Gulfport School District has
taken the lead when it comes to career pathways
for its students.
If students who live along the Mississippi
Coast want a career in aerospace, their education
can begin as early as 8th grade. The statewide
program helps students identify their interests
and plan what courses they’ll take in high school
and beyond. Mulvihill said they sit down with
students to help them make plans.
NASA to the rescue
Mississippi’s program is based on the National
When Mississippi educators needed a curricuCareer Clusters Framework, a group of 16 areas
lum to prepare young students for fields in the
representing nearly 80 different career paths. But
aerospace industry, who better to turn to than
the NASA employees working at John C. Sten- Mississippi education officials tailored the program to fit the major industries in the state, innis Space Center?
One of 10 NASA field centers, Stennis Space cluding the aerospace fields.
Center (SSC) has been the premier rocket engine “As a state, we took a look at our programs
and developed our own set of pathways for intesting complex for five decades, delivering
dustries,” said Mulvihill, adding that state educaApollo, the space shuttles and, eventually, the
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tors began working with officials at SSC in Hancock County more than a decade ago to develop
the statewide STEM pathway.
“What Gulfport has done is take those 16 clusters and incorporate them in all fields.”
In addition, Mulvihill said state education department officials have visited representatives
from Embry-Riddle, a highly-regarded aeronautical university. They plan to develop on online
course of study for high school students in Mississippi who are interested in pursuing a career
in aerospace or aviation.
However, most of the STEM education has
revolved around SSC. Gulfport students, for instance, are involved with the robotics competition at SSC and have studied such topics as wind
tunnel turbulence there.
SSC offers numerous programs for school districts along the Mississippi Coast to help students interested in careers in aeronautics:
•
•
•

•

•

HUNCH – High Schools United with
NASA to Create Hardware.
Robotics in Education – A competition in
which teams of students create robots.
DEVELOP Program – Teams of students
research NASA science capabilities that apply to community concerns and create computer-generated graphics and videos that
show their results. This is for students from
high school through graduate school.
Interdisciplinary National Science Project
Incorporating Research and Education Experience (INSPIRE) – A multi-tiered, yearround program for students in grades 9-12
interested in STEM education and careers.
GLOBE program – A worldwide, hands-on
science and education program in which students get to do “real” science.

The program at Gulfport High has allowed
students to participate in, and win, the robotics
competition, as well as watch the rocket testing
at the space center.

Mississippi aero academy
Hancock County Port and Harbor Commission decided it needed a study to determine target markets it should pursue. Part
of the study involved considering the assets at Stennis Space Center.
Research by the Mississippi State University’s National Strategic Planning and
Analysis Research Center (NSPARC) identified an available workforce to support two
emerging sectors within aerospace: aerospace parts manufacturing and navigation
and instrumentation manufacturing. It
found the Hancock region has the potential
to attract 55 establishments in the two
fields of aerospace.
It found a quality talent pool and low logistics costs created a competitive advantage for the county.
The study also found the proposal for a
Mississippi Aerospace Academy would allow the region and the state to engage in
workforce-on-demand by creating a pipeline that lines up with jobs created by the
aerospace industry.
The Mississippi Aerospace Academy
could be located at Stennis International
Airport and would be run by Pearl River
Community College. Commission officials
say establishment of an aerospace academy would help bridge the gap between
workforce knowledge and skills and industry-required competencies.
The main role of the academy would be
to certify the competencies necessary for
success in the two targeted sectors.
- Staff report

“The curriculum always allows for us to spend
some time with local businesses, as well as learn
about it in the classroom,” Fava said.
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Once students graduate from high school,
there are other opportunities at the community
college and university levels.
Mississippi Gulf Coast Community College,
which is among the top associate degree producers in STEM programs in the United States, offers courses for students who plan to continue
their education at a university, including computer networking, engineering and programming; electronics technology; instrumentation
and control, and logistics.
Students who plan to go to work after graduating from the community college also have several programs to choose from, such as mechanical maintenance, pipefitting, precision manufacturing and machining and welding.
Those who want to go on for a bachelor’s,
master’s or doctoral degree, also have plenty of
job opportunities available to them. According
to the U.S. Bureau of Labor Statistics, there were
83,000 aerospace engineering jobs in 2012.
Five universities in Mississippi offer aerospacerelated programs that are certified by the Accreditation Board for Engineering and Technology: Jackson State, Mississippi State, Mississippi
Valley State, University of Mississippi and the
University of Southern Mississippi.
Mississippi State’s National Science Foundation Engineering Research Center in Starkville,
Miss., offers bachelor’s, master’s and doctoral
degrees in aerospace engineering. The university
is also the home of Raspet Flight Laboratory,
which specializes in the design and testing of
materials to support rapid prototyping for lighter
weight aircraft.
Southern Miss is a national leader in the area
of polymer science with its Polymer Research
Institute. It worked closely with GE Aviation on
developing polymer parts, a factor in the company’s decision in 2008 to open a plant in Batesville, Miss.
Southern Miss offers bachelor’s degrees in six
programs related to aerospace engineering: architectural engineering technology, computer

engineering technology, computer science, construction engineering technology, electronic engineering technology and industrial engineering
technology.
“STEM education is very important to the future of Mississippi,” said Kendra L. Taylor, the
program supervisor for the Mississippi Department of Education’s Technology Education and
STEM Cluster. “Introducing students to STEM
occupations will ensure a future workforce that
can compete globally.”
The Airbus boost

The Airbus assembly line led to a surge of interest among local students in aerospace education. One innovative program launched by the
Mobile County Public School System (MCPSS)
to prepare students for aviation careers is seeing
participation spike as Airbus churns out A320
series jetliners.
The school system launched the Aviation and
Aerospace Academy at B.C. Rain High School
during the 2012-13 school year. The stars
really began to align for the program — one of
eight career “Signature Academies” offered by
the school district — after Airbus announced in
2012 that it would build its assembly line at the
Mobile Aeroplex, within a mile of the school.
Airbus joins VT Mobile Aerospace Engineering (VT MAE), Continental Motors and the Mobile Airport Authority and a growing number of
suppliers at the Aeroplex, a key piece of the career-partnership puzzle for schools.
The numbers show the Airbus impact. More
than a dozen students enrolled the first year versus 200 more recently, said Kristi July, the
school district’s Signature Academy coordinator.
Each 10th, 11th and 12th grade MCPSS student is required to enroll in at least one academy
course per year. Coursework is integrated into
the regular school day and each course lasts five
months.
As the A320 assembly line finally made its first
delivery to airline JetBlue in 2016, students have
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opted to prepare for careers as mechanics, technicians, welders and advanced manufacturers.
July says Airbus helped spark interest.
“We have an educational team that provides
guest speakers who come to the school, the students have gone on field trips to the engineering
center and the partner companies at Brookley
(Mobile Aeroplex) send us mentors,” July said.
In conjunction with Airbus, MCPSS has created projects for 10th, 11th, and 12th grade students. Hands-on learning is a big part of coursework, according to July.
MCPSS is among those leading the charge to
prepare the region’s aerospace workforce. Enterprise State Community College has been doing it
since 1976 at the Alabama Aviation Training
Center at the Aeroplex. It offers training in airframe and power plant mechanics (known in the
industry as A&P), and created a composites program to support Airbus.
In addition to courses already offered by Mobile’s Bishop State Community College that lend
themselves to aerospace careers, there are also
targeted programs planned or underway
throughout South Alabama. A $2.7-million aviation training center, The Academy at the H.L.
“Sonny” Callahan Airport in Fairhope, opened
to Baldwin County Public School District
(BCPSD) and community college students.
A partnership consisting of Faulkner State
Community College, Enterprise State, the Fairhope Airport Authority and BCPSD is responsible for the program. In addition to classroom
instruction, students get hands-on training in
A&P in a 15,000-square-foot facility.
The academy was planned with growth in
mind. There is room for three additional 15,000square-foot buildings when the need arises.
At the Mobile Aeroplex, plans are moving forward for an aerospace apprenticeship program at
the Alabama Aerospace Innovation Research
Center (A2IRc). The building will eventually include spaces from 10,000 square feet and up.
As programs develop, competition will intensify for aerospace jobseekers. That’s already hap-

pening in the Mobile school district for paid
summer internships at Mobile Airport Authority,
Continental Motors and VT MAE, which are
open to students entering their senior year.
Competition is fierce for the $10-per hour,
part-time jobs, and candidates must prepare just
as any adult jobseeker would, writing cover letters, polishing résumés and practicing interview
do’s and don’ts.
“They go through a very similar process to
what we go through when applying for a job,”
July said. “Once they apply through their high
school, an academy specialist looks at their credentials … to see if they match up. Those who
do go through mock interviews and then interview with the employers, who select the successful candidates.”
If a student is serious about pursuing an aerospace career, he or she speaks with a guidance
counselor about appropriate classes, GPAs and
disciplinary records, all that will be required of
them at a two- or four-year school, July said.
As Airbus delivers more planes and expands
its production, July said she expects the academy
to grow. She said she anticipates the aerospace
programs to become more selective, taking only
students who show the desire to enter the aerospace industry, make acceptable grades and participate in extracurricular activities.
“There are a limited number of seats,” she observed, noting the fact that the academy exists is
testament to the commitment of both local
schools and the growing aerospace business
community in the Mobile area.
Airbus’ Jennifer Ogle said finding highly
skilled workers, even with new and expanding
suppliers, has been problem-free. That’s because
of talented military veterans, who make up 30
percent of the company’s employees, the numerous other aerospace companies in the region,
and many people from around the country interested in returning to Mobile.
Ogle, head of human resources at the Airbus
manufacturing plant, has said that more than 80
percent of Airbus hires are from the Gulf Coast.
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Airbus has ensured a pipeline of future workers by mentoring students in robotics competitions, such as BEST Robotics, and by encouraging more young women to consider engineering
and manufacturing careers, such as with the Girl
Scouts Wing It and Women in Aviation programs. Plus, it supports ongoing efforts by the
school system and by area institutions.

“We are continuing and expanding on those
activities,” Ogle said. “Airbus truly believes we
are investing in our future by investing in our
future aviation professionals. In addition, Alabama and the Mobile area have a strong focus
on workforce development, and we support
those agencies and initiatives through direct involvement and having a voice.”
- Duwayne Escobedo and staff reports

Keeping their interest in learning

W

e’ve all heard that old refrain: “Why
do I have to learn this? I’m never going to use it.” But you never hear
young people say, “Why am I going to DisneyWorld? It won’t help me earn a good living.”
There’s a new breed of science and learning
centers designed to make learning entertaining
and fun, a painless way of learning .
In Pensacola, Fla., the National Flight Academy gives young people the chance to learn
about science through flight-related missions,
while two states away, visitors to Infinity Science
Center in Mississippi learn about the work at
NASA’s nearby Stennis Space Center.
Both attempt to introduce a new generation to
science and technology in a hands-on fashion.
They join the likes of the Air Force Armament
Museum in Shalimar, Fla., the Gulf Coast Exploreum Science Center in Mobile, Ala., the
Audubon Aquarium of the Americas in New
Orleans and Gulfarium in Fort Walton Beach,
Fla., Naval Aviation Museum in Pensacola and
GulfQuest maritime museum in Mobile.
The National Flight Academy at the National
Naval Aviation Museum in Pensacola teaches
students in a replica of an aircraft carrier, called
“Ambition.” The students become engaged in a
high-tech adventures that blend digital media,
virtual world game play and simulation technologies to create an interactive, multi-sensory setting
where students solve real world problems in a
fast-paced, immersive environment.

In this setting that Disney and Universal Studios
helped to create, the
young men and women
are put in cockpits and
challenged to apply principles of science, technology, engineering and math
to specific missions.
For instance, they must
calculate speed, fuel supply, weight of relief supplies, weather forecasts
and other factors while providing post earthquake relief to a hard-hit country.
They must effectively use their resources to
provide the relief in a limited time and then
think fast as something unexpected happens like
finding survivors in the water, so that they have
to deviate from their plan.
And more is coming to the region.
In early May 2017, Alabama announced a partnership with Airbus to create the Alabama Aviation Education Center, a hands-on instructional
facility near the Airbus plant. It aims to bolster
Alabama’s workforce development effort and
inspire young people to pursue careers in aerospace. It will have classrooms, workshops, innovation rooms, exhibits, videos and more.
Sometimes, learning can be fun.
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‘Clusters are a striking feature of virtually
every national, regional, state, and even
metropolitan economy, especially in more
economically advanced nations.’
- Michael Porter, academic
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When birds of a feather...
Aviation and technology
parks are talent magnets for
the region, providing the
infrastructure for multiple
technology clusters

T

here are no shortage of uses in the
American vocabulary for the word
“cluster.” Only in economic development circles, though, does it conjure
up something almost spiritual.
“Clusters are the Holy Grail of economic development,” said Nathan Sparks, executive director of the Economic Development Council in
Okaloosa County, Fla.
The term “cluster” entered the lexicon of
commerce as a way to describe businesses, often
competitors, collecting in the same location, be
it a city, region or some other geographic area,
and thriving through their proximity.
Sparks works but a few short miles from the
sprawling Fort Walton Beach Commerce and
Technology Park, a cluster before clusters were
cool. The technology park opened in 1964, and
today 20 businesses with ties to aerospace and
aviation vie for business coming from nearby
Eglin Air Force Base, Hurlburt Field, or any of
other military installations close by.
Fort Walton Beach Commerce and Technology Park boasts tenants that include defense industry icons like Boeing, Lockheed Martin, BAE
Systems and DRS Training and Control Systems,
which dates to 1957 when it was established in
Okaloosa County as Metric Systems. Companies
in the park have seen business ebb and flow as

Chapter highlights
•
•
•
•
•

Some 20 aviation/tech/industrial parks
dot the region, many shovel-ready
More than 40 commercial and general
aviation airports serve the region
Military and space activities led to
creation of some technology parks
Three locations in the I-10 region have
sites with more than 3,000 acres
New developments promise to add more
acres to the list

government defense contracts were won and
lost, but the park itself has remained viable.
The Technology Park is just one of many
parks developing across the Gulf Coast, from
Northwest Florida to New Orleans, in hopes of
attracting aerospace and other high-tech clientele. Three parks each has more than 3,000 acres.
Some are long-established pillars of their communities, but others have sprung up more recently as new opportunities, including those afforded by the opening of an Airbus assembly
plant in Mobile, Ala., have arisen.
Northwest Florida

By many measures, Northwest Florida appears
well positioned to further grow its aerospace
footprint. It’s far enough from Mobile that it
won’t compete with Airbus for workers, but
close enough to make a pitch for suppliers. And
there’s plenty of room.
The state, as a whole, is already something of a
standout in the aerospace world. PricewaterhouseCoopers ranked Florida among the best in

Photo page 79: Helicopters in a hangar at Bob Sikes Airport in Crestview, Fla., a key aerospace park.
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the country for aerospace manufacturing attractiveness, first or second, depending on the year.
As a distinct region in the state, Northwest
Florida is already a powerhouse in aviation,
thanks to a long history of flight bolstered by the
presence of six aviation-focused military bases.
And as Florida’s Great Northwest economic
development group has pointed out, the Panhandle is well situated amongst commercial aircraft manufacturers. In addition to Airbus in
Mobile, there’s Embraer in Jacksonville and Melbourne, Fla., Gulfstream in Savannah, Ga., and
Boeing in Charleston, S.C.
Reuters took note of the growing Northwest
Florida interest in expanding aerospace/aviation
when it reported for the first time in 2014 that
the Panhandle would be represented, through
Florida’s Great Northwest, as a primary sponsor
of the Pacific Northwest Aerospace Alliance
Conference. The conference is an important
gathering where a great deal of emphasis is
placed on commercial airline manufacturing industries, and Northwest Florida has returned
every year since its first visit.

“Florida wants to recruit companies to build
the aerospace industry,” Jennifer Conoley, a
Pensacola-based economic development representative for Gulf Power, told Reuters for that
2014 article. She called conference attendance,
“a way to get in front of the audience.”
When it comes to clustering to capture the
aerospace market, the Fort Walton Beach Commerce and Technology Park in Okaloosa County
is a prime example.
Its proximity to Eglin, Hurlburt, Tyndall Air
Force Base, Pensacola’s Naval Air Station and
Whiting Field provides access to clients who
spend hundreds of millions of dollars annually
on research and development and products.
Eglin Air Force Base, the Air Force’s largest
installation, is in Okaloosa County and pulls in a
lot of money for research and development.
Tenants of the commerce park secure big contracts through the Department of Defense. According to the Office of Economic Adjustment,
DoD spent $1.7 billion in Okaloosa County in
fiscal year 2015, investing more there than all but
two counties in the state. Neighbors Escambia,

The rise of technology parks
In Huntsville, Ala., west of the city center, Cummings Research Park is the second largest research park in the United States and has played a
huge role in making the city a tech hotspot.
CRP’s anchor tenant is the University of Alabama in Huntsville, where half of the university’s
graduates earn a science or engineering degree.
The site began developing in the early 60s adjacent to major Army and NASA development centers on Redstone Arsenal. It was soon zoned as a
research park district.
The timing couldn’t have been better.
It was established at a time when the country
began its race to beat the Soviet Union in space.
Companies flocked to the park to participate in
the venture and set up shop in the 3,000-acre
research park. More land was acquired over time
and it’s now approaching 4,000 acres.
It continues to be a major draw.

The largest research park is Research Triangle
in North Carolina, anchored by North Carolina
State University, Duke University, and the University of North Carolina at Chapel Hill. The
name originally referred to the Research Triangle Park, a specific part of Research Triangle,
but is now more generally used with the
broader region.
But one of the best-known science and technology regions is Silicon Valley in California,
which originated with Stanford University in
Palo Alto. It’s the name for the southern portion of the San Francisco Bay Area that includes multiple counties and municipalities.
The name is synonymous with high-tech development and innovation. It has spawned a
lot of variations on the name, including Silicon
Alley, Silicon Hills, Silicon Forest and more.
- David Tortorano
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Santa Rosa and Bay counties all ranked in the
top 10 for military spending in the state.
“Thanks to the research, development, test
and evaluation orientation of our local military
installations … Okaloosa County enjoys a very
diverse and dynamic aerospace and defense cluster comprised of companies large and small,
both supporting and competing with one another,” said Sparks.
A lot of the new aerospace and technology
park developments are close to existing airports.
The region’s 40 commercial and general aviation
airports are by their very nature lures for aviation
businesses as well as military operations.
One site that stands out is in Crestview, the
seat of Okaloosa County. Developers of the 360
-acre Okaloosa Industrial Air Park and 1,020acre Bob Sikes Airport have a complex that former Gov. Jeb Bush called “one of the best examples of a true aviation, aerospace and defense

cluster development in the state of Florida.”
Present tenants at and around the airport,
whose 8,000-foot runway can land any airplane
in the world, include BAE Systems, Crestview
Technology Air Park, Carolina A&P Panhandle
Campus, Custom Production Inc., Emerald
Coast Aviation, Gulf Coast Industrial Machine,
Ideal Aviation Inc. L3 Crestview Aerospace,
QWEST, Sunshine Aero Industries and Vertol
Systems Co. The airport is heavily used by
Army, Navy and Air Force aircraft.

Certification programs seeking advantage
Alabama, Northwest Florida and South Mississippi all have programs designed to point out large
sites that are shovel-ready for prospects.
All three programs ensure that time-consuming
parts of the development process are taken care
of before a prospect looks at the location.
Alabama’s AdvantageSite program, launched in
2008, involves the private sector, state and local
governments. Managed by the Economic Development Partnership of Alabama, it is sponsored by
the Alabama Department of Commerce, Alagasco,
Alabama Power, the North Alabama Industrial Development Association, PowerSouth Energy Cooperative and EDPA.
There are approximately 50 locations statewide
that have earned certification.
More than 20 projects have located on sites with
the Certified AdvantageSite designation since
2008, according to an Alabama Power website,
and these projects represent the creation of more
than 4,000 jobs and $1 billion in capital investment.

Northwest Florida has Gulf Power’s Florida First
Sites program, first offered in 2013. Certification
means a site has proper zoning, service to utilities
and is judged shovel-ready for development.
To receive certification, candidate communities
agree to submit parcels for analysis by McCallum
Sweeney, a nationally recognized site consultant
firm. For publicly owned sites, Gulf Power pays
half the cost of the analysis fee. Ten sites, public
and private, have First Sites certification.
In South Mississippi, Mississippi Power’s Project
Ready Certified Site Program is designed to identify sites for prospects. All candidate sites undergo
screening by McCallum Sweeney.
There are four categories: large industrial (250acre minimum), general industrial (75-acre minimum), industrial park (200-acre minimum) and
technology park (200-acre minimum). Twelve
sites, public and private, have been certified.
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Sunshine Aero Industries (SAI) Flight Test
supports the development of advanced aircraft
and aircraft systems. Its expertise is in avionics,
fire control systems, electronic combat systems, special mission payloads and payload integration.
Wayne Harris, recently retired president of the
Crestview Chamber of Commerce, estimates the
economic impact of the Bob Sikes complex at
about $500 million.
Tracy Stage, Okaloosa County’s director for
airports, said the airport and industrial park has
yet to reach its potential.
“There is no other airport, no airport, better
positioned for growth than Bob Sikes,” Stage
said. “It’s a huge asset.”
Bob Sikes Airport is one of three in Okaloosa
County. The Destin-Fort Walton Beach Airport
at Eglin Air Force Base carries the bulk of the
county’s commercial traffic.
Destin Executive Airport has housed an aerospace tenant for several years with Vertol Systems, which does military helicopter training,
among other things. Looking to expand its footL3 Crestview Aerospace at Bob Sikes Airport print in aerospace/aviation in Destin, DH Inis a major Okaloosa County employer. The com- vestments has been developing a 5.5-acre parcel
pany does aircraft modification, assembly and
at Destin Executive Airport known as Destin
fabrication for military, other government and
original equipment manufacturers. One of the
Florida First sites
largest planes that lands regularly at Bob Sikes
• Marianna Airport Commerce Park,
Airport is an Air Force C-17 that brings helicopMarianna
ters to L3 for work.
• Marianna/Jackson County Distribution/
Qwest Air Parts buys aircraft that have outConstruction Services Park, Marianna
lived their usefulness and brings them to Crest• Panama City Port Authority’s Intermodal
view to tear them down in a 76,000-square-foot
Distribution Center, Panama City
building. The parts are refurbished and sold.
• Santa Rosa Industrial Park East, Milton
Qwest’s employees strip the old airliners down
• Northwest Florida Industrial Park at I-10,
to the aluminum shells, which are also recycled
Milton
to make products like beverage cans.
• Vic’s of Navarre
BAE Systems is among the world’s largest de• Okaloosa Industrial Air Park, Crestview
fense contractors. It provides major technical
• DeFuniak Springs Municipal Airport, Deand professional services to the U.S. military. At
funiak Springs
Bob Sikes Airport it performs modifications to
• VentureCrossings, Panama City
both fixed-wing and rotary military aircraft.
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Industrial Airpark. The airpark offers 400 to
3,000-square-foot spaces for office and warehouse construction and additional space of up to
10,000-square-feet, according to Okaloosa
County’s EDC website. It is presently home to
32 companies.
The Doolittle Institute has been playing a pivotal role in Okaloosa County for the last five
years by bringing together the military, business
and education communities and collaborating
with them to improve communication and collaboration. It has been essential in promoting the
creation of a facility that will be known as the
Emerald Coast Technology and Research Center
at the campus of the University of Florida’s Research Engineering and Education Facility outside Eglin’s front gate. The hope is to bring the
military, academia, companies and students together to focus on science, technology, engineering and math activities.

position as a true contender for aviation and
aerospace industry investment.”
Recruitment of job candidates is expected to
get underway this fall.
Scott Luth, the president and CEO of the
FloridaWest Economic Development Alliance,
said plans are to continue building out around
the airport and to buy more property for development.
At Escambia County’s Pensacola InternaIronically, one of the biggest obstacles officials
tional Airport administrators are also seeing the in Northwest Florida have run into as they seek
potential to grow its aviation footprint. They’ve to expand the economic development footprint
created the Airport Commerce Park where 350 has been Gov. Rick Scott, the self-proclaimed
acres of land are available for development, in- pro-business head of state.
cluding 35 with direct airfield access.
In 2015, Scott vetoed legislation approved by
Its first tenant is Mobile, Ala., based VT Mo- Florida lawmakers that would have provided $3
bile Aerospace Engineering Inc., which special- million to Pensacola International Airport to
izes in the maintenance, repair and overhaul of allow it buy parcels it believed it needed to exaircraft. It is operating under an agreement bepand its Airport Commerce Park.
tween the Florida Department of TransportaDowntown Pensacola, in Escambia County,
tion, the city of Pensacola and Escambia County Fla., is home to the 9-acre Pensacola Technology
partnering with VT MAE to fund the $46 milCampus, which resides at the foot of the Interlion construction of a two-bay hangar on 19
state 110 connector. Space Florida, the state’s
acres of airport property that VT MAE will oc- aerospace economic development agency, subcupy for 30 years for a dollar per year.
mitted plans to build a four story, 70,000 square
The hangar will be large enough to house two foot building at the campus. It is hoped the new
wide-body jetliners.
structure will be home to multiple tenants and
VT MAE is expected to bring 300-400 jobs to create as many as 1,000 high paying jobs.
the area that pay between $30,000 and $58,000
annually. At his press conference announcing
Santa Rosa County is sandwiched between
the lease signing, Pensacola Mayor Ashton Hay- Okaloosa and Escambia counties in Northwest
ward said the deal would “cement Pensacola’s
Florida and, like its more populous neighbors,
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sees the aerospace industry as important to its
future. It’s home to Naval Air Station Whiting
Field, the most active naval air station in the nation. The Santa Rosa Economic Development
office recently launched a campaign to attract
more aerospace companies to the county, including more information on its website and an
aerospace news feed.
Santa Rosa County owns 269 acres adjacent to
Whiting Field near Milton and believes that it
can bring hundreds, if not thousands, of jobs to
the area, if it can create a business cluster around
the field by securing a limited use agreement that
provides access to the Navy’s 6,000-foot runway.
“Several companies want to build at NAS
Whiting Field,” said Tina Stewart, the business
development director for Santa Rosa County.
For several years now, the county has been
marketing to MRO’s and other aviation-related
businesses. The Airbus decision to build its assembly facility in Mobile, less than an hour’s
drive away, has encouraged the county to become more aggressive in pursuing that industry.
The county has a number of existing industrial
parks and lots of green space to offer, including
sites that have been designed as Florida First
Sites by the Gulf Power certification program.
“It’s a good place to be right now,” said Stewart.
Gov. Scott made it a point to visit the county
in 2014, when he announced that the Santa Rosa
Industrial Park in Milton would provide a
Northwest Florida home for Aerosync Support
Inc., a global company in the field of military
and commercial helicopter repair.
Aerosync Support does repair, modification
and upgrades, with a specialization in heavy
damage or crash repair. Its primary clients are
Bell and Sikorsky, now a part of Lockheed Martin, and the Blackhawk helicopter.
The business expansion, Scott said, would create 25 new jobs and boost capital investment in
the region by $1.75 million.
In 2015, though, the governor inexplicably
vetoed legislation that would have brought $1.5

County at ‘heart of the cluster’
Santa Rosa County in Northwest Florida is
home to the most active naval aviation base
in the country. It’s in the middle of a threecounty neighborhood with six aviationfocused military bases and two commercial
airports, and centrally located between five
aircraft manufacturers in the Southeast.
With hundreds of defense contractors, land
available for development and a sizeable
workforce, the county’s economic development office is making a push to say it’s the
“heart of a growing aerospace cluster.” It
has a new brochure and a special section on
its website.
The jewel for the county is NAS Whiting
Field in Milton, a 4,700-acre air station west
of Blackwater River State Forest. Across the
state line is Conecuh National Forest.
Whiting Field, one of the Navy’s two primary pilot training bases, provides services
and material support for the training of U.S.
Navy, Marine Corps, Air Force, Coast Guard
and international student aviators. With two
separate primary fields and 13 outlying
fields, it trains 1,200 students every year and
is the busiest air station in the nation with
1.5 million flight operations and over
160,000 annual flight hours, 14 percent of
the Navy’s total.
The county values the base so much, it has
an Encroachment Partnering Program with
the base, county and state. More than 3,000
acres have been buffered/conserved around
Whiting to protect its mission.
The brochure may help get the word out.
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million to Santa Rosa County for development
at the Whiting Aviation Park.
Scott got behind Santa Rosa County again,
though, in 2016 when he announced a $46,050
Defense Reinvestment Grant for protecting and
enhancing the county’s military missions and a
$300,000 Defense Infrastructure Grant for land
use planning at Whiting Field.
And then there’s the land swap deal.
Santa Rosa and Escambia counties are putting
the finishing touches on a long discussed deal
that would lead to a development of a commerce
park in Escambia County and result in creation
of some 4,000 jobs.
The Navy’s 600-acre Outlying Field 8 in the
small Escambia County town of Beulah is adjacent to the massive Navy Federal Credit Union
campus. OLF 8 is used by Whiting Field for
helicopter training. For decades local business
leaders have been eyeing the property as an ideal
site for a major commerce park with easy access
to Interstate 10.
The plan was to swap OLF 8 for a similarsized site in Santa Rosa County, a few miles
northwest of Whiting Field. In 2014, the Navy
agreed in principle to the land swap and all parties involved sought Congressional approval.
It looked last year as though the deal had been
done, but recently the Pensacola News Journal reported the bargain appeared to be in jeopardy,
with Escambia County officials worried about
escalating costs for improving the helicopter
training site – a cost the county had agreed to
bear. But that issue may be resolved.
Escambia Commissioner Jeff Bergosh said
May 25 that the Navy had agreed to put up “one
to two million dollars” to help pay the costs Escambia County would have otherwise accrued to
make that project happen. Bergosh said the deal
was “definitely on life support” prior to that deal
being arranged and thanked, among others,
newly elected congressman Matt Gaetz.
Bergosh said “now we know for sure” the project has the support of the Navy and the parties
who have been working for years to “bring this

in for a landing.”
In Bay County, home to Tyndall Air Force
Base and Northwest Florida Beaches International Airport, Economic Development Alliance
officials have been busy for several years growing their aviation industry.
VentureCrossings industrial park is a 192-acre
site on the campus of the international airport.
Exelis, a large defense contractor with deep
roots in aerospace technology, has a 105,000square-foot facility that provides office and
manufacturing space. More recently, global aircraft supplier GKN Aerospace announced in
February that it was building a manufacturing
center at VentureCrossings.
“Every now and then in the life of a community, a window opens up and you get to look a
little bit into the future, and today, this morning,
is one of those times,” the News Herald quoted
Wayne Stubbs, chairman of the Bay Economic
Development Alliance, as saying during a May
welcoming event for GKN Aerospace.
EDA head Becca Hardin believes that Bay
County’s centralized location and its airport’s
10,000-foot runway gives the VentureCrossings
development a leg up in attracting smaller companies, like maintenance, repair and operations
facilities, that can work in support of the bigger
aviation operations surrounding it, such as Air-
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bus in Mobile, Boeing in South Carolina, Gulfstream in Savannah and Embraer in Jacksonville.
“What makes sense for us is not another Boeing,” Hardin said in a 2014 interview. “We can
attract a lot of support services.”
There’s more acreage suitable for development
and with runway access north of Northwest
Florida Beaches International, according to Hardin, and several thousand acres adjacent to the
airport. Edge Aerodynamix, a company specializing in preventing aircraft erosion and maximizing fuel efficiencies, has a research and development branch on the north end site.
Bay County’s airport cluster is further enhanced by its proximity to Port Panama City,
which can be accessed by rail, recently expanded
its operations with construction of a 100,000square-foot intermodal distribution center warehouse. The distribution center has been certified
as a Florida First Site.
Another county asset cited by Hardin was Panama City’s Haney Technical School, a Federal
Aviation Administration-approved training center for air frame and power plant mechanics.
Graduates from this technical school enhance a
workforce that also includes graduates from
Gulf Coast Community College, Troy and Florida State University satellite campuses and skilled
military retirees from Tyndall Air Force Base.
In Walton County, plans are in place to extend the existing runway at the 343-acre DeFuniak Springs Airport to 5,000 feet. The extension
is still “a few years down the road,” according to
a DeFuniak Springs official.
Walton has only recently begun targeting the
aerospace/aviation industry and has plenty of
open space to house new business.
South Alabama

Across the state line in Alabama is one of the
largest industrial sites in the Gulf Coast region in
Baldwin County. It’s the 3,009-acre South Alabama Mega Site. It has direct access to Interstate
65 and is a few miles from Interstate 10.

Further south is the H.L. “Sonny” Callahan
Airport in Fairhope. Its 144 acres are adjacent to
a 257-acre site intended for use by aviation companies. Continental Motors has a maintenance,
repair and overhaul facility at the site. A new
aviation training academy is located at the airport
and began accepting students in January 2015.
Further south is the Gulf Shores Airport Industrial Park, adjacent and connected to the Jack
Edwards Airport.
In Mobile, Ala., two properties of the Mobile
Airport Authority have made names for themselves as sites for Airbus operations.
At the 1,700-acre Mobile Aeroplex at Brookley
is the Airbus A320 assembly line. The Aeroplex,
a former Air Force base, has attracted a mix of
tenants and is gathering up more aerospace activities. In addition to the Airbus assembly line,
there’s also an Airbus Engineering Center. Other
aviation-related activities include VT MAE,
AeroStar, Continental Motors, Safran and a host
of companies that have come to the Aeroplex
since the Airbus announcement.
To the northwest of the Aeroplex is Mobile
Regional Airport, a 3,000-acre site that’s the
city’s commercial airport. That’s where Airbus
has a maintenance, repair and overhaul operation, but there’s additional acreage available for
more aviation-focused businesses. It’s also the

Project Ready sites
•
•
•
•
•
•
•
•
•

Jackson County Aviation Technology
Park, Moss Point
Helena, Jackson County
George County Industrial Park, Lucedale
(2 sites)
Key Brothers Aviation Site, Meridian
I-59 South, Ellisville
Gulfport-Biloxi International Airport,
Gulfport
Marion Regional IndustryPlex, Columbia
Moss Point Industrial and Technology
Complex, Moss Point
Stennis Space Center, Miss.
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site of the U.S. Coast Guard’s Aviation Training
Current commercial tenants at the Stennis
Center.
Space Center Technology Park are Rolls-Royce,
which tests jetliner engines at an outdoor facility,
Aerojet Rocketdyne, which tests and assembles
South Mississippi
rocket engines for NASA and commercial comThirty-five miles away from Mobile in Moss
Point, Miss., the Jackson County Aviation Tech- panies, and Lockheed Martin.
SSC is adjacent to the town of Kiln and Stennology Park is at Trent Lott International Airport, a general aviation airport. The park is un- nis International Airport, a general aviation airder a wetlands master plan approved by the U.S. port with an 8,500-foot runway that’s used by
the military for training. It’s also used to transArmy Corp of Engineers that allows aviation
port the Rolls-Royce engines tested at SSC. The
and aerospace-related projects. The park was
site includes an airpark, with current aviation
designed for companies with projects ranging
from manufacturing, assembly, aircraft compo- tenants Tyonek Services Group, which bought
nents testing and aviation training activities. It is the former Selex Galileo aircraft modification
designed a Project Ready site by the Mississippi facility, and the Joint Airborne Lidar Bathymetry
Technical Center of Expertise.
Power certification program.
Hancock County economic development offiNorthrop Grumman Aerospace’s Unmanned
Systems Center is located in the park, where they cials, recognizing the benefit of having the airmanufacture all variants of the Global Hawk and port that serves Stennis Space Center, have beperform finishing work on both variants of the gun discussions on the creation of an aerospace
academy at the airport.
Fire Scout unmanned helicopter. Northrop
In Louisiana, NASA in the past had hoped to
Grumman recently announced it will bring addidevelop 300 under-utilized acres of green space
tional work to the center, including subsystem
around Michoud Assembly Facility in east New
work for the F-35 program.
Further west is Gulfport-Biloxi International Orleans, into an advanced manufacturing park.
NASA is looking for developments that would
Airport, South Mississippi’s commercial airport.
complement the work at Michoud, which today
It is home of the Air National Guard’s Trent
is doing work on NASA’s Space Launch System.
Lott Readiness Training Center and home of
Boeing is building the core stage of the SLS, and
one of the nation’s four Combat Readiness
Lockheed builds portions of the Orion allTraining Centers, which allows thousands of
military pilots to hone their skills using the mul- purpose crew vehicle. Lockheed is also building
composite components for Sierra Nevada’s
timillion-dollar P5 Combat Training System.
Dream Chaser commercial launch vehicle. PoBeyond that in Hancock County is NASA’s
tential tenants could include manufacturers of
Stennis Space Center, Miss., with 3,900 acres
new types of rocket engines or space habitats.
available for development. The center, which
tests rocket engines for NASA and commercial Michoud is at 85 to 95 percent occupancy.
In New Orleans, the University of New Orspace companies, is surrounded by a 125,000leans Research and Technology Park has a variacre acoustic buffer zone.
The 3,900-acre John C. Stennis Space Center ety of facilities for tenants and the university. It’s
Technology Park — one of the region’s largest home to the Space and Naval Warfare Systems
Center and the Advanced Technology Center,
— is designed to attract new government and
which houses technology, information systems
private entities compatible with the adjoining
land use. The park is close to Interstates 10 and and engineering operations.
59, with access to two commercial airports.
- Tom McLaughlin
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Aerospace books
The Gulf Coast Reporters’ League aerospace
books were annual between 2011 and 2015, and
shifted to biennial after the 2015-2016 edition.
All editions, including individual chapters, are
available at the Gulf Coast Aerospace Corridor
website.

2011-2012
Executive summary
I-10 corridor as a microcosm
U.S. aerospace industry
Aerospace activities at a glance
County/parish snapshot
Preface: Regional overview
A wealth of choices
Part I: Foreign investments
The good foreign occupation
Foreign subsidiaries in Alabama
Foreign subsidiaries in Florida
Foreign subsidiaries in Louisiana
Foreign subsidiaries in Mississippi
Business incubators
Part II: Space activities
Long delayed vision takes off
Aerospace parks
Shipbuilder center ventures into space
Part III: RDT&E/applied technology
More bang for the buck
Test and evaluation squadrons
Technology transfer
Aerospace RDT&E
Part IV: Unmanned systems/robotics
Robots: The future is now
Under the wild blue yonder
Part V: Military aviation
Gulf Coast's military might
Defense contracts
The Navy at Stennis Space Center
Military aviation-related bases
Other military aviation activities
Other military bases
Military as tenant
Watching their backs
Part VI: Education/workforce
Taking care of business

Universities
Science and learning centers
Developing future aerospace pioneers

2012-2013
Executive summary
Opportunity awaits region
U.S. aerospace industry
Aerospace activities at a glance
County/parish snapshot
Preface: Regional overview
A wealth of lifestyles
A megapolitan wannabe
Gross Metropolitan Product 2010
Chapter I: Foreign investments
Foreign interest continues
Foreign subsidiaries in Alabama
Foreign subsidiaries in Florida
Foreign subsidiaries in Louisiana
Foreign subsidiaries in Mississippi
Chapter II: Space activities
Powering up for the future
NASA rocket test facilities
Aerospace parks
Chapter III: RDT&E/applied technology
R&D big business in region
Test and evaluation squadrons
The supercomputer
Aerospace RDT&E
Technology transfer
Business incubators
Chapter IV: Unmanned systems/robotics
The age of the robots
Is the age of the pilot ending?
Under the wild blue yonder
Chapter V: Military aviation
Gulf Coast military machine
F-35 Lightning II
Defense contracts
The Navy at Stennis Space Center
Base missions
Size, value DoD sites
Chapter VI: Education/workforce
Inspiring the new generation
Did you know?
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Universities
Science and learning centers
The Flight Academy

2013-2014
Executive summary
Diversity and room to grow
U.S. aerospace industry
Aerospace activities at a glance
Preface: Regional overview
Boomtowns, coolness and geeks
Redrawing the region’s map
Gross Metropolitan Product 2011
Region’s metropolitan areas
Chapter I: The showcase
Spotlight shines on region
Recruits can be the best recruiters
Eglin’s F-35 showcase
Airports: The region’s calling cards
Commercial airports
General aviation airports
Chapter II: Foreign investments
New foreign investment wave near?
Foreign subsidiaries in Alabama 2013
Foreign subsidiaries in Florida 2013
Foreign subsidiaries in Louisiana 2013
Foreign subsidiaries in Mississippi 2013
Chapter III: Space activities
The best of two worlds
Non-federal spaceports
John C. Stennis Space Center
NASA rocket test facilities
Michoud Assembly Facility
Federal launch sites
Keeping an eye on space
Chapter IV: RDT&E/applied technology
R&D: Pathway to prosperity
Test and evaluation squadrons
The Supercomputer
Aerospace RDT&E
Technology transfer
Business incubators
Chapter V: Unmanned systems/robotics
Dronification of the world
Is the age of the pilot ending?
Aerospace parks
Under the deep blue sea
Chapter VI: Military aviation
Coping with tough times

Defense contracts
The Navy at Stennis Space Center
Size, value of DoD sites
Bases and missions
F-35 settling in at Eglin AFB
Chapter VII: Education/workforce
Preparing the workforce
Universities
The federal outreach
Making learning fun
Science and learning centers

2014-2015
Executive summary
The right mix at the right time
U.S. aerospace industry
Aerospace activities at a glance
Sample of aerospace jobs in the I-10 region
Preface: Regional overview
...where millions wish they could
Gross Metropolitan Product 2012
Region’s metropolitan areas, populations
Chapter I: The products
Made here, and more
E pluribus Airbus: Making an A320
Eglin’s aerial weapons portfolio huge
Aerospace a big player in 3D print
AMRO takes leap into 3D printing
Chapter II: The suppliers
Unique opportunity at hand
Foreign subsidiaries in Alabama 2014
Foreign subsidiaries in Florida 2014
Foreign subsidiaries in Louisiana 2014
Foreign subsidiaries in Mississippi 2014
S.E. an emerging aerospace cluster
Chapter III: Workforce/education
The skilled worker pipeline
Universities
Federal outreach
Making learning fun
Science and learning centers
Chapter IV: Cutting edge
The smart way to prosperity
NASA rocket test facilities
Running robots? What next?
Chapter V: Airports
The region's front door
Gulf Coast’s airports list
Chapter VI: Military aviation
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A bastion of military aviation
Military aviation at a glance
Defense contracts
Size, value of DoD sites

Filling the aviation pipeline
Panhandle jump starts worker program
Aviation and aerospace career pathways
NASA helps develop STEM courses
Airbus spurs Mobile aero education
Making science intriguing, fun
Chapter IV: R&D/innovation
Innovation centers on the rise
A2IRc a new foothold in aviation R&D
IHMC like Disneyland for scientists
Chapter V: Aerospace/tech parks
Tech parks: A place to call home
Seeking advantage
Florida First sites
Project Ready sites
Aerospace-related parks
Chapter VI: Military aircraft
From F-35s to drones and more
Military activities at a glance
Military aviation sites replacement value change
Fixed wing
Rotary wing
Unmanned

2015-2016
Executive summary
The four-state aerospace showcase
U.S. aerospace industry
Aerospace activities at a glance
Preface: Regional overview
The Gulf Coast way(s) of life
Gross Metropolitan Product 2013
Region’s metropolitan areas, populations
Chapter I: Airbus
Delivery center set for debut
Hamburg sends historic shipment
The American aviation experience
Fit to print: New industrial revolution
Chapter II: The big guns
Top 10 call region home
Other top aerospace/defense companies
Chapter III: Education pipeline

Newsletters
The Gulf Coast Reporters’ League aerospace
newsletters, initially quarterlies, shifted to a bimonthly schedule in August 2014. All newsletters and articles are available at the Gulf Coast
Aerospace Corridor website.

2013
September
Pensacola's 350-acre lure
No college, no future? Think again
New drones a quantum leap
SSC team readies test stand
December
SSC: Hitting on all cylinders
6,200 acres seek shovel-ready status
Thriving in the shadow of a giant
Will region be a robotic powerhouse?

2014

Airport positioned well for its niche
Moss Point riding leading edge
Aircraft display simplifies flying
August
Two Michoud proposals eyed
Eglin's F-35 wingman: Lockheed FWB
Aeroplex rising star's goal: 50% growth
TPR settles in, already mulls expansion
October
The one that didn't get away
Value of Gulf Coast bases climbing
Growing base tech outside the fence
Optech adds to string of innovations
December
The one that’s knocking
Mobile company defining its niche
Small company with a big task
Niceville company paving new ground

March
Mobile still on the prowl
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2015
February
Mobile poised for historic cargo
Avalex innovator in key security field
At 57, company still on cutting edge
Putting their money where their mouth is
April
Putting the fight in the F-35
Keeping ‘em flying still big business
The mentor of Coast Guard aviation
SSC gives SpaceX Mars plans a boost
June
Airbus delivery center set for debut
Why top aerospace companies are here
Filling the education pipeline
Innovation centers on the rise
Tech parks: A place to call home
From F-35s to drones and more

DoD gives Raptor project a boost
Sassano starting a new phase of his life
April
‘Mac’ would like this chapter
Aviation maintenance training takes off
Engine steeped in history has a future
$150M contract just the start for RT&T
June
STEAM-powered Aeroplex
Era draws to a close at NH Pensacola
Recent aerospace news briefs
AA gets planes; BluesMobile making $$
August
Farnborough: Cementing bonds
Drones growing SSC science repertoire
DI: Putting innovation on the fast track
SSC key in quest for next gen engines

August
Growth in cards for VT MAE
Cluster helps engineer Mobile’s future
Selex Galileo in the right place to grow
Boeing operations special for the region

October
How attractive are we?
How will world events impact aerospace?
SSC, I2R develop unique camera
VT MAE, MAAS join for new service

October
A giant leap for robotkind
No. 6512 marks start of a new era
Space Grant a key STEM program
Airport growth a Katrina silver lining

December
Changing of the guard and aerospace corridor
Summit sees good news for region
VT MAE and the collaboration card

December
The aviation MSA
Downtown airport expects to get busy
Coastal counties big defense spenders
Consolidation concerns still hover

February
Exceeding expectations
Technology goldmine in our midst
Santa Rosa County’s pitch to aerospace
F-35 shows worth; UTC a best plant

2016
February
The Embry-Riddle factor
Three aerospace clusters take hold
The Rockhill Group continues to grow

2017

April
Two projects ensure growth
BRAC: Much to lose but much to gain
Budget means system go for SLS, Orion
Opportunities abound for innovators
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