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Texas is one of the most important locations for the

AAviationo is a subset of
ties related to mamade fl i ght withi
phere. Aviation encompasses the design, develop-
ment, production, and operation of aircraft.

Aviation has two major subareas: civil and govern-
mental. Civil aviation includes commercial passenger
services and cargo services as well as general aviation,
which itself includes business, private, and recrea-
tional flights. Governmental aviation encompasses
military services, law enforcement, medical, and edu-
cational flights. Aerospace and aviation both have
strong ties to the defense industry due to their military
applications.

global aerospace and aviation industry. As home to

two international airlin
est airports, asfameuwsUohnsans
Space Center, the state is key for many of the largeg
global aerospace and aviation companies.

The broad range of industry activities in Texas in-
cludes airplane component manufacturing, advance
aerospace research, flight training, military aircraft

development, and space exploratidrhe aerospace
and aviation industry directly employs approximately

Over the past two years,
Texas was the only U.S.
state thataddedaerospace
manufacturing jobs.

U.S. Bureau of Labor Statistics (Dec. 2D68. 2010,

200,000 Texas workers at 1,665 establishments. The State Government Initiatives

employees are typically well paid, earning an average

annual income of more than $62,700.

The Lone Star State has a long history of committing
substantial resources to the aerospace and aviation

Through state government support, a highly special-industry. Some recent initiatives include:

ized work force, togier educational and research in-
stitutions, a geographically central location, and a top

2003:At Gov. Rick Perryos

ranked business climate, Texas continues to maintaikature established th€exas Enterprise Fund(TEF)

its edge as an aerospace and aviation leader.

The Industry

to help attract new jobs and investment to the state.
The fund was reauthorized by the Legislature in 2005,
2007, and 2009. As the largest "delsing" fund of

its kind in the nation, the TEF continues to attract

The aerospace and aviation industry is defined by twodusinesses to Texas. The fund is used only as a final

areas.
activities related to mama d e
mosphere and outer space.
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OVERVIEW

nearly $44.5 million from the TEF have been awarde™
for aerospaceelated projects. Texas Enterprise Fund
Aerospace & AviaticfRRelated Awards

2004: Gov. Rick Perry announced a state industr
cluster initiative to stimulate lonterm growth and
economic development in six key areas. Aerospac

Company City Award

Triumph Aerostructures Dallas  $35,000,000

) . (formerly Vought)
and Defense was designated as one of these vital cli )
. . Raytheon Aerospace & Defen: McKinney $1,000,000
ters. TheOffice of Aerospace, Aviation & Defensg .
within the Economic Development & Tourism (EDT) —OE ATEEE W Houston’ 35,480,000
Division of the Office of the Governor, works closely Trace Engines Midland ~ $456,000
with decision makers in the aerospace industry, oth Rockwell Collins, Inc. Richardsor $839,196
governmental agencies, and academic institutions Total $44.495 196
coordinate business development efforts.
In 2005, theTexas Emerging Technology Fund Texas Emerglng_TechnoIogy Fund
(TETF) was created by the Texas Legislature to prc Aerospace & AviatioRRelated Awards
vide Texas with an advantage in the research, develc - Collaborating
o . Recipient : ) Award
ment, and commercialization of emerging technolo University
gies. TETF recipients have collaborated with or di 1st Detect, Inc. UNT $1,800,000
rectly commercialized aerosparated technologies Advitech. Inc. UTHSC $2.500,000
from the University of North Texas (UNT), the Uni- _
AgileMesh, Inc. UT Dallas $2,000,000

versity of Texas Health Science Center (UTHSC), th
University of Texas (UT) System, and Texas A&M Falcon International, Inc. UT Permian Bas =~ $850,000
University. To date, the TETF has invested nearl siarvision Technologies, I Texas A&M  $750,000
$8.9 million in aerospace and aviaticelated projects.

Global Contours UNT $950,000

Total 8,885,000

Boeing 787 Dreamliner Lands in Texas

In March 2011, Boeing flew the first of its much

anticipated 787s to San Antonio, Texas, where Boeing
SyYL} 2e8S8SSa gAtt g2N)} G2 O
i A 21y éommercial modifications including the instal-
lation of electronic and mechanical equipment and up- ==
grading of software and test systems.

. 28Ay3 {+ty lyili2yA2 &LISOA
FYyR KFa GKS OFLI oAfAGE |y
- Scott Fisher, 787 Videresident and General Manager




Work Force in Texas

According to the U.S. Census Bureau, Texas rani
in the top three nationally in aerospace and aviatio
manufacturing in terms of capital investments, em
ployees, value added per employee, and value
shipments.

In addition to product manufacturing, Texas alsd
has deep talent pools in air transportation, aircra
maintenance, airport operation, and flight training
The following maps and tables provide details.

OVERVIE

A structural repair specialist prepares the canopy of a Northrop

Concentrations of Aerospace Manufacturing Work Force

Grumman 738 Talon jet trainer.

While not the only areas where relevant workers are  manufacturing sector is compared to the portion of the

found, the highlighted regions below have a significantentire U.S. work force employed in that sector. The
specialization in aerospace manufacturing. The portionregions noted below have a significantly higher per-

of

wor k

a regionobs f or c e comtage thanyhe d.S.average.h e aer ospace

TARRANT COUNTY

Aerospace Product & Parts Mfg
7.5 times the national average

WICHITA FALLS METRO

Aerospace Product & Parts Mfg
9.2 times the national average

Aircraft Engine Manufacturing:
36.7 times the national average

DALLAS/FORT WORTH METRO

Aircraft Manufacturing:
4.8 times the national average

Aircraft Parts & Equipment Mfg
3.7 times the national average

DALLAS COUNTY

Aircraft Parts & Equipment Mfg
5.7 times the national average

SAN ANTONIO METRO

Aerospace Product & Parts Mfg
30% above the national average

BEXAR COUNTY

Aircraft Manufacturing:
90% above the national average

Aircraft Engine Manufacturing:
2.3 times the national average
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Sample of Aerospace & Aviation Work Force in Texas

Establish- Avg. Pay

Sector(& NAICS Code) Employees ments (Annual)

_ Air Transportation(481) 60,158 489 $66,040
Support Activities for Air Transportatiopssi) 21,350 638 $55,380
Aircraft Manufacturing(336411) 34,045 91 $84,344
Other Aircraft Parts & Equipment Manufacturingge413) 9,087 83 $78,364
Aircraft Engines & Engine Parts Manufacturipgs412) 4,890 52 $53,196
Search, Detection & Navigation Instruments4s11) 7,860 49 $97,292
Satellite Telecommunication®17410) 784 52 $114,712
Flight Traininge11512) 3,297 97 $50,752

Source: Texas Workforce Commission and U.S. Bureau of Labor Statistics (Q3 2010)

Concentrations of Air Transportation Work Force

TARRANT COUNTY

WICHITA FALLS METRO

Support for Air Transportation
2.2 times the national averagq

Air Transportation:
8.9 times the national averag

17

DALLAS/FORT WORTH MET
Air Transportation:

SAN ANGELO METRO

3.1 times the national average
Support for Air Transportation:

(0]

90% above the national average

Support for Air Transportation
3.6 times the national averagg

MIDDLE RIO GRANDE REGIC

Support for Air Transportation:
9.6 times the national average

SAN ANTONIO METRO

Support for Air Transportation
2.2 times the national average

CENTRAL TEXAS REGION

7.2 times the national averagyg

Support for Air Transportatiory:

HOUSTON METRO

Air Transportation:
2.7 times the national average

Support for Air Transportation:

30% above the national averag

COASTAL BEND REGION

Support for Air Transportatiory:
4.6 times the national averag¢
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THE UNIVERSITY OF TEXAS AT AUSTIN

In December 2010, SpaceX became "] AecrloEspace Englnﬁ;larlnhg
the first private companyto Cockrell School @anNd ENGINeering Iviec anics

successfully return a spacecraft The Department of Aerospace Engineering at The
FNRY 2NDAGOD ¢ K SUNNGZY Y [Trasatghugighas qyms glofig way

G- : , since granting its first degree in 1927. Space is still a
faCIIIty Is located in McGregor, ™. destination and object of study, but it also has become
For details, see page 75 the vantage point from which faculty and students
investigate and improve our planet. The Department
of Aerospace Engineering pursues education and re-

search to prepare future engineers for thisdasém
mapping deforestation and migration .to t.racking

weather patterns and earth sensing and imaging. Ad-
Texas public universities and other educational institu-ditionally, aerospace engineers investigate current
tions are heavily invested in aerospace and aviationchallenges in atmospheric flight, such as autonomous
related research and development (R&D) leading toaircraft, flexible structures, more efficient propulsion
continual discoveries in the field. Texas has 23 col-with lower environmental impact and safer reentry to
lege and universitjevel aeronautical programs6 the earth's atmosphere from space. The department
public high schools offering aeronautical courses] offers topranked graduate and undergraduate pro-
13 Federal Aviation Administration (FAAgpproved  grams, interdisciplinary studies opportunities, and ac-
aviation maintenance technology schools. A list of cess to research centers and laboratories.

higher education institutions, including public and
private universities and community and technical col-

leges, along with their identified major/program name AEROSPACE
and degree/certificate awarded can be found the Ap ENGINEERING

pendix on page 30.

AT&TE M

UNI RSITY

The Department of Aerospace Engineering at
Texas is home to a number of nationally recognizedTexas A&M University is a crosdlisciplinary pro-
aerospace and aviatipalated educational and R&D gram with expertise in materials and structures, aero-
programs. In 2010, state expenditures for conductingdynamics and propulsion, and dynamics and control.
R&D in higher educational institutions in the special- Consistently ranked as one of the top public institu-
ized area of aerospace technology totaled $27.9 miltions in the nation, the department features unique
lion, according to the Texas Higher Education Coordi- research and testing facilities and faculty who are
nating Board. The top spending institutions in this areaworld renowned in their fieldsThe program advances
were the University of Texas at Austin at $10.8 mil- aerospace engineering education through basic and
lion, Texas A&M University at $4 million, the Univer- applied research. Extensive research areas include
sity of Texas at Arlington at $3.6 million, and Rice combustion, aeroelastics, hypersonics, diagnostics,
University at almost $2.5 million. autonomous stability, Unmanned Air Vehicles
(UAVs), robotic systems, spacecraft formation flying,
mechanics of composite materials, multifunctional and
nanomaterials and structural health monitoring.
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d . s s . . . .
( Mechanical & Aerospace Engineering Py Faculty inRice Universitys
‘E) University of Texas Arlington RI( E Department of Mechanical
- ) Engineering and Materials
The Mechanical and Aerospace Engineering Science are involved in a

(MAE) Department at The University of Texas at  wide range of research related to aerospace and avia-
Arlington is conducting leadingdge research tion. Rice laboratories are developing nggheration,

in transonic, supersonic afypersonic aerodynamics ultra-light structural materials, as well as hanomaterial
and detonation engines, alternative fuels and wind composites and "smart" assemblies of nanostructures
energy, wireless sensors, rotorcraft, UAV, and thermo that can be controllably manipulated. Other projects
mechanical characterization of very high temperatureinvolve advanced aerodynamic simulations, the auto-
materialsand advanced composite$he two research mated design of wind tunnel tests, and the analyses of
areas that garner the most research funding and studeparachute recovery systems for ngeneration space-
participation are detonation engines and hypersoniccraft. Rice has a number of collaborative research

aerodynamics. MAE®G s n e wregsams witheNABAa Jolmgon Space @Genter, sand then
thermemechanical characterization of high tempera- university conducts K12 outreach with 28 high schools
ture materials and composites. in Houston to encourage students to pursue aerospace

interests and careers.

¢SElFa | A3K { OK22f |&weaditios th Tekad uni@sgitd) @sgarch pro-
grams, state technical and community colleges
The SystemsGo program, developed in 1996 at the Fredericks- produce some of the most sougliter graduates
burg High School in Fredericksburg, Texas, offers junior ang
i}

in the industry.
senior high school students an opportunity to participate in ‘ — e ——
.
handson, projectbased engineering and technology program = (—J | -

. . widies. SvSlemsGo A , ek — Texas State Techni-
in aerocience studies. SystemsGo Aeroscience uses rockeiry Texas State

: cal College (TSTC
to promote engineering Technical College. ge ( )

is the single largest
provider of aerospace programs in Texas. With
the nation'slargest airport owned and operated
by a public educational institution, TSTC in
Waco offers a full range of Federal Aviation
Administration (FAA}approved programs in-
cludes Aviation Maintenance, Air Traffic Con-
trol, Avionics, Aircraft Dispatch and Aircraft
Pilot Training. The curriculum is bolstered by
its FAA-certified staff and industry support. In
addition to the Waco campus, TSTC also offers
aerospace programs at its Harlingen and Abilene
campuses.

studies through re-
search, to develop work
force skills, and encour-
age high school stu-
dents to enter aca-
demic and career paths
in STEM (Science, TecH]
nology, Engineering,
and Math) fields that
lead to careers in the
engineering industries.
Endorsed by NASA, thi
nationally-recognized
curriculum is currently
taught at 26 high
schools nationwide.
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i T Federal Aviation Administration (FAA)
Approved Airframe & Powerplant Schools
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ALAMO St. Philip's Col- lege certificates in aerospace, and job placement. San

‘ ‘ COLLEGES lege part of the  Antonio area aviation employers that partner with the
Alamo Colleges college and the academy include: Lockheed Martin,

system in San An- Boeing, Chromalloy, ST Aerospace, Cessna Citation,
tonio, Texas, offers traditional college courses for stu-Mi 7, Standard Aero, Gore Design, and the U.S. Air
dents seeking the FAA Airframe and Power Plant Li- Force.
cense, and the Avionics Certificate. The college is
also the sole provider of customized instruction andFrom 2002 to the present, the National Science Foun-
development for business and industry. Through itsdation (NSF) has granted Texas over $21 million in
efforts to partner with industry and the community, St. aerospace and aviatioalated awards. Tasked with
Philipds Coll ege eaognizedr ekeepirgdhe dnited Statas atrtree llehdyng edge of dis-
dual credit aerospace academy. The academy is aovery, in addition to funding research in the tradi-
feeder program that provides Texans of secondaryt i o n al academic areas, the NS
school age with opportunities to earn diplomas, col-r i sk, hi gh payoffo ideas.

ST. PHILIP’S COLLEGE
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NSF awards within the State of Texas in the area of
Federal Aerospac®elated R&D Contracts  aerospace and aviation include:

FY 2009 Top Recipients in Texas  the experimental and theoretical study of high
speed flames for aerospace propulsion

Company Awarded _ P
Lockheed Martin Corporation $3,439,121,847 * the study of .p0|¥mers n t_hm films and other spe-
: cial geometries in the solid states to better under-
The Boeing Company $577,170,401 stand nanoscale behavior and their role in optimi-
The Boeing Company (sic) $173,298,939 zation of polymer properties in nanoelectronic,
Raytheon Company $95,016,508 nanolithographic, and nanocomposite applications.
MY Aerospace LP P The state is also home to important government aero-
L-3 Communications Holdings 54,163,768 spacer el at ed R&D facilities, not
Barrios Technology, Ltd. 23,099,093 son Space Center kiouston (see page 24).
Total $4,444,097,162 o
In FY 2009, seven of the top ten recipients of federal
*Contract amounts do not include all management fees . L
Sources: The Alliance for Science & Technology Research in R&D contracts in Texas were aerospace or aviation
America (ASTRA) related, and their contracts totaled over $4.4 billion.

Top Aerospace Product Manufacturing Companies in Texas
by Number of Employees

(B mei! a

Helicopter

maR TR commmcaions ik gaesnve Raytheon

Estimated
Company Example Location Cities Business Description Texas
Employees
Lockheed Martin Fort Worth, Dallas, Houston M”It.ary aircraft, missiles, space 20,000
vehicles
L-3 Communications Greenville, Waco, Arlington, Military & commercial aircraft 11,000

Rockwall systems

Corporate HQ, helicopters, aircraft

Bell Helicopter Textron Fort Worth, Amarillo 7,000
parts & components
. Dallas, Richardson, San Antoni . - .
The Boeing Company e o, B Fese Commercial & military aircraft 6,000
Raytheon McKinney, Garland, El Paso, Electronic aircraft components 4,000

Plano




OVERV

Top Passenger Air Transportation Companies in Texas
by Number of Employees

AMRD r W‘M a\n UNITED )

W

“

‘“ SOUTHWES AmericanAirlines’ EXP RESS
Estimated

Company Primary Location City Business Description Texas

Employees

AMR Corporation Fort Worth Airline holding company 6,500

Southwest Airlines Dallas Airline 4,800

American Airlines Fort Worth Airline 4,100

United Continental Houston Airline 3,700

ExpressJet Holdings Houston Contract airline 320

Q@ For an expanded list of major Texas aerospace and aviation companies, see Appendix, page 28.

Dallasbased Southwest Airlines acquires competitor AirTran

On May 2, 2011, Dallassed Southwest Airlines
grew by 25% when it closed its $1.4 billion pur
chase of lowcost competitor AirTran Airways,
based in Orlando, Florida. As a res8lbuthwest
gAt €t 3l Ay in AldltaNFhighQSouthK
5S40 OdNNByidfe R2SayQ
¢Nl yQa &aSNBAOS G2 aSt
¢tKSaS NRdziSa oAttt oS
tional service in its history. While Southwesi|
temporarily operate AirTran as a separate airline,
the brand will eventually be folded, and all
planes will fly under the Southwest banner.

NJt

| 1




Civil Aviation

General Aviation

The geographic size of the state and the distances be-

tween population centers make air travel in Texas a

While most small and mediusized cities do not at-
tract commercial air service due to the limited market
represented, these same cities are choice locations for
new business development and expansion of existing
businesses, according to TXDOT. Communities not
expected to attract scheduled commercial service or
business turbojet aircraft can benefit from air access
by singleengine and mukéngine pistorpowered and
turboprop general aviation aircraft. Access by these
types of aircraft is important for agriculture, oil and
gas exploration and production, banking, real estate
development and many other economic activities.

A statewide TxDOT survey of more than 5,000 busi-
nesses indicates that there are numerous additional

necessity for many businesses. Texas airports serve as

the base of operation for a diverse group of busi-
nesses, including airlines, air cargo companies, fixed
base operators, flight schools, government entities,
retail, and others.

In addition to serving the needs of decentralized in-
dustry and other businesses, aviation offers many op:
portunities for the development and diversification of

the statebs economy. Si g
tional markets places an increased emphasis on facili
ties that enable Texas to compete in the worldwide
economy.

A study by the Texas Department of Transportation
(TXDOT) Aviation Division estimated the economic

i mpacts of the stateds g
at $8.7 billion and the commercial aviation service
sector at $40.1 billion, for a total economic impact of
$48.8 hillion. InSite SelectioMagazi ned s
vey of corporate CEOsegarding business location
decisions, access to a major airport was identified as 4
key location factor by half of all respondents.

Texas Aviation Inventory Sheet

Q 1,625 privateuse landing sites

Q 395 publieuse landing sites
w 27 commercial service airports
w 106 community service airports
w 67 business/corporate airports
ni fi©&%PRSICSEHYCRAPP i n |
w 24 reliever airports
w 2 heliports

Q 30,784 registered aircraft

w 17,692 individually registered
w 9,325 corporate aircraft
w 3,394 partnership/ceowner registered

Q 47,949 FAA certified pilots
5,718 FAA certified mechanics and repairmé¢n

P O ? 8 sur - P
Q 7,794 FAA certified flight instructors

L
Sources: Texas Department of Transportation (TXDOT) and

Federal Aviation Administration (FAA)
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jobs that are reliant- onDallagFort Worthaair eodtes is omeyo$ theemmst feedvilyp u b | i ¢

use airports. Many neaviation businesses in Texas traveled in the nation.
also depend on the airport system to efficiently move
personnel, equipment, and products. Some busi-
nesses own or charter general aviation aircraft, many
have employees who travel regularly.

Various state and federal agencies use the system o
airports to support their activities including law en-
forcement, natural resource monitoring, aerial map-
ping, and fire control. Many airports support the op-
eration of aircraft that are

' OALGAZ2Y Aa GAGrE G2 GKS adldsQa

used to transport patients tq
medical facilities, perform Texas is home to six
search and rescue missiong, of the 50 busiest air-
and monitor traffic. ports in the country,
when measured by
In addition, airports support 4 annual passengers
wide variety of recreational boarded. They include
flying activities such as soar Dallas/Fort  Worth
ing, parachuting, and flight (No. 4), Houston
training.  General aviation George Bush Inter-
access t o t h g Stateds worl d continental (No. 7),
class hunting and fishing ar{ Houston Hobby (No.
eas, many of which are in 40), Austin-
remote locations, greatly Bergstrom (No. 43),
benefit these industries. San Antonio (No. 47)
and Dallas Love Field

(No. 49). The eco-
nomic activity generated
. L by over 115 million people traveling through Texas
airports annually plays an important role in the avia-
Texas ha®27 airports with commercial operations in tion industry in Texas.
23 major cities. Of these airports, Dallas/Fort Worth
International Airport (DFW Airport) and Houston Located halfway between the cities of Dallas and Fort
Intercontinental each serve more than 20 million pas- Worth, DFW Interna-
sengers per year, while four additional airports serve tional Airport (DFW)
more than 1 million passengers per year (see Map s offers nearly 1,900
page 13). ;\\\\\\ flights per day and
serves 57 million pas-
Texas residents make frequent use of commercial sersengers a year to 146 domestic and 46 international
vice for intrastate and interstate travel. According to destinations. Nineteen commercial airlines, including
the Air Transport Association (ATA), the Houstn seven international carriers, serve DFW Airport.

American Eurocopter helicopter used by the oil & gas industry

11



