


56

Atlas II launching from

Cape Canaveral

(Photo: Lockheed Martin

Corporation)

Cape Canaveral Air Force

Station from Skylab

(Photo: NASA)

Existing US Spaceports

The Federal Government has been operating US launch ranges for over

50 years. In the early years, military and civil government agencies

conducted most of the launches. However, in recent years, commercial

operations have increased, and there are now four commercial US

launch centers licensed by the FAA. They are the California Spaceport

in California, Kodiak Launch Complex in Alaska, Florida Space

Authority’s launch complex at the Cape Canaveral Air Force Station

(CCAFS), and VSFC at Wallops Flight Facility (WFF) in Virginia. The

first commercial launch was the lunar Prospector mission flown from

Florida Space Authority’s launch complex in January 1998. The following

information on existing and proposed spaceports is primarily derived

from FAA’s 2001 report on US commercial space transportation.13

Cape Canaveral Spaceport. Cape Canaveral Spaceport is a partner-

ship among the US Air Force’s 45th Space Wing at CCAFS, KSC, and

the Florida Space Authority (FSA). Located on the eastern shore of

central Florida at 28 degrees 30 north latitude and 80 degrees 30 west

longitude, it is the world’s busiest and most competitive launch site and

can support a variety of launch trajectories. The Cape Canaveral

Spaceport can support the smallest suborbital experiment payloads up

to the largest commercial satellites, and defense and space explora-

tion missions. With more than 11 different types of rockets routinely

launched from its pads, it accommodates more space launches than

the rest of the world combined. Six active pads at CCAFS are used to

launch Delta, Atlas, Titan, and Athena launch vehicles. KSC has two

pads for the Space Shuttle.

In addition to a wide variety of launch options, the Cape Canaveral

Spaceport offers payload processing facilities, security services, and

access to the world’s only quadramodal transportation system:

space, rail, water, and road transit. Nearby Port Canaveral maintains a

Foreign Trade Zone, with Orlando International and Melbourne Inter-

national Airports less than 1 hour away.

Cape Canaveral Air Force Station (CCAFS). CCAFS, adjacent to

KSC, is the historic base for the first US orbital flights, starting with

Explorer I on a Redstone launch vehicle in 1958. Alan Shepard, John

Glenn, and many other space pioneers first rocketed into space from

the Cape.

The 45th
 Space Wing, US Air Force, is responsible for the daily

operations encompassing 1,500 facilities, 16,000 acres, and a

workforce of 10,000 people. The 45th
 Space Wing also provides range

support for all launches from CCAFS, KSC, and FSA. The Eastern

Test Range extends 10,000 miles into the Atlantic Ocean.
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Vehicle on Florida Space

Authority launch pad

(Photo: USAF)

In addition, the 45th
 Space Wing oversees protection of the environ-

ment, including myriad species of endangered and protected wildlife

and numerous types of exotic plants. Responsibilities also extend to

the preservation and protection of historical artifacts. Most important,

the 45th
 Wing commander or his deputy serves as on-scene com-

mander and provides disaster response forces for all space launches

and all hazardous materials operations.

Kennedy Space Center (KSC). KSC is the NASA center of excel-

lence for launch and payload processing systems. It is also NASA’s

lead center for acquisition and management of ELV services and

payload carriers. Located on Merritt Island, Florida, KSC handles the

checkout, launch, and landing of the Space Shuttle and its payloads.

Because KSC is the starting point of all US human space flight from

its two Shuttle launch pads, it continues to draw worldwide attention.

In addition to supporting crewed missions, KSC also coordinates all

launches of NASA payloads and ELVs, whether those launches take

place at Cape Canaveral Spaceport, at VAFB in California, or else-

where. The ELV program launches satellites and probes that monitor

weather and other conditions on Earth, planets, and other space

objects such as asteroids and comets.

KSC has gained an impressive body of expertise over its history and

is rapidly emerging as a world-class spaceport technology center. It

has much to offer in the development of future launch vehicles and

other spaceports around the globe. As the nation’s premier launch

site, KSC will be able to offer a wide variety of space transportation

systems in the future.

In cooperation with the State of Florida, KSC is developing a 400-

acre land parcel as a space commerce park dedicated to space

research. Construction on the Space Experiment Research and

Processing Laboratory, dedicated to life science payloads and

research for the International Space Station, began in 2001. Serving

as a centerpiece for the commerce park, this project is part of an

effort to expand KSC’s historical role as a launch site to include

significant research activity. This new research focus, combined with

KSC’s expertise in spaceport operations and technology, will make it

a valuable resource for those seeking to design and develop future

spaceports.

Florida Space Authority (FSA). Established in 1989, SFA is respon-

sible for statewide space-related economic and academic develop-

ment, including regulatory and operational support to the space

transportation industry.
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Vandenberg Air Force Base

(Photo: USAF)

The authority operates much like an airport or seaport authority,

providing infrastructure, access, and operational support for expend-

able reusable and suborbital launch vehicle programs. It currently

manages two operational pads, Launch Complexes (LC) 46 and 20,

and a state-of-the-art Space Operations Control Center at Cape

Canaveral Spaceport, Florida. LC 46 supports solid-motor launch

vehicles such as Athena and Taurus. LC 20 is a focal point for technol-

ogy development and validation and supports several classes of

small launch vehicles for both orbital and suborbital launches.

FSA works with industry and local, state, and Federal agencies along

with elected officials to support space-related programs and invest-

ment in Florida. The authority provides financing, advocacy, technical

support, business incentives, and facility/infrastructure development

for

space-related projects. In addition, the authority works closely with

public and private universities and colleges in the state to increase

their involvement in space-related research and education.

Vandenberg Air Force Base (VAFB). A 98,000-acre installation in

Lompoc, on the central coast of California about 150 miles northwest

of Los Angeles, VAFB is the nation’s premier polar launch site, home

to five launch complexes, and one commercial spaceport. It is the only

military installation in the United States that launches robotic govern-

ment and commercial satellites into polar orbit.

The base serves as the headquarters for the 14th Air Force, which is

responsible for all US Air Force space programs—including spacelift at

VAFB and Cape Canaveral—and on-orbit space operations worldwide.

It is home to the 30th Space Wing, which manages and supports

spacelift operations and flight tests of the nation’s intercontinental

ballistic missile (ICBM) force. It also operates the Western range

network, a geographic region consisting of instrumentation sites along

the California coast and extending down range in the Hawaiian Is-

lands, for use by the US Government and commercial launch firms

operating from Vandenberg with space, missile, and aeronautical

vehicles. VAFB is the only site that launches ICBMs toward the

Kwajalein Atoll to verify weapon systems performance.

The Atlas missile made its debut in a west coast flight on September

9, 1959. In 1961, the Titan I entered the inventory at VAFB. Also, the

solid-propellant, three-stage Minuteman ICBM was under development

and began flight tests at Vandenberg in September 1962.

In subsequent years, other launch vehicles followed, including the

Peacekeeper (MX) ICBM beginning in June 1983, the Titan IV space

booster in March 1991, the commercial air-launched Pegasus

booster in April 1995, and most recently, the Delta II commercial

space booster in February 1996. By early 2000, nearly 1,800 orbital

and ballistic missiles had lifted off from VAFB. VAFB is now also one
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Wallops Flight Facility

(Photo: NASA)

California Spaceport

(Photo: Spaceport Systems

International)

of two national sites for launch of the Boeing Delta 4 Evolved Expend-

able Launch Vehicle (EELV), a state-of-the-art family of small-, me-

dium-, and heavy-lift expendable launchers. Space Launch Complex 6

(SLC-6) at VAFB was originally constructed for the USAF’s Manned

Orbiting Lab (MOL) in the 1960s and is being upgraded to accommo-

date the EELV.

Following cancellation of MOL, the USAF and NASA planned to use the

facility for West Coast launches of the Space Shuttle. After the Chal-

lenger accident in 1986, however, those facility modifications were

cancelled. Today commercial launch firms use SLC-2.

California Spaceport. The California Spaceport, located near Lompoc,

California, is a commercial launch services company operated and

managed by Spaceport Systems International (SSI), LP, a limited

partnership between ITT Federal Services Corporation and California

Commercial Spaceport, Inc.

The California Spaceport was the first commercial launch site to be

licensed by the Department of Transportion (DOT) Office of Commer-

cial Space Transportation, in September 1996. SSI has signed a 25-

year lease with VAFB to use a commercial launch site. From its position

on VAFB, California Spaceport supports a variety of mission profiles to

low polar orbit inclinations, with possible launch azimuths ranging from

220 degrees to 150 degrees.

Begun in 1995, the new launch complex accommodates several

configurations of small launch vehicles, based on either the Castor

120 or the Minuteman solid-motor first stages. Plans are underway to

provide facilities to service launch vehicles using a variety of liquid

and cryogenic fuels. The completed launch complex will provide two

stack and checkout facilities for preparation of launch vehicles. Rail-

mounted mobile launch platforms will transport the stacked vehicle

and payload to the launch site. Astrotech Space Operations, Inc. also

operates a payload processing facility on the site.

California Spaceport now leases the Payload Preparation Room lo-

cated near SLC-6 as its Integrated Processing Facility (IPF). California

Spaceport provides payload processing services and orbital launch

support services to both commercial and government users. The NASA

Lewis satellite used California Spaceport’s payload processing ser-

vices, and California Spaceport also has contracts to provide payload

processing for two Earth Observation System (EOS) satellites. In

January and July 2000, California Spaceport conducted its first two

orbital launches on a Minotaur launch vehicle.

Wallops Flight Facility (WFF). NASA has operated a sounding rocket

range at Wallops Island, Virginia, since 1945. NASA conducted its first

orbital launch from a balloon used to study atmospheric density. Since
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Virginia Space Flight Center

(Photo: VSFC)

that time, several orbital and suborbital missions have been con-

ducted at Wallops. Other orbital launches from WFF include Orbital

Sciences Corporation’s Pegasus air-launched vehicle, the first of

which deployed the MSTI 3 satellite in 1996 on a commercially li-

censed launch. In April 1996, the US Air Force designated WFF as

one of the sites to conduct launches of converted Minuteman II

missiles under the orbital/suborbital program, along with the Kodiak

Launch Facility (KLC) and California Spaceport.

WFF had six Pegasus XL launches from 1996 to 1999 and

supported other non-US launches of the Pegasus with mobile range

equipment. Five launch areas, including one for heavy-lift suborbital

rockets and one for classified payloads, two blockhouses, and prepa-

ration facilities are operational.

WFF has conducted more than 1,500 launches since 1945. The last

Scout launched from WFF was in 1985. WFF personnel and mobile

range equipment participate in about 20 to 35 suborbital launches per

year from Virginia, Alaska, and other worldwide sites such as those in

Australia, Kwajalein, Norway, and Sweden.

Virginia Space Flight Center (VSFC). The VSFC is a partnership

with the Virginia Commercial Space Flight Authority, NASA, the

Virginia Economic Development Partnership, Old Dominion Univer-

sity, Virginia’s Center for Innovative Technology, and DynSpace, LLC.

DynSpace is a joint venture between the Commonwealth of Virginia

and DynCorp. The VSFC develops and operates a multiuser space-

port at the NASA WFF that provides low-cost, safe, reliable, schedule-

friendly space access to commercial, government, and academic

users.

VSFC’s capabilities include suborbital and orbital missions with

payloads of up to 8,500 pounds on solid, liquid, or hybrid fuel

vehicles. Optimal orbital inclinations fall between 38 and 60 degrees,

with other trajectory options such as polar and retrograde achievable

with in-flight maneuvering. VSFC leases the following facilities from

NASA:

• A fully equipped launch range with fixed and mobile tracking,

telemetry, and command destruct capability

• A modern Range Control Center capable of supporting multiple

missions

• Launch pads and support structures capable of handling multiple

vehicle configurations (Launch Pad 0-A currently supports ve-

hicles with payload capacities of up to 2,500 pounds; Launch Pad

0-B will support larger vehicles)

• Versatile payload processing and integration facilities

• Hazardous processing facilities

• A full-service airport capable of supporting air-launched vehicles

and heavy cargo
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Kodiak Launch Complex

(Photo: KLC)

• Controlled airspace to facilitate launch operations and scheduling

• Test laboratories and machine shops with fast turnaround for

unique fabrication and test requirements

Services include the following:

• An efficient technical and managerial interface between the

customer and the launch range using standard processes and

procedures

• Range safety provided by certified NASA and VSFC personnel

• Launch vehicle flight certification provided by NASA, wherein

design reviews ensure that launch vehicles and spacecraft are in

compliance with range safety requirements

• Range scheduling, for optimization of range assets and satisfaction

of customer launch requirements

• Facility scheduling, maintenance, and inspection to accomplish

ground processing and launch

Kodiak Launch Complex (KLC). KLC is the first new US launch

complex built in several years and is the first US launch site not collo-

cated with Federally owned real estate. It is located on Narrow Cape,

Kodiak Island, Alaska, approximately 25 miles southwest of Kodiak and

approximately 250 miles south of Anchorage. The complex consists of

several facilities, including one launch pad and service structure, an

integration and processing facility, a spacecraft assembly transfer facility,

a payload processing facility, and an LCC. These facilities occupy a

footprint of 27 acres within the 3,100-acre spaceport. The first orbital

launch from KSC was an Athena 1 in September 2001.

This site accommodates Castor 120 and smaller rockets on both

suborbital and low-Earth orbit polar launches with an advertised launch

corridor of 64 degrees either side of due south. The launch pad can be

expanded for liquid-fuel rockets and is advertised as being capable of

accommodating taller rockets, if required.

Developed and built by the state of Alaska, this site is intended to

serve commercial enterprises launching telecommunication, remote

sensing, space science, and DoD satellites. For the purposes of

developing and promoting the space industry, the state established the

Alaska Aerospace Development Corporation (AADC), a public

corporation that operates administratively within Alaska’s Department

of Community and Economic Development and also is affiliated with

the University of Alaska. The AADC received a spaceport operator’s

license from the FAA after successfully completing a 4-year permitting

effort.

The AADC offers port facilities, a regional airport, and a transportation

system within the island’s infrastructure, along with additional air and

sea shipment transfer capabilities at Anchorage. A memorandum of

agreement is in place with the Coast Guard to provide launch impact
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Sea Launch

(Photo: Sea Launch)

zone safety, monitoring, and clearance. The site is a designated

Foreign Trade Zone that allows foreign customers exemptions from

customs duties. One of the site’s more attractive features is the

absence of competition for launch range services with other

programs for launch range services.

Edwards Air Force Base. NASA’s Dryden Flight Research Center

and the Air Force Flight Test Center are located at Edwards AFB in

Mojave, California. Although early Space Shuttle flights landed at

Edwards, NASA prefers to use KSC as the Shuttle’s primary landing

site and uses Edwards as a backup site. There are no vertical launch

facilities at Edwards, but it has been used as a site for reusable launch

vehicle demonstration programs such as the X-37, X-38, and X-40.

White Sands Missile Range. Located 15 miles northeast of Las

Cruces, New Mexico, White Sands Missile Range, which includes the

NASA White Sands Flight Test Center, is operated by the US Army and

is used mainly for launching sounding rockets. The site also supports

Ballistic Missile Defense Organization flight testing and is used as a

test center for rocket engines and experimental spacecraft. Facilities at

White Sands include seven engine test stands and precision cleaning

facilities, including a class-100 clean room for spacecraft parts. White

Sands is also the Space Shuttle’s alternate landing site after Edwards

AFB and KSC.

Sea Launch. Sea Launch, the world’s only ocean-based launch

services company, provides commercial satellite customers with a

direct and cost-effective route to geosynchronous transfer orbit. From

its equatorial launch site, the Sea Launch Zenit-3SL rocket can lift a

heavier spacecraft mass or place a payload into a higher perigee,

helping satellite operators attain extended satellite service.

Boeing, a 40 percent partner of Sea Launch, manufactures the

payload fairing, is responsible for analytical and physical spacecraft

integration, and manages overall mission operations, including the

home port located in Long Beach, California. The launch site is in the

Pacific Ocean at the equator, 154 degrees west longitude.

In addition to Boeing, Sea Launch’s international partners include

RSC Energia (Russia) which provides Block DM upper stage, launch

vehicle integration, and mission operations; SDO Yuzhnoye/PO

Yuzhmash (Ukraine), which provides the first two Zenit-3SL stages,

launch vehicle integration support, and mission operations; and the

Anglo-Norwegian Kvaerner Group (Norway), which provides opera-

tional services and built the launch platform, Odyssey, and the assem-

bly and command ship, Sea Launch Commander.
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Proposed US Spaceports

The National Coalition of Spaceport States (NCSS). NCSS was

established in February 2001 in Washington, DC, by 14 US states for

the purpose of uniting behind the common mission of regaining

America’s predominance in commercial space development. This

group hopes to influence commercial space policy, with an emphasis

on spaceports. The Coalition’s goals include the definition, develop-

ment, and operation of spaceports in the United States with an

emphasis on promoting the development of new spaceports in

Coalition states. The 14 NCSS founding member states are Ala-

bama, Alaska, California, Florida, Montana, Nevada, New Mexico,

Oklahoma, South Dakota, Texas, Utah, Virginia, Washington, and

Wisconsin. In late 2001, Nebraska joined the NCSS as an associate

member.

Alabama Spaceport. The Alabama Commission on Aerospace has

proposed Baldwin County, across the bay from the city of Mobile, as

a site for a spaceport. Its goal is to have a spaceport operational in

10 years that would service third generation RLVs.

Mojave Civilian Test Flight Center. The Mojave Airport was estab-

lished in 1935 in Mojave, California, as a county facility with taxiways

and basic support facilities suitable for general aviation. A few years

later, the airport was taken over by the Federal Government and

turned into a Marine Corps auxiliary air station. In 1961 it was reac-

quired by the county government and turned into a civilian flight test

center. Today, it has four rocket test sites, runways, test stands, and

engineering buildings.

Montana Spaceport. The state of Montana is aggressively trying to

develop its space industry. Montana proposes to fly RLVs from a site

near Great Falls, Montana, and Malmstrom AFB and is in the process

of obtaining a commercial spaceport license from the FAA. However,

since the cancellation of the X-33 program, the state has suspended

development plans.

Nevada Test Site. Kistler Aerospace selected the Nevada Test Site,

60 miles northwest of Las Vegas, as a spaceport for the K-1. Al-

though it does not have any launch infrastructure, the Nevada Test

Site has existing basic infrastructure that can be used for support

facilities such as a paved runway, water, roads, and power.

Oklahoma Spaceport. The state of Oklahoma designated the

Clinton-Sherman AFB at Burns Flat as the site for a future Oklahoma

spaceport. In addition to the existing infrastructure, there are plans to

eventually build a rocket engine manufacturing facility. The state has

not allocated any money to develop a spaceport, but the designation

allows continued spaceport planning and development when funding
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sources are identified. As an inland site, the Oklahoma spaceport will

be limited to launching RLVs that will not release spent rocket stages

on populated areas.

South Dakota Spaceport. Western South Dakota near Ellsworth Air

Force Base is being considered as a future spaceport site. However,

there is no infrastructure in place and all work to date has been

preliminary and is dependent on market development.

Southwest Regional Spaceport. The state of New Mexico

proposes to construct and operate the Southwest Regional

Spaceport near the south central New Mexico town of Upham. The

proposed spaceport expects to launch vehicles capable of

terminating each flight without damage and making a fully controlled

soft landing under emergency conditions. No spent stages or other

components would be released during normal flight. Major

components of the proposed Southwest Regional Spaceport include

two launch complexes, a landing strip, an aviation complex, a

payload assembly complex, support facilities, and a cryogenic plant.

Spaceport Washington. Spaceport Washington, a joint public and

private partnership, has identified a site in central Washington state

at a former Air Force base where infrastructure is already in place.

The state proposes to use the site for both horizontal and vertical

launches.

Texas Spaceport. The state of Texas has enabled the development

of one or more commercial spaceports for RLVs. Two of the three

candidate sites are located on the Gulf of Mexico; another is in the

desert area of western Texas. The Texas spaceport site(s) will be

selected in cooperation with RLV operators. The spaceport(s) will be

owned and operated by a public–private partnership. Texas

established a Spaceport Authority through legislation enacted in

1999.

Utah Spaceport. The Wah Wah Valley Interlocal Cooperation Entity

proposes constructing and operating a commercial launch site that

uses approximately 175 square miles of Utah State Trust lands

located 30 miles southwest of Milford. This proposed spaceport’s

mission is to provide a cost-effective launch and recovery facility for

SSTO RLVs.

The proposed spaceport would be developed over several years.

The project includes constructing a new 8,500-foot-long space

vehicle recovery and aircraft runway at an elevation of 2,800 feet

above sea level and two space vehicle launch facilities at 4,300 feet

above sea level. Additionally, the Utah Spaceport would construct

assembly, testing, processing, and office facilities.
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Wisconsin Spaceport. The Wisconsin Spaceport is being estab-

lished at Sheboygan, on Lake Michigan. It began operating 4 years

ago and has launched several sounding rockets to altitudes of 34

miles. Although there has been no approval by the state for future

development, the plan is to have the capability for RLV launch and

recovery if the market warrants.
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South America

Alcantara Launch Center, Brazil. The Alcantara Launch Center

targets the expanding GEO communications satellite market. Located

on the coast less than 3 degrees south of the equator, the spaceport

offers a site for launches into geosynchronous orbits. The site of 30

NASA/INPE sounding rocket launches in 1994, Alcantara has had

more than 275 suborbital launches since 1989, with two unsuccessful

orbital attempts in 1997 and 1999. Brazil hopes to have its first

successful launch in 2002.

Kourou, French Guiana. The Guiana Space Center provides

optimum operating conditions for commercial launches. Situated

close to the equator at 5.2 degrees north latitude, it is ideally situated

for missions into geostationary orbit. France built its launch base at

French Guiana in 1964, shifting operations to South America from the

French Sahara. Kourou became operational in April 1968 with the

launch of a French Veronique sounding rocket.

Source: FAA Office of Commercial Space Transportation

Kourou, French Guiana

(Photo: ESA/CNES/

Arianespace-Service Optique

CGS)

Site Location
Launch

Azimuth

Vehicle/Payload

Capability

2.2 S

44.3 W
90 to 343 degrees

Athena class,

Pegasus <5,000 lb.

Kourou,

French Guiana

5.2 N

52.4 W

-10.5 to 93.5

degrees

Ariane 5

>12,000 lb.

Alcantara, Brazil

Figure I-6. South American spaceports
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Launching near the equator reduces the energy required for orbit plane

change maneuvers. This saves fuel, enabling an increased operational

lifetime for Ariane’s satellite payloads. The French Guiana coastline’s

shape allows for launches into all useful orbits from northward launches

to –10.5 degrees through eastward missions to +93.5 degrees.

The ELA-2 launch complex entered service in 1986 and continues in

operation with Ariane 4. The ELA-3 launch facility was developed for

Ariane 5, with the first mission performed from this site in 1996. This

facility is designed to handle 10 or more Ariane 5 flights a year.
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Source: FAA Office of Commercial Space Transportation

Russia

Russia’s existing launch sites include Baikonur (located in the neigh-

boring nation of Kazakhstan), Plesetsk, Kapustin Yar, and Svobodny

Cosmodromes. Plesetsk Cosmodrome, a longtime military launch site,

and the new Svobodny Cosmodrome are now used as commercial

launch centers. The Russian Soyuz, Proton, Start, Rokot, and Kosmos

boosters are used. Russian companies have also begun to use military

launch centers as commercial spaceports since the collapse of the

Soviet Union.

Kapustin Yar. Located south of the city of Volgograd on the Volga

River, the Kapustin Yar launch center was founded in 1947 and is the

home of Russia’s first ballistic missile launch site.

Plesetsk. In 1957, the Soviet government approved the creation of

top-secret missile bases code-named “Angara” near Plesetsk. As of

1997, Plesetsk had launched more than 1,500 spacecraft. Because of

reduced defense spending and military space activities, space

launches in Plesetsk fell from 47 in 1988 to six in 1996.

Figure I-7. Russian spaceports

Site Location
Launch

Azimuth

Vehicle/Payload

Capability

45.6 N

63.4 E
25.2 to 193 degrees

Proton, Soyuz, Zenit,

Dnepr, Rocot, <9,000 lb.

62.8 N

40.1 E
Tsirion

Kapustin Yar, Russia
48.4 N

45.8 E
90 to 107.8 degrees

Baikonur, Kazakhstan

Tskylon>3,000 lb.

Plesetsk, Russia 14 to 90 degrees
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Baikonur. The Baikonur Cosmodrome in Kazakhstan was the Soviet

Union’s premier launch facility and is still the site of Russia’s crewed

space program. The facility’s high-latitude location in central Asia

reduces orbital payload capability by as much as 35 percent over an

equatorial location. With the collapse of the Soviet Union, the possi-

bility of transferring crewed space launches from Baikonur to

Plesetsk was considered but not implemented because of the ex-

pense to transfer and the location of Plesetsk.

Russia is aggressively marketing its ELV launch capability, particu-

larly the Proton launch system based at the Baikonur Cosmodrome.
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China. All of China’s launch sites—Jiuquan, Taiyuan, and the Xichang

Satellite Launch Centers—use the Chinese Long March launch

vehicle. China has launched its own satellites since 1970. The first

commercial launch was in 1990, when a Long March rocket placed a

communications satellite into orbit for a Hong Kong company. The

Chinese hold 6 percent of the world’s commercial launch business

and offer a discount to customers using the Long March vehicle.

Trade agreements that limit the number of western satellites China

can launch expired in 2001, which could give the Chinese a greater

share of the world market.

Source: FAA Office of Commercial Space Transportation

Figure I-8. Asian spaceports

Location
Launch

Azimuth

Vehicle/Payload

Capability

41.2 N

100.3 E
135 to 153 degrees Long March 2F

37.3 N

111.5 E
90 to 190 degrees Long March 3B

38.6 N

108.2 E
38 to 99 degrees Long March

28.5 N

102.0 E
94 to 105 degrees Long March

31.2 N

131.1 E
29 to 75 degrees H-II, H-IIA >12,000 lb.

30.4 N

131.0 E
99 to 99 degrees H-II, H-IIA >12,000 lb.

Site

Jiuquan, China

Taiyuan, China

Wuzhai, China

Xichang, China

Kagoshima, Japan

Tanegashima, Japan

Asia
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Japan. Japan’s launch centers are located at the Tanegashima

Space Center on Tanegashima Island and Kagoshima Space Center

on Kyushu Island. The Japanese use their H-2 and H-2A boosters

for commercial launches. Japan began launching small rockets in

the 1960s and developed its H-2 rocket program in the 1980s and

early 1990s. The H-2 was first successfully flown in 1994.
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Training and
Certification

To succeed in a competitive environment, a spaceport must have a

fully competent work force dedicated to its mission. The importance

of the human asset to spaceport success was underlined in two

recent NASA failure review reports of scientific missions to Mars. In

one, the investigative board emphasized “All individuals should feel

ownership and accountability, not only for their own work, but for the

success of the entire mission.”14  NASA’s managers of high-profile

missions have urged placing higher priority on hiring people, motivat-

ing them, and training them to do their jobs.

In a commercial environment, all members of the spaceport team

must be knowledgeable about their assigned systems, understand

how related systems interface and function, be sensitive to custom-

ers’ expectations, and commit to safety and success.

This section of the handbook offers a training approach that ad-

dresses these competencies. This approach does not frame a

specific curriculum—a responsibility best left to spaceport manag-

ers—but does establish guidelines for employee development.

Competencies

Mission managers are the first and most essential source in defining

the technical competencies for each occupation.15 They identify

specific tasks and the knowledge and skills necessary to perform

them. Since mission managers are heavily committed to other

mission-related responsibilities, administrative support personnel are

a cost-effective resource for recording the competencies identified for

each occupation. They can identify common competencies required

of multiple occupations and develop formal plans for the training and

development of workers to ensure mission success. Since support

personnel also typically handle recruitment, their involvement ensures

that a spaceport hires people with the right basic tools for systems-

specific training and continuing education.

In addition to technical competencies, the spaceport operator should

provide every spaceport worker with training on safety, facility use,

and customer service.

Spaceport operations require workers with specialized knowledge

and skills in technical areas such as fluid and gas systems, cryogen-

ics, propellants, logistics, flight systems, testing and analysis, corro-

sion control, safety, reliability, avionics and other sensor and instru-

mentation systems, communications and telemetry systems, range

control, and weather.
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Integrated Curriculum

Every spaceport worker should have a personalized training devel-

opment plan that identifies specific training needed to master

requisite job skills. The plan should credit all prior formal education

and experience related to the occupational skills requirements. It

should project the additional training necessary for each worker to

master assigned systems, understand related system interfaces,

and meet the unique demands of processes, facilities, safety

considerations, and mission imperatives of each position.

The spaceport can best provide this training and experience

through an integrated curriculum that allows spaceport workers to

have a continuing educational experience. This approach ensures

that the spaceport’s work force is always state-of-the-art, which

makes the spaceport competitive to customers and attractive to

talented workers. The formula is as follows:

Competencies + Continuing Development = State-of-the-Art Work Force

The emphasis on continuing skills enhancement is essential to

avoid technical obsolescence and to keep the spaceport team on

the cutting edge of emerging practices and technologies. This team

must master the processes and techniques required to perform

today’s missions and develop the skills needed for future missions.

As more innovative technologies evolve, future business will go to

those who are prepared.

The Spaceport as Campus

The spaceport must be more than an operations facility; it must

also provide a campus atmosphere of constant learning and techni-

cal growth. The spaceport should identify and offer a full range of

relevant technical learning experiences, including those required to

accomplish current missions using today’s technology, those

designed to master new technologies for tomorrow’s missions, and

those enabling individual growth in planning and management

responsibilities. Each area of skills development should be pre-

sented through the method determined to be most effective for

transmitting the specific knowledge involved, and each should be

presented by the source deemed most capable for that subject.

The spaceport’s integrated curriculum includes formal classroom

instruction, virtual learning, simulation, and hands-on applications

in both individual learning and team-experience environments.

Sources will include universities, mission specialists and managers,

and specialized training vendors.

A continual learning environment provides an intellectually stimulat-

ing, technically challenging and growth-oriented workplace. The

spaceport as campus has an edge in attracting, developing and

retaining talented, future-minded technical experts, and it promotes

innovative thinking that can improve ongoing spaceport operations.

Students from the
College of Engineer-
ing at California
State University,
Long Beach, teamed
with Garvey Space-
craft Corp. to build,
launch, and recover a
sounding rocket, the
Prospector I, June 3,
2001. John Garvey,
founder of Garvey
Aerospace, said, “We
thought there might
be interest in the
academic world, and
this might be good
for giving engineer-
ing students some
hands-on experi-
ence.”

—Space News,
July 9, 2001
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Core Curriculum Candidates

GMU CCP senior research fellows performed a targeted survey to

identify the competencies spaceport managers believe are most

critical for successful operations. Interviews of leaders in the field

produced the following list of competencies that should be priorities

in developing an integrated curriculum:

• Systems testing (emphasis on integrated testing)

• Human factors

• Cryogenics

• Software

• Information technology (IT)

• Customer service

• Project control

• System design

• Risk assessment (safety, reliability, maintainability, quality)

• Launch site processing

These competencies are not exhaustive but should be part of a

comprehensive integrated curriculum.

The interviewees highlighted the following points:

1. Spaceports need workers with strong backgrounds in testing the

different systems of spacecraft and facilities. This includes hands-

on experience with many types of test equipment and techniques

and a good general knowledge of all engineering disciplines, with

expertise in at least one discipline.

2. Spacecraft technicians should be formally licensed.

3. Since most problems are caused by human error, workers should

have experience in conducting root-cause analyses.

4. Spaceports need to develop workers’ computer skills and encour-

age them to learn new skills in the different systems related to

engineering disciplines, including electrical, electronics, informa-

tion technology, mechanical, software, and propellants.

5. Although the basic technical skills employed today and in support

of future missions are similar, future applications will differ, de-

pending on the part of the life cycle being emphasized in space-

port technologies.

6. Spaceports are responsible for integrating particular payloads

into the generic launch system. They are also responsible for

designing and building methodologies that enable integrated

testing and effectively tie payloads into the launch system.

7. Proficiency in checkout, data, and telemetry systems is required

to build integrated testing modules. Workers should also have the
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basic engineering and systems expertise necessary to understand

ground support equipment and launch support services.

8. Effective launch site support management must have knowledge

of the overall processing flow of payloads, with an emphasis on

knowledge of facilities, capabilities, and available services, as well

as strong communications and facilitator skills.

Uniform Certification and Licensing

The integrated curriculum should be verifiable at each stage of exper-

tise development. Workers who attain each successive stage should

be certified and licensed by an independent authority as eligible to

work on mission activities requiring that level of technical expertise. It

is recommended that the FAA, in an expanded role, take on the task of

certifying spaceport workers. Those who work at the launch pad,

vehicle processing facilities, payload facilities, testing laboratories,

and other technical facilities should be required to have FAA certifica-

tion as a condition of working in those operations. The FAA, in consul-

tation with spaceport technical managers, would establish and publish

uniform criteria for each spaceport occupation determined to be

mission critical, including all occupations affecting the safety of space-

port operations.

Worker Development

Once workers have been licensed and certified, they must maintain

and increase their knowledge, skills, and competencies. The profes-

sional development of each worker should be guided using the follow-

ing approaches:

• Formal education

• Experience training—on-the-job training, job rotation

• Conceptual training—manuals, courses, simulations

• Mentoring

• Formal frameworks—career ladders, individual development plans

• Documented procedures—handbooks, manuals, guidebooks

• Project-tailored resources—specific training, industry/government/

academic expert roundtables

Training delivery systems must also accommodate a diverse work

force with different learning styles that must operate under rapidly

changing requirements. Options include the following:

• Curricula at colleges and universities—formal degree/certification

programs, lectures, symposia

• Interactive, computer-based distance learning

• Computer-based simulations—virtual reality programs, robotic

interaction

• University/government/industry partnerships—internships, hands-

on specialized training
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