SPACEPORTS
0F THE WORLD

Author
THOMAS G. ROBERTS

AReport of the
CSIS AEROSPACE SECURITY PROJECT

CENTER FOR STRATEGIC &
INTERNATIONAL STUDIES

CSIS







MARCH 2019

SPACEPORTS
0F THE WORLD

Author
THOMAS G. ROBERTS

A Report of the
CSIS AEROSPACE SECURITY PROJECT

CENTER FOR STRATEGIC &
INTERNATIONAL STUDIES

CSIS




SPACEPORTS OF THE WORLD

ABOUT CSIS

Established in Washington, D.C., over 50 years ago, the Center for Strategic and
International Studies (CSIS) is a bipartisan, nonprofit policy research organiza-
tion dedicated to providing strategic insights and policy solutions to help deci-
sionmakers chart a course toward a better world.

In late 2015, Thomas J. Pritzker was named chairman of the CSIS Board of Trus-
tees. Mr. Pritzker succeeded former U.S. senator Sam Nunn (D-GA), who chaired
the CSIS Board of Trustees from 1999 to 2015. CSIS is led by John J. Hamre, who
has served as president and chief executive officer since 2000.

Founded in 1962 by David M. Abshire and Admiral Arleigh Burke, CSIS is one of
the world’s preeminent international policy institutions focused on defense and
security; regional study; and transnational challenges ranging from energy and
trade to global development and economic integration. For eight consecutive
years, CSIS has been named the world’s number one think tank for international
security by the University of Pennsylvania’s “Go To Think Tank Index.”

The Center’s over 220 full-time staff and large network of affiliated scholars con-
duct research and analysis and develop policy initiatives that look to the future
and anticipate change. CSIS is regularly called upon by Congress, the executive
branch, the media, and others to explain the day’s events and offer bipartisan
recommendations to improve U.S. strategy.

CSIS does not take specific policy positions; accordingly, all views expressed
herein should be understood to be solely those of the author(s).

ACKNOWLEDGMENTS

This report is made possible by general support to CSIS. No direct sponsorship
contributed to this work. The author would like to thank Jacque Schrag, Emily
Tiemeyer, Todd Harrison, and Kaitlyn Johnson from CSIS, Brian Weeden and Vic-
toria Samson from the Secure World Foundation, and James Dean from Florida
Today for their support on this project.

© 2019 by the Center for Strategic and International Studies. All rights reserved.

Center for Strategic & International Studies
1616 Rhode Island Avenue, NW
Washington, DC 20036

202-887-0200 | www.csis.org



TABLE OF CONTENTS

— INTRODUCTION

Geographic Considerations
Lower Latitudes
Azimuth Limitations
Natural Factors

Political Considerations
Accessibility
Neighboring Airspace
Political Stability
Public Awareness

Comparing Spaceports

— ACTIVE SPACEPORTS

Plesetsk Cosmodrome

Baikonur Cosmodrome

Cape Canaveral [ Kennedy Space Center
Vandenberg Air Force Base

Guiana Space Centre

Xichang Satellite Launch Center
Jiuquan Satellite Launch Center
Tanegashima Space Center
Taiyuan Satellite Launch Center
Satish Dhawan Space Centre
Wallops Flight Facility

Uchinoura Space Center

Yasny Launch Base

Palmachim Airbase

Imam Khomeini Space Center
Vostochny Cosmodrome

Rocket Lab Launch Complex
Pacific Spaceport Complex - Alaska
Sohae Satellite Launching Station

Wenchang Satellite Launch Center

O 0 o ~N~NN OO WwN B

W W W W W W W W W N N N NN NNNNNR R R B BB
0 ~N O (O A W N R O O W 00 OO0 M N P O N 00 W N



Vi

SPACEPORTS OF THE WORLD

Ronald Reagan Ballistic Missile Defense Test Site

Naro Space Center

— INACTIVE SPACEPORTS

Kapustin Yar Cosmodrome
Luigi Broglio Space Centre
Svobodny Cosmodrome
Hammaguir Test Centre

Woomera Test Range

— FUTURE SPACEPORTS

FAA-Licensed Launch Sites
Cecil Spaceport
Colorado Air and Space Port
Houston Spaceport
Midland Air and Space Port
Mojave Air and Space Port
Oklahoma Spaceport
Spaceport America

Sub-Orbital Test Sites
Alcantara Launch Center
Esrange Space Center
Spaceport Camden
Tonghae Satellite Launching Ground
West Texas Launch Site

Proposed Spaceports
Antonio B. Won Pat International Airport
Christmas Island, Australia
Hawaii Air and Space Port
Pacific Spaceport Complex - Hawaii
Pacific Spaceport Complex - Saipan
Santa Maria Island, Portugal
Southerland County, Scotland
SpaceX South Texas Launch Site

— CONCLUSION
The Modern Spaceport

39
41

42
43
43
45
46
47

48

49
49
49
50
50
51
51
52

52
52
53
54
54
55

55
55
56
56
56
57
57
58
58

69
60



INTRODUCTION

OVER 60 YEARS AGO, the Soviet Union used a derivative of its R-7 rocket—of-
ten called the world's first intercontinental ballistic missile (ICBM)—to launch
an artificial satellite into orbit, marking the first orbital space launch from the
spaceport now known as the Baikonur Cosmodrome.! Since then, launch ve-
hicles have reached orbit from 27 spaceports around the world. With the rate
of space launches projected to grow exponentially in the coming years, space-
ports will become an increasingly important and potentially limiting factor in
the global space industry. This report analyzes ground-based space launches
from 1957 to 2018, including brief histories of all active and inactive orbital
spaceports, 10-year launch records for the 22 spaceports still in use today,
and the current status of several proposals to create new facilities capable of
supporting orbital space launches.
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This report is accompanied by an interactive data repository available at online at cs.is/spaceports,
which houses the launch data referenced in the following chapters. In both the online data reposi-
tory and this report, only successful orbital launches from ground-based platforms are considered.
Therefore, all launches from air- or mobile sea-based platforms—including those using all variants of
the air-launched Pegasus vehicle, those from the mobile sea-platform provided by Sea Launch, and
those from Russian submarines in the Barents Sea—are excluded. Ground-based platforms account
for approximately 99 percent of all orbital space launches to date.?

Ground-based spaceports are typically built in geopolitically favorable locations. Many spaceports
are located in the most physically optimal regions available to operators, with geographic character-
istics thatinclude close proximity to the equator, opportunities for eastward or near-eastward launch,
and favorable environmental factors. Historically, orbital space launch operations have been closely
tied with ballistic missile research, leading several ICBM development and testing centers to later
become spaceports. Due to the political risk associated with both missile development and orbit-
al space launch testing, several spaceports were originally created such that their precise positions
could remain ambiguous. In at least one case, a spaceport was created with the intention of being
entirely secret—with its operator denying its existence for more than 15 years.

— GEOGRAPHIC CONSIDERATIONS

To place a satellite into orbit, it must be delivered to a high altitude (at least 125 km for a circular or-
bit)® with sufficient horizontal velocity* (approximately 7 km/s for low Earth orbit).> Payloads launched
to lower altitudes—depicted in Trajectory A in Figure 1—face too much drag from the atmosphere to
maintain the velocity required for orbit without expending more fuel. Those launched to a sufficient
altitude but too little horizontal velocity—like Trajectory B in Figure 1—also fail to reach orbit, instead
falling back towards the Earth on a ballistic, sub-orbital trajectory.

» A\ 7

spaceporg Figure 1: Comparing Sub-Orbital and Orbital Trajectories. Reach-
ing orbit requires both a sufficient altitude and horizontal velocity.
Launches that follow a flight path similar to Trajectory A have suffi-
cient horizontal velocity but insufficient altitude. Those that resemble
Trajectory B have sufficient altitude but insufficient horizontal veloci-
ty. Both Trajectory A and B represent sub-orbital trajectories. A launch
! that resembles Trajectory C has both sufficient altitude and horizontal
NORTH POLE velocity and, therefore, reaches orbit.


http://cs.is/spaceports

Due to one of the requirements for reaching orbit—suffi- “TO take fU” advantage

cient horizontal velocity—some positions on the Earth's

surface are more optimal than others for launching pay- Of the Earth's rOtation

loads to certain orbits.

for space launch, an

Lower Latitudes

Because the Earth is rotating around its center axis—the ObJeCt mUSt be |aunChed
imaginary line that passes through the north and south

poles—all points on the planet's surface naturally have due eastward from

some horizontal velocity.® Therefore, some space mis-

sions can leverage this rotation to reduce the total ener- d SpaCGDOFt |0C8ted
gy required for launch. . "
precisely on the equator.

Due to the Earth's shape, the magnitude of its natural

horizontal surface velocity is dependent on latitude.

Points at lower latitudes have higher velocities (with a maximum of 465 m/s or 1,040 mph at the
equator), and those at higher latitudes have lower velocities (about 232 m/s or 520 mph at 60°
both north and south of the equator and 0 m/s at the north and south poles). Since the Earth
rotates west to east, the horizontal velocity at the planet's surface—no matter its magnitude—is
always eastward.

For some space missions, a velocity of a few hundred meters per second eastward can serve as a
head start, lowering the energy required to accelerate an object to orbital speeds. This velocity
is most helpful for missions that require a direct launch into prograde orbit—a category of orbits
where satellites move around the Earth in the same direction the planet rotates.” For other mis-
sions, horizontal surface velocity is less helpful. Launching directly to polar or near-polar orbits—
where satellites travel over both the north and south poles—requires a southward or northward
launch. Since the Earth's horizontal velocity is entirely eastward, launches to polar orbits do not
benefit from low latitude spaceports. Launching directly into retrograde orbits (where satellites
move in the opposite direction of Earth's rotation), however, requires a westward launch, where
the launch vehicle must both overcome the spaceport's natural eastward velocity and reach the
horizontal velocity necessary to stay in orbit. Therefore, to take full advantage of the Earth's
rotation for space launch, an object must be launched due eastward from a spaceport located
precisely on the equator.

Since lower-latitude launches often require less energy (and therefore less propellant) than those
from higher latitudes, the same launch vehicle could be used to launch more mass from the Guiana
Space Centre in French Guiana than from the Plesetsk Cosmodrome in Russia. Similarly, a satellite
launched from northern Scotland would require more propellant to reach some orbits than the same
satellite launched to the same orbit from northern Brazil. Figure 2 shows the Earth's surface velocity
at the five most utilized spaceports in the world.
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Velocity at Earth's Surface by Latitude
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Figure 2: Velocity at Earth's Surface by Latitude. The five most utilized spaceports are located between 5°N and 63°N. *Note: Although
these five spaceports are all in the northern hemisphere, southern spaceports also benefit from the Earth's rotation with the same rela-
tionship between latitude and surface velocity.

Lower latitudes are also helpful when trying to reach low-inclination orbits, like the geostationary belt
(GEOQ), which has 0°-inclination. Without orbital maneuvers after launch, a spaceport can only directly
launch to orbits with inclinations greater than or equal to its latitude on the Earth's surface. Thus, all
payloads launches to GEO from the Baikonur Cosmodrome—the world's highest-latitude spaceport
that has placed an object into that orbital regime—must perform costly plane change maneuvers (and
burn more propellant) than the same object launched to GEO from a lower latitude spaceport. In the
past 10 years, two thirds of all global GEO launches have been supported by spaceports at latitudes
30° and lower.?

Azimuth Limitations

All spaceports are associated with corresponding drop zones, or regions where rocket stages fall back to
the Earth's surface during a successful launch and where aborted missions are likely to crash land. The
toxicity of some rocket propellants and the inherent threat of falling debris lead most launch operators
to avoid creating drop zones that include populated areas or include foreign territory or airspace.

The Cape Canaveral spaceport in Florida is restricted by the populated east coast of the United States
to its north and southern Florida and several Caribbean island nations to its south. To prevent these
regions from falling within the spaceport's drop zones, all launches out of Cape Canaveral face azimuth
limitations. A rocket's launch azimuth is the direction it travels in the horizontal plane after leaving the
launch pad, measured in degrees clockwise from due north. Historically, Cape Canaveral's allowable
azimuths lie between 35° and 120°—as depicted in Figure 3—meaning orbital space launches from this
spaceport are to the east.’



Some spaceports, however, face azimuth limitations
that prevent them from launching eastward, meaning
they cannot take advantage of the Earth's rotation as de-
scribed in the previous subsection. For example, Vanden-
berg Air Force Base—the United States' main spaceport
on its continental West Coast—is restricted to its north
and east by the densely populated Bay Area and Los An-
geles County regions respectively. When the spaceport
was planning to host Space Shuttle launches in the mid-

"Most launch operators
avoid creating drop zones
that include populated
areas foreign territory."

1980s, Vandenberg was allowed to use launch azimuths between 158° and 201°.*° As shown in Figure
3, this restriction only allows for southward launches, making the spaceport suitable for supporting
direct launches to polar and near-polar orbits, which require satellites to travel north and south when

viewed from the ground.
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Figure 3: Azimuth Limitations at Cape Canaveral and Vandenberg. Launches from Cape Canaveral and the Kennedy Space

Center (left) are limited to azimuths near due east. The azimuth limitations at Vandenberg Air Force Base (right) only allow for

southward launches.*

Natural Factors

An orbital space launch out of any spaceport requires favorable weather conditions. Environmental

factors such as the risk of natural disasters or protection from harsh weather conditions may make

some spaceport locations more attractive to launch operators than others.

As a result, countries that face a particularly high risk of natural disasters must build their space-

ports to account for that. For example, while Japan is regularly threatened by earthquakes, its two

spaceports—the Tanegashima and Uchinoura Space Centers—are both located in the country's
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southernmost region, where earthquakes are not as common.** In 2010, when a 8.9-magnitude
earthquake damaged the Tsukuba Space Center—Japan's primary space center, but not a launch
facility—the southern spaceports faced no damage. A spokesperson for the Japan Aerospace Explo-
ration Agency (JAXA) confirmed that the Tanegashima spaceport "is relatively far from the [2010]
earthquake’s main destruction zones."** Situated at a relatively high altitude, the spaceport is also

well protected from tsunami waves created in the aftermath of an earthquake.

In 2004, a devastating tsunami developed in the Indian Ocean after a magnitude 9.1 undersea
earthquake struck the ocean floor off the coast of Indonesia.*® Although the eastern coast of India
was greatly affected by that particular disaster, launches from the Satish Dhawan Space Centre
may have escaped delays due to the Indian Space Research Organisation's (ISRO) relatively slow
launch rate at the time. In general, destructive tsunami events are more likely to affect the Japa-
nese spaceports or the Rocket Lab Launch Complex in New Zealand than they are to affect the

Indian spaceport.*®

In 2016, a California wildfire caused a space launch to be delayed out of the spaceport at Vanden-
berg.’” The launch facilities were not damaged, but the region surrounding the spaceport suffers

from a perennial wildfire risk.'®

The Florida coast, home of the spaceport at Cape Canaveral and the Kennedy Space Center (KSC), is
prone to powerful hurricanes. In September 2017, nonessential personnel were evacuated from Cape
Canaveral in advance of Hurricane Irma.*® Additionally, a launch from the spaceport at Vandenberg
was delayed to allow the support personnel on-site to return home to their families in Florida and pre-
pare for the hurricane.?® Later, NASA announced that the Kennedy Space Center "sustained a variety
of damage" from the storm.*

In 2017 and 2018, launches from the Guiana Space Centre,* the spaceport at Vandenberg,” and
the Rocket Lab Launch Complex in New Zealand* all faced delays due to threatening high-alti-
tude winds. High-altitude wind speeds have been measured to be relatively high over French Gui-
ana at mid-range altitudes (1,000 m).* At higher altitudes (10,000 m), wind speeds are relatively
high over the spaceports in New Zealand, Japan, northern China, southern Russia, and Kazakh-
stan.”High-altitude wind shear—or abrupt variations in wind speeds at high altitudes—exert un-
expected forces on launch systems during flight, which could prevent them from reaching their

orbital destinations efficiently.

Some space agencies enforce weather requirements for launch. For example, NASA's Space Shuttle
would not begin loading its external tank with propellant if the 24-hour average temperature was
5°C (41°F) or lower, which effectively delayed all launches on cold days.? If launches from the Ple-
setsk Cosmodrome adhered to a similar guideline, the spaceport would likely be out of commission
7 months out of the year.?®



— POLITICAL CONSIDERATIONS

If spaceports were placed with only geographic factors in mind, they would all be based on the
equator with safe drop zones to their east and in regions protected from unfavorable weather
conditions. The list of potential launch sites shrinks further when considering the need for polar
launch capabilities—launching directly into an orbit that passes over both the north and south
poles—which requires drop zones to the north or south. But of course, spaceports are located all
over the world, suggesting that geographic factors are only one part of the process for determin-
ing where a spaceport will be located. Perhaps the greatest driving forces behind choosing where
to build a spaceport are political considerations.

Accessibility

For state-sponsored space programs, one of the most important factors when choosing where to
build a spaceport is accessibility. Almost all spaceports have been built in a region entirely con-
trolled by the operating country, ensuring unfettered access to the launch site at all times.

The greatest exception to this concept is the Russian-operated Baikonur Cosmodrome in south-
ern Kazakhstan. Although the Soviet spaceport was in its operator's homeland when it was es-
tablished in 1955, Kazakhstan gained independence in 1991, and Russia began paying to lease
the launch facilities soon thereafter. Today, Russia pays Kazakhstan approximately $115 million
annually in order to maintain access to the spaceport.®

Another exception is the Broglio Space Centre, which operated in the Formosa Bay off the coast
of Kenya under an agreement between NASA and the Aerospace Research Centre at the Sapienza
University of Rome.** Although the launch platform was located off of Kenya's shores (but still in the
country's exclusive economic zone), support facilities were built on a small piece of Kenyan land.*
Neither the United States nor Italy could access the spaceport without entering Kenyan territory.

Some space programs have taken advantage of overseas territories to build spaceports in more
geographically optimal locations. The Hammaguir Test Centre was built by the French military
in French-controlled Algeria in the 1960s, but only supported space launches for two years—a
period cut short by the removal of French forces when Algeria was granted sovereignty in 1967.%
Later, the French space agency selected another site for space launch at a lower latitude: the
coast of French Guiana, a French-administered territory in South America, which now hosts the
Guiana Space Centre, one of the world's most active spaceports.* Both sites are more geograph-
ically favorable for orbital space launch than metropolitan France.

Neighboring Airspace

Some spaceport capabilities are limited due to the political relationships between the operating coun-
try and its neighboring states. For example, to avoid its adversaries to the east, the Israeli spaceport on
the Palmachim Airbase exclusively launches westward into retrograde orbits, sacrificing launch effi-
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ciency for regional political stability. Other space agencies have successfully established agreements
with their neighbors to allow for efficient launch trajectories. The Russian Space Agency has reached
an agreement with Kazakhstan to launch Russian rockets through Kazakh airspace—from both the
Baikonur Cosmodrome and to a lesser extent the Kapustin Yar Cosmodrome. Other agreements
are more extensive. For example, the United Kingdom has allowed both NASA and the U.S. Air Force
to build ground stations on British territory in the Caribbean and southern Atlantic Oceans in order to
support eastward launches out of Florida.

Political Stability

When choosing where to construct the Broglio Space Centre in the 1960s, the American and Italian
space programs acknowledged the undesirable "political adjustments" happening in several equato-
rial countries in South America and Africa at the time. In the end, the two programs chose to place the
most valuable assets of the launch facility—the launch platform—off the coast of Kenya, with extend-
able legs resting on the ocean floor.*®

In 2017, thousands of protesters blocked the entry to the spaceport in French Guiana, threatening the
European Space Agency's access to its own facility, despite France's jurisdiction over the territory.*
Protestors told reporters that the last-minute protest—which lasted more than three weeks—was or-
ganized to bring attention to social and economic issues affecting French Guiana.

Public Awareness

Inthe first space age, from 1957 to 1990, some space programs made efforts to keep the exact locations
of their spaceports hidden. The Baikonur Cosmodrome in Kazakhstan—made famous by supporting
both the world's first satellite launch and the world's first human launch—was purposely named to
mislead the public.?” Although there really is a town in Kazakhstan named Baikonur, it is nowhere
near the spaceport of the same name. The Soviet space agency chose to not publicly acknowledge
the Plesetsk Cosmodrome—the county's second most active spaceport, which is almost 1,500 km
northwest of the spaceport at Baikonur—until 1983, 17 years after the spaceport's first orbital launch.®®

Some spaceport operators, on the other hand, hope that launches may draw public attention, per-
haps generating national support for space programming or to advance in the international compe-
tition between space-faring nations. For example, the Wenchang Satellite Launch Center—China's
newest spaceport—was built on Hainan Island, a popular tourist destination that is accessible by car
and open to the public for tours and launch events.*

— COMPARING SPACEPORTS

In the following chapters and the online interactive data repository, active and inactive spaceports
are compared by using their total number of launches per year and the orbital destinations for each
launch, including the orbital regime and inclination for each launch's primary payload.



The term “primary payload” is defined as either the only payload onboard a particular launch or the
payload labeled with the “A” letter code in its international designator according to the Combined
Space Operations Center's (CSpOC) orbital object catalog.*

Primary payloads are divided into five orbital regime categories: low Earth orbit ("LEO"), geosynchro-
nous Earth orbit ("GEO"), medium Earth orbit ("MEQ"), "Other", and "Missing Elements." The LEO or-
bital regime includes primary payloads with apogees that do not exceed 2,000 km. The GEO regime in-
cludes primary payloads with apogees and perigees that fall within 2,000 km of the geosynchronous
altitude (35,786 km). For this report, those primary payloads with altitudes that place them between
LEO and GEO are sorted into the MEO category. Primary payloads with orbital parameters that do not
place them within the LEO, GEO, or MEO regimes—such as those in lunar, heliocentric, or barycentric
orbit—are labeled “Other.” Those primary payloads with no initial elements included in the CSpOC
catalog are labeled "Missing."*

Orbital elements in the CSpOC catalog also include each launch's initial orbital inclination. Although
an initial orbital inclination may be indicative of a launch's original azimuth out of its home space-
port, the inclination itself should not be confused with launch azimuth. An object launched from any
spaceport—including those facing severe azimuth limitations—could have a different initial orbital
inclination if it performs orbital maneuvers before the object is cataloged.*

Due to insufficient data, this report does not characterize spaceports by more detailed figures of mer-
it, such as launch capacity, throughput, carbon footprint, or turnaround time.*
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ACTIVE SPACEPORTS

In this report, the term "active" describes spaceports that have both supported
at least one orbital space launch over the past 10 years and have not been de-
clared inactive by its operator. There are currently 22 active spaceports around
the world: 5 on U.S. territory, 4 in China, 3 in Russia, 2 in Japan, and 1 each in
Kazakhstan, Israel, India, French Guiana, Iran, North Korea, South Korea, and
New Zealand. Spaceports in this chapter are listed in descending order from the
most to least orbital launches from 1957 to 2018.



— PLESETSK COSMODROME

LOCATION: 62.9°N, 40.6°E

OPERATOR: Russian Aerospace Forces (Russia)
FIRST ORBITAL LAUNCH: March 17, 1966
ORBITAL LAUNCHES FROM 1957 TO 2018: 1,569

With over 1,500 total launches, the Plesetsk Cosmodrome—also known as Scientific Research Facility
No. 53, First State Research Cosmodrome Plesetsk (GIK-1), and the Plesetsk Missile and Space Com-
plex—has supported more orbital launches than any other spaceport in the world.* Founded in 1957
as the Soviet Union's first ICBM launch base, the spaceport's location was selected for its latitude:
close enough to the Soviet industrial base in the south to be accessible by rail, but far enough north to
keep the continental United States within reach of the country's earliest ICBM system.*

From 1966 to 1983, the Plesetsk Cosmodrome was not formally acknowledged by the Soviet gov-
ernment.*® Its coordinates were first announced by a group of students from the United Kingdom
who tracked the signals of early satellites. After noticing that two Soviet satellites—Kosmos 112 and
129—could not have originated from Baikonur or Kapustin Yar, the students deduced the approxi-
mate location of the new spaceport and presented their findings at a British Interplanetary Society
meeting in 1966.%

As the world's northernmost spaceport, located at 62.9° north of the equator, the Plesetsk Cosmo-
drome is both incapable of launching a satellite directly to equatorial orbit and inefficient at launch-
ing a satellite to GEO. No primary payload originating from Plesetsk has ever been placed in GEO.

KOSMOS 129

The fourth launch from Plesetsk was
used to deduce the spaceport's
approximate location

70
Fall of the Soviet Union
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Figure 4: Successful Orbital Launches from the Plesetsk Cosmodrome (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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A Soyuz rocket launches from the Plesetsk Cosmodrome in June 2015. The spaceport at Plesetsk is responsible for more orbital space
launches than any other spaceport in the world. Source: Ministry of Defence of the Russian Federation

Like other spaceports in landlocked Russia, orbital launches from Plesetsk are only permitted to fol-
low a select number of predetermined flight paths such that the first and second rocket stages can
be jettisoned into restricted areas within Russian territory on the ground below.* Despite these re-
strictions, the toxic debris from rocket launches out of the spaceport have posed environmental con-
cerns for the region, threatening both the wildlife population in the Kanin Peninsula and the more
human-populated areas of Arkhangelsk Oblast.*

VEHICLE FAMILY 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Soyuz (R-2) 3 3 3 5 2 3 6 5 3 4 4
Rokot 1 3 2 1 1 4 2 2 2 1 2
R-12 2 1 1
R-16 - 1
Angara - - - - - - 1

Table 1: Launches from the Plesetsk Cosmodrome by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org



— BAIKONUR COSMODROME

LOCATION: 46.0°N, 63.3°E

OPERATOR: Russian Aerospace Forces / Roscosmos (Russia)
FIRST ORBITAL LAUNCH: October 4, 1957

ORBITAL LAUNCHES FROM 1957 TO 2018: 1,396

The Baikonur Cosmodrome—also known as Scientific-Research and Testing Range No. 5 (NIIP-5), GIK-
5,and Tyuratam—is a Russian-operated spaceport located in southern Kazakhstan.*® Founded in 1955,
when Kazakhstan was the Kazakh Soviet Socialist Republic within the Soviet Union, the spaceport at
Baikonur was created to support the development of the R-7 rocket.>! The Baikonur Cosmodrome was
also used to launch the world's first artificial satellite, Sputnik 1, in 1957 and the world's first human
in space, Yuri Gagarin, in 1961.

Due to both the size of the R-7 and the sensitivity surrounding its development, the USSR Council of
Ministers elected to build a new, larger facility deeper within the country's territory, as opposed to us-
ing its Kapustin Yar test site (the Soviet Union's first missile test site).*?A remote area near the village
of Tyuratam was selected for its proximity to the Moscow-Tashkent railway, openness to the east, and
relatively low latitude compared to other Soviet test sites.>®

As mentioned previously, since the fall of the Soviet Union, Russia has leased the space launch facil-
ities at Baikonur Cosmodrome for $115 million per year.>* Because rockets from the spaceport must
fly over Kazakh territory, strict launch azimuth limitations are enforced to ensure rocket stages land
in their designated drop zones.>

Baikonur is currently the only spaceport that supports human space launches to the Internation-
al Space Station, since the Space Shuttle no longer operates out of the Kennedy Space Center,
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Figure 5: Successful Orbital Launches from the Baikonur Cosmodrome (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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A Soyuz-FG launches from the Baikonur Cosmodrome on July 22,
2012. This launch site became the world’s first spaceport on October
4, 1957. Photo: Roscosmos

VEHICLE FAMILY
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and the China National Space Administration
(CNSA)—which supports human launches out
of the Jiuquan Satellite Launch Center—is not
an ISS partner.

In 2013, Russian president Vladimir Putin not-
ed the poor conditions of the spaceport com-
plex in Baikonur, including bumpy roads and
out-of-date equipment.*® The Russian space
agency intends to shift investment away from
Baikonur and towards the Vostochny Cosmo-
drome in the coming years as part of its strat-
egy to lessen its dependence on a spaceport
outside of Russia's borders.

The spaceport at Baiknonur has launched pay-
loads to every major orbital regime at a wide
variety of inclinations, spanning 0° to 134°.

2013 2014 2015 2016 2017 2018

11 12 9 7 8 6
9 7 7 3 4 2
1 - 1 - 1

1 1

Table 2: Launches from the Baikonur Cosmodrome by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org



CAPE CANAVERAL / KENNEDY SPACE CENTER

LOCATION: 28.6°N, 80.6°W

OPERATOR: U.S. Air Force / NASA (United States)
FIRST ORBITAL LAUNCH: February 1, 1958
ORBITAL LAUNCHES FROM 1957 TO 2018: 858

The launch facilities at Cape Canaveral and the Kennedy Space Center—operated by the U.S. Air Force
45th Space Wing and NASA, respectively—both lie at the head of the United States' Eastern Range,
a missile and rocket range that stretches more than 10,000 miles from Florida to the Indian Ocean.*
Founded as the Joint Long Range Proving Ground in 1949, the spaceports in the Eastern Range have
been supporting orbital launches since 1958, when the United States' launched its first satellite.>® The
spaceports in the Eastern Range are responsible for all of NASA's crewed space missions to orbit.>
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Figure 6: U.S. Air Force Eastern Range Map (1957). As the United
States Air Force continued to launch from Cape Canaveral, the East-
ern Range grew to stretch to the Indian Ocean by the early 1960s.%
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The Cape Canaveral region of Florida was se-
lected for missile testing due to its accessibility
by sea, the nearby military support from the
Banana River Naval Air Station—now known
as Patrick Air Force Base—and the opportunity
to fly in an eastward direction by building sup-
port stations across islands in the Caribbean
Sea and Atlantic Ocean.® The United Kingdom
agreed to allow American tracking stations in
the Bahamas to complete the chain of facilities
featured in Figure 6.5

After U.S. president John F. Kennedy announced
the Apollo Programin May 1961, it became clear
that a new spaceport would need to be built,
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Figure 7: Successful Orbital Launches from the Cape Canaveral/KSC (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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The Vehicle Assembly Building (VAB) at the Kennedy Space Center. One of the largest buildings in the world by volume, the VAB was
designed to assemble the Saturn V rocket in its vertical orientation. Photo: NASA

since the launch pads at Cape Canaveral would not be able to support a launch system as large as the
one required to carry astronauts to the Moon.®*In a joint study between NASA and the U.S. Department
of Defense, several options were considered for a new NASA-operated spaceport, including Hawaii, Tex-
as, California, Georgia, and Merritt Island, Florida (mere miles from the spaceport at Cape Canaveral).®
Although a previous spaceport selection study at NASA noted the value of low-latitude launch sites, the
space agency selected Merritt Island for its closeness to Cape Canaveral's resources in combination with
those features that made the region attractive to the Air Force a decade earlier.®

After the assassination of President Kennedy, the NASA launch facilities on Merritt Island were renamed
the Kennedy Space Center (KSC). Because of their proximity to one another, NASA launches from KSC
and Air Force launches from Cape Canaveral are cataloged together. Like the Vandenberg spaceport,
the launch facilities on the Florida coast also hosts an FAA-licensed commercial launch site known as
Cape Canaveral Spaceport and operated by Space Florida.®

Due to their location on the Florida coast—with the continental United States to the north and Caribbe-
anisland nations to the south—the spaceports in the Eastern Range have primarily supported eastward
launches, which typically result in low-inclination, prograde orbits, as well as northeastward launches,
which are used for reaching the International Space Station.®” In 2018, the commander of the 45th Space
Wing announced a new opportunity to launch southward from Cape Canaveral by first flying eastward
and then turning south, following what has been called the "polar corridor."®® This flight path from Cape



Canaveral would require more fuel than launching directly southward into a high-inclination orbit—an
option available at the spaceports at Vandenberg Air Force Base and the Pacific Spaceport Complex
in Alaska—and has yet to be pursued by any launch provider out of the Cape.®®

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Shuttle 5 3 3 - - - -
Delta Il 4 - 1 - - - -

Atlas 4 3 4 5 6 6 8 7 4 4
Delta-4 3 3 2 3 2 4 2 3 1 1
Falcon - 2 - 2 2 6 6 7 13 14

Peacekeeper - - - - - - - - 1
Falcon Heavy - - - - - - - - - 1

Table 3: Launches from Cape Canaveral / KSC by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org

— VANDENBERG AIR FORCE BASE

LOCATION: 34.6°N, 120.6°W

OPERATOR: U.S. Air Force (United States)
FIRST ORBITAL LAUNCH: February 28, 1959
ORBITAL LAUNCHES FROM 1957 TO 2018: 615

The United States' second most trafficked spaceport, located at Vandenberg Air Force Base (VAFB)
in southern California, was first selected for intermediate range and intercontinental ballistic missile
testing due to its remote location.” Missiles launched westward from VAFB over the Pacific Ocean
could safely be tested without flying over nearby inhabited areas up and down the California coast.
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Figure 8: Successful Orbital Launches from Vandenberg Air Force Base (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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After the Soviet space program launched Sputnik from the Baikonur Cosmodrome in 1957, VAFB was
recognized for its suitability to launch satellites into very high inclinations—a useful orbital regime
for imagery satellites—since payloads launched in the southward or south eastward direction could
achieve orbital altitude without passing over populated areas in the United States and Mexico.™

Although the spaceport at VAFB is deeply rooted in the U.S. military services from its origins as a U.S.
Army camp to its operation by the U.S. Air Force 30th Space Wing, it has supported a significant num-
ber of commercial space launches since the 1990s.7 In 1996, the U.S. Federal Aviation Administration
issued a site operator license to the Harris Corporation, allowing the company to lease the commer-
cial launch pad facilities at Vandenberg known collectively as the California Spaceport.” The vast
majority of the Iridium and Iridium NEXT satellites—which make up a polar orbit network of commu-
nication satellites—were launched from Vandenberg.™

Vandenberg's location in the southwestern corner of the United States severely limits the orbital des-
tination of space launches. While VAFB has launched more polar-orbiting satellites than any other
spaceportin the world, orbital destinations with lower inclinations, closer to the spaceport's 34.6° lat-
itude, require orbital maneuvers after launch.”™ Perhaps because other spaceports can launch more
directly into lower inclination orbits, two thirds of all VAFB launches have final inclinations of 80° to
100°."*Without being able to launch eastward, the spaceport at VAFB also cannot take advantage of
the Earth's rotation to efficiently pursue high-energy geosynchronous orbit. According to the CSPoC
catalog, VAFB has never launched a satellite to GEO.”

In the 1960s, Vandenberg launched almost 30 payloads per year; many more than the mere five
launches per year it maintained from 1980 to 2016.7® Increased commercial launch activity is contrib-
uting to a small uptick in total launches over the past two years, with nine successful orbital launches
in both 2017 and 2018.7

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Delta Il 4 1 2 - - 1 1 - 1 1
Atlas 1 1 1 1 2 3 1 1 2 1
Peacekeeper - 1 1 - - - . - 1
Delta-4 - - 1 1 1 - - 1 - 1
Falcon - - - - 1 - - 1 5 6

Table 4: Launches from the Vandenberg Air Force Base by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org



— GUIANA SPACE CENTRE

LOCATION: 5.2°N, 52.8°W

OPERATOR: European Space Agency / National Centre for Space Studies (Europe / France)
FIRST ORBITAL LAUNCH: March 10, 1970

ORBITAL LAUNCHES FROM 1957 TO 2018: 275

On March 18,1962, France signed the Evian Accords, granting sovereignty to Algeria and calling for the
removal of French military forces from the region. When it became clear that France could no longer
access its military-controlled Hammaguir Test Centre in Algeria after 1967, the French space agency
was burdened with selecting a new spaceport location.®® Although ballistic missile testing activities
could be moved to the Landes Test Center on the western coast of France, where missiles could be
launched westward over the Atlantic Ocean, such a location would not be ideal for space launch.®

The Ground Facilities Division of the French space agency's Scientific and Technical Directorate stud-
ied fourteen new locations for spaceports in the French territories outside of metropolitan France.
The new locations were scattered around the globe, including options in Africa (Djibouti, Somalia,
and Mauritania), in the Indian Ocean (the Seychelles, Sri Lanka, Madagascar), in the Pacific Ocean
(French Polynesia and Northern Australia), the Caribbean (Trinidad and the French West Indies), and
South America (Brazil and French Guiana).®

On April 14, 1964, the French prime minister announced the selection of French Guiana for its proxim-
ity to the equator, openness to the east and north, and sparse population.® The region's landscape
was also well-situated to remain protected from earthquakes and hurricanes.®

Due to its proximity to the equator and its ability to launch due eastward, the Guiana Space Centre
is ideally situated to take advantage of the Earth's rotation and launch satellites directly into geo-
synchronous orbit with minimal inclination change required once on orbit. Over three quarters of all
satellites launched from the spaceport have been placed in GEO.®

The Guiana Space Centre is the only spaceport in the world to support orbital launch using vehicles
from two different national space agencies. The facility has launched Ariane 5 and Vega rockets—the
only active European launch vehicles—as well as the Russian Soyuz rocket as of 2011.8¢ The spaceport
has never launched a human into space.
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Figure 9: Successful Orbital Launches from the Guiana Space Center (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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The Ariane 5 launch pad at the Guiana Space Centre in French Guiana. Photo: Arianespace

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Ariane b 7 6 5 7 4 6 6 7 6 6
Soyuz (R-2) - - 2 2 2 4 3 2 2 3
Vega - - - 1 1 1 2 2 3 2

Table 5: Launches from the Guiana Space Centre by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org

— XICHANG SATELLITE LAUNCH CENTER

LOCATION: 28.3°N, 102.0°E

OPERATOR: People’s Liberation Army (China)
FIRST ORBITAL LAUNCH: January 29, 1984
ORBITAL LAUNCHES FROM 1957 TO 2018: 123

The Xichang Satellite Launch Center (XSLC)—also known as the Xichang Space Center—is China's
most-utilized spaceport. Situated in the south-central Sichuan Province, the XSLC was constructed in
the 1970s and first used to launch a payload into orbit in January 1984.8" Prior to the recent construction
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Figure 10: Successful Orbital Launches from the Xichang Satellite Launch Center (1957-2018). Source: Space-Track.org / Gunter’s Space Page



On February 14, 1996, a Long March 3B failed to reach orbit from the Xichang Satellite Launch Center. The rocket veered off course and
crashed into a nearby hillside. Video: China Global Television Network

of the Wenchang Satellite Launch Center, the spaceport at Xichang was the only Chinese spaceport
used to launch payloads to GEO.®

The spaceport at Xichang is located within a People's Liberation Army (PLA) military base.®? In addition
to supporting orbital space launches, the facility is also used for Chinese missile testing, including the
successful direct-ascent anti-satellite weapon test in 2007.%°

In February 1996, the spaceport at Xichang experienced a catastrophic failure. A Long March 3B rocket
that was carrying an American commercial satellite veered off its course after liftoff, traveled parallel
to the ground for 22 seconds, and then crashed into a hillside, erupting in toxic flames.** Video of the
launch taken from a sparsely populated village in the remote Xichang area shows the magnitude of the
explosion.” While the official Chinese announcement following the disaster claimed only 6 people were
killed, first-person western accounts and video footage of the devastation suggest that the death toll
may have been much higher.*

Xichang's landlocked location and proximity to populated areas is problematic even when its launches
are successful. Towns and villages regularly lie within the spaceport's designated drop zones and are
often at risk of being struck by a jettisoned rocket body more than five times per year. In early 2018,
two launches out of Xichang led to rocket bodies landing in Guizhou province and the Guangxi Zhuang
Autonomous Region: one landing just outside of a populated town and the other striking the top of a
building.** Those living in the area were given prior notice of the launch and the damaged building had
been evacuated.”®

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
DF-5 2 8 9 9 3 2 9 7 8 17

Table 6: Launches from the Xichang Satellite Launch Center by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org
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- JIUQUAN SATELLITE LAUNCH CENTER

LOCATION: 41.0°N, 100.3°E

OPERATOR: People’s Liberation Army (China)
FIRST ORBITAL LAUNCH: April 24, 1970
ORBITAL LAUNCHES FROM 1957 TO 2018: 106

The Jiuquan Satellite Launch Center (JSLC) in the northern Gansu province of China—also known as
the Shuangchengzi Missile Test Center within the U.S. intelligence community—supported China's
first orbital launch in April 1970. Located in the Gobi Desert, approximately 200 km (125 miles) from
the Mongolian border, JSLC was established in 1958 with support from the Soviet Union.%

Although the Jiuquan Satellite Launch Center is one of China's largest space launch facilities, the
spaceport was responsible for fewer than three orbital launches per year from its first launch in 1970
to the early 2000s, perhaps due to its principal use as a ballistic missile development and testing
center. In April 2000, the China News Service reported that the spaceport at Jiuquan had been se-
lected for the nation's budding human space-
flight program.’” Three years later, in October
2003, China launched its first taikonaut—a
Chinese astronaut—on board a Long March
2F.% This achievement made China the third
country to launch an astronaut into outer
space. The spaceport at Jiuquan is the only
Chinese spaceport to launch humans, sup-
porting the Shenzhou program, which has
had six crewed missions.?® In 2011 and 2016,
Jiuquan launched Tiangong-1 and Tian-
gong-2, China's two space stations.'®

Operated by the Chinese military, Jiuquan is

The Shenzhou 9 Crew at the Jiuquan Satellite Launch Center. Shen- hidden from public view and accessible only

zhou 9 was the fourth human space mission supported by the Chinese by a single dedicated railway 101|n 2010. the
. b

space agency and the first to dock with the first Chinese space station, . .

Tiangong-1. Photo: STR / AFP / Getty Images Chinese government confirmed that JSLC has

participated in at least one anti-missile inter-
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Figure 11: Successful Orbital Launches from the Jiuquan Satellite Launch Center (1957-2018). Source: Space-Track.org / Gunter’s Space Page



ception test, launching the target object for a SC-19 missile—the same weapon system used for a
destructive anti-satellite test in 2007 that destroyed a Chinese satellite.'*

The spaceport at Jiuguan has been used exclusively for satellite launches to low altitudes. No primary
payloads launched from JSLC have orbitalinclinations lower than the latitude of the spaceport: 41.0°N.%3

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

DF-5 2 4 5 5 6 7 4 8 4 11
J1 - - - - 1 1 - - 1 1
J2 - - - - - - 1 1 1 2
DF-31 - - - - - - - - - 1

Table 7: Launches from the Jiuquan Satellite Launch Center by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org

— TANEGASHIMA SPACE CENTER

LOCATION: 30.4°N, 131.0°E
OPERATOR: Japan Aerospace Exploration Agency (Japan)
FIRST ORBITAL LAUNCH: September 9, 1975

ORBITAL LAUNCHES FROM 1957 TO 2018: 76

First constructed in 1966, the Tanegashima Space Center (TNSC) is Japan's second spaceport after
the Uchinoura Space Center.** Located on Tanegashima Island in Japan's southernmost Kagoshima
Prefecture, TNSCis responsible for all of Japan's heavy-lift space launches, including all those launch-
ing to GEO.1%

The spaceport first achieved an orbital launch in September 1975, with the successful launch of
the N-1 rocket on its first attempt.'° More recently, TNSC has used Japan's H-Il launch system to
support cargo resupply missions to the International Space Station; one of only five spaceports
around the world that has sent a capsule to the station.'"’

Operated by JAXA, the spaceport at Tanegashima has been used to launch primary payloads with
a wide variety of orbital regimes, including LEO, GEO, and missions to the Moon.%®
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Figure 12: Successful Orbital Launches from the Tanegashima Space Center (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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An H-11A rocket sitting on the launchpad at the Tanegashima Space Center February 27, 2014. This spaceport is located on the cliffs
of Tanegashima island, south of Kyushu. Photo: NASA

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Hiloo 3 2 3 2 2 4 4 3 6 4

Table 8: Launches from the Tanegashima Space Center by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org

— TAIYUAN SATELLITE LAUNCH CENTER

LOCATION: 38.9°N, 111.6°E

OPERATOR: People’s Liberation Army (China)

FIRST ORBITAL LAUNCH: September 6, 1988

ORBITAL LAUNCHES FROM 1957 TO 2018: 66

The Taiyuan Satellite Launch Center—known as the Wuzhai Missile and Space Center in the U.S.
intelligence community—is China's second-oldest spaceport. Established in 1966, the spaceport
at Taiyuan first launched a payload into orbit successfully in September 1988.1%°

The Taiyuan Satellite Launch Center is used primarily to place satellites in polar and near-polar
orbits.'® From 1988 to 2018, all primary payloads from the spaceport were placed into LEO with
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Figure 13: Successful Orbital Launches from the Taiyuan Satellite Launch Center (1957-2018). Source: Space-Track.org / Gunter’s Space Page



inclinations between 86° and 101°.** The launch facilities are also used to test intercontinental
ballistic missiles and overland submarine-launched ballistic missiles.!!?

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
DF-h 2 3 4 5 4 6 4 3 1 6

J2 - - - - - - - - 1 -

Table 9: Launches from the Taiyuan Satellite Launch Center by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org

— SATISH DHAWAN SPACE CENTRE

LOCATION: 13.7°N, 80.2°E
OPERATOR: Indian Space Research Organisation (India)
FIRST ORBITAL LAUNCH: July 18, 1980

ORBITAL LAUNCHES FROM 1957 TO 2018: 61

The Satish Dhawan Space Centre—also known as the Sriharikota Range—is India's only orbital
launch facility.!*®* Located on the country's eastern coast, about 70 km (43 miles) north of Chennai,
the spaceport at Sriharikota supports the Indian Space Research Organisation's (ISRO) steadily
increasing number of Polar Satellite Launch Vehicle (PSLV) and Geosynchronous Satellite Launch
Vehicle (GSLV) launches.

Operated by ISRO, the Satish Dhawan Space Centre was first used for sub-orbital flight tests in the
early 1970s.1** In July 1980, the site supported India's first successful orbital space launch on the Sat-
ellite Launch Vehicle's (SLV) second launch attempt.'** India's second native space launch vehicle, the
more powerful Augmented Satellite Launch Vehicle (ASLV), was less successful. Two failures in 1987
and 1988—including a catastrophic nose-dive into the Bay of Bengal less than three minutes into the
first launch attempt—led to a four year pause in Indian space launch until 1992.11¢

Over the past 10 years, the spaceport at Sriharikota has supported heavier-lift PSLV and GSLV launch-
es at an average rate of three launches per year.*"In 2017, the spaceport was used to break the record
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Figure 14: Successful Orbital Launches from the Satish Dhawan Space Center (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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A crowd gathered to watch a PSLV launch on February 15, 2017. This particular launch broke the world record for the most satellites
launched using a single vehicle. Photo: ARUN SANKAR / AFP / Getty Images

for the greatest number of payloads orbited via a singular space launch, launching 104 satellites us-
ing the PSLV."® In 2018, the Indian government announced the Indian Human Space Flight Initiative,
which plans to make the Satish Dhawan Space Centre the world's fourth spaceport to support human
space launch by 2022.1%

The Satish Dhawan Space Centre has been used to launch objects to all major orbital regimes, includ-
ing LEO, MEO, GEO, and orbits around the Moon and Mars.

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
PSLV 2 1 3 2 3 3 4 6 3 4

GSLV - - - - - 1 1 1 2 3

Table 10: Launches from the Satish Dhawan Space Centre by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org



— WALLOPS FLIGHT FACILITY

LOCATION: 37.9°N, 75.5°W
OPERATOR: NASA / Virginia Space (United States)
FIRST ORBITAL LAUNCH: February 16, 1961

ORBITAL LAUNCHES FROM 1957 TO 2018: 34

The Wallops Flight Facility on Wallops Island, Virginia—which now features the FAA-licensed
Mid-Atlantic Regional Spaceport (MARS)—was founded in 1945 and is the longest-running oper-
ational rocket launch range in the United States.’® The space launch facility is operated by the
United States' Virginia Commercial Space Flight Authority, or "Virginia Space."**

After almost two decades of sub-or-
bital rocket testing, the spaceport on
Wallops Island supported its first or-
bital launch in February 1961 using a
solid-fueled Scoutrocket. Since then,
the facility has been used for over 30
space launches, including the first
U.S. lunar probe to be launched from
outside of Cape Canaveral.'?

The spaceport at Wallops Flight Facility on October 17, 2016, featuring an
Antares rocket in preparation for a cargo resupply mission to the International

At a hlgher latitude than Cape Space Station. Photo: Bill Ingalls / NASA

Canaveral or Vandenberg, the Wal-

lops Flight Facility is ideal for launching payloads directly to the International Space Station. In
October 2014, an Orbital ATK Antares rocket en route to the International Space Station exploded
on the launch pad a few seconds after launch. The failure caused over $15 million in damage to
one of the island's two launch pads, making the spaceport inactive for one year.*?*

In 2018, the Wallops spaceport was selected by commercial space company Rocket Lab—the site
operator for the Rocket Lab Launch Complex in New Zealand—to host the company's second
launch pad.’® Rocket Lab is planning its first launch from the new pad for summer or fall 2019.

No primary payloads from Wallops have been placed in GEO or at inclinations higher than 70°.*%
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Figure 15: Successful Orbital Launches from the Wallops Flight Facility (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Peacekeeper 1 - 1 - 2 - - - - i,

Antares - - - - 2 2 - 1 1 2

Table 11: Launches from the Wallops Flight Facility by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org

— UCHINOURA SPACE CENTER

LOCATION: 31.3°N, 131.1°E
OPERATOR: Japan Aerospace Exploration Agency (Japan)
FIRST ORBITAL LAUNCH: February 11, 1970

ORBITAL LAUNCHES FROM 1957 TO 2018: 31

The Uchinoura Space Center (USC)—formerly
known as Kagoshima Space Center at the Univer-
sity of Tokyo—is one of Japan's two spaceports.
After four consecutive rocket failures, Uchinoura
successfully launched its first orbital payload in
February 1970.1%

Located in the southern Kagoshima region, the
Uchinoura Space Center is operated by the Insti-
tute of Space and Astronautical Science, JAXA's
space science research center.’*” The spaceport at
Uchinoura is less-utilized than Japan's Tanegashi-
ma Space Center, located 70 miles south of USC,
with no more than two successful orbital launch-
es per year since its founding. Both spaceports
are ideally situated for polar or 30°-inclined orbits
with open ocean to the east and south.

A test of the SS-520 rocket from the Uchinoura Space Center.
The S$S-520, a small sounding rocket, is the smallest launch vehi-
cle to every carry an object to orbit. Photo: JAXA

SS-520
World's smallest
space vehicle ® LEO
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Figure 16: Successful Orbital Launches from the Uchinoura Space Center (1957-2018). Source: Space-Track.org / Gunter’s Space Page



In 2018, the Uchinoura Space Center was used to support a satellite launch using a modified SS-520
sounding rocket, the smallest vehicle to ever place an object into orbit.!*®

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
SRB-A - - - - 1 - - 1 - 1
$$-620 - - - - - - - - - 1

Table 12: Launches from the Uchinoura Space Center by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org

- YASNY LAUNCH BASE

LOCATION: 51.1°N, 59.8°E

OPERATOR: Russian Aerospace Forces (Russia)
FIRST ORBITAL LAUNCH: August 12, 2006
ORBITAL LAUNCHES FROM 1957 TO 2018: 10

Yasny Launch Base—located on the Dombarovsky Air Base—is a Russian spaceport in the southern
Orenburg Oblast, about 40 km (25 miles) north of the country's border with Kazakhstan. The space-
port was upgraded in the 2000s to support launches using the Dnepr launch vehicle.'® Since its first
orbital launch in 2006, Yasny has been used exclusively for placing satellites in low Earth orbit.**°

A majority of launches from Yasny Launch Base are destined for polar orbits, requiring a launch in the
northern or southern direction. Notably, launches using the Dnepr in the southern direction result in
the first stage dropping in Turkmenistan and the second stage in the Indian Ocean.*!

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
R-36M - 1 1 - 2 2 1

Table 13: Launches from the Yasny Launch Base by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org
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Figure 17: Successful Orbital Launches from the Yasny Launch Base (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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— PALMACHIM AIRBASE

LOCATION: 31.9°N, 34.7°E

OPERATOR: Israeli Air Force / Israel Space Agency (Israel)
FIRST ORBITAL LAUNCH: September 19, 1988

ORBITAL LAUNCHES FROM 1957 TO 2018: 8

The Palmachim Airbase—also known as the Yavne Launch Facility due to its close proximity to the
town of Yavne—is Israel's only spaceport.’* Operated by the Israeli Air Force, the Israeli spaceport
supported its first orbital space launch in September 1988.1%

Due to the small size of the country, the Israeli spaceport is closer to metropolitan areas than most space
launch facilities worldwide.** Space-bound Shavit rockets from the Palmachim Airbase are launched
westward, making it the only spaceport in the world that exclusively supports retrograde orbits.** West-
ward launches also allow the Israeli Defense Forces to avoid flying over neighboring countries to Israel's
east.’*® Due to the launch limitations at Palmachim, Israel has pursued prograde orbits for its satellites
by placing payloads on Russian, Chinese, Indian, and European launch systems.**

Most of the orbital elements for Israeli satellites that were launched from the Palmachim Airbase are
missing from the CSpOC catalog.

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Jericho-2 - 1 - - - 1 - 1

Table 14: Launches from the Palmachim Airbase by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org
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Figure 18: Successful Orbital Launches from the Palmachim Airbase (1957-2018). Source: Space-Track.org / Gunter’s Space Page



- IMAM KHOMEINI SPACE CENTER

LOCATION: 35.2°N, 54.0°E

OPERATOR: Iranian Space Agency (Iran)
FIRST ORBITAL LAUNCH: February 2, 2009
ORBITAL LAUNCHES FROM 1957 TO 2018: 4

The Imam Khomeini Space Center—formerly known as the Semnan Spaceport—is Iran's only orbital
space launch facility.’*® The spaceport began construction in 2003, a year before the Iranian Space
Agency was founded.**

In February 2009, the spaceport was used for Iran's first successful orbital launch—the Iranian Space
Agency's second attempt using the Safir space launch vehicle.**® The Safir launch system used the
Nodong engine, technology originally transferred from North Korea to Iran as part of the substantial
history of missile cooperation between the two countries in the 1980s and 1990s.2* Since then, the
Imam Komeini Space Center has supported three more successful orbital launchesin 2011, 2012, and
2015.12All four successful orbital launches from the Imam Khomeini Space Center have been to low
Earth orbit at approximately the same inclination: between 55° and 56°.

The Safir's follow-on launch system, the Simorgh, has yet to have a successful orbital launch.** Most
recently, the Simorgh failed to reach orbit on a launch attempt on January 15, 2019.#

On February 5, 2019, the Iranian Space Agency appeared to attempt another orbital launch using a
variant of the original Safir vehicle.* Although satellite imagery suggests that the rocket did indeed
leave the launch pad, the vehicle did not reach orbit.**

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Nodong 1 - 1 1 - - 1

Table 15: Launches from the Imam Khomeini Space Center by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org
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Figure 19: Successful Orbital Launches from the Imam Khomeini Space Center (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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- VOSTOCHNY COSMODROME

LOCATION: 51.9°N, 128.3°E

OPERATOR: Roscosmos (Russia)

FIRST ORBITAL LAUNCH: April 28,2016
ORBITAL LAUNCHES FROM 1957 TO 2018: 3

The Vostochny Cosmodrome, built in close proximity to the Svbodny Cosmodrome, is Russia's newest
spaceport. The Russian space agency announced its decision to build the new spaceport in 2007, the

same year the Svobodny Cosmodrome saw its final launch.

The decision to rebuild the Svobodny Cosmodrome may be tied to the development of a new hur
man-rated launch vehicle to replace the aging Soyuz rocket.**” Currently, due to the emergency escape

A Russian Soyuz 2.1a rocket carrying Lomonosov, Aist-2D and SamSat-218
satellites lifts off from the launch pad at the new Vostochny cosmodrome
outside the city of Uglegorsk, about 200 kms from the city of Blagoveshchensk
in the far eastern Amur region on April 28, 2016. . Photo: Kirill Kudryavtsev / AFP/
Getty Images

VEHICLE FAMILY 2009 2010 2011 2012 2013
Soyuz (R-2) - - - - -

requirements of the Soyuz (which rely
on vast stretches of uninhabited land to
the east of the spaceport to recover par-
achuted cosmonauts) and the dense
forest to Vostochny's east, no crewed
missions will launch from the space-
port until a new vehicle is developed.**®

In April 2016, the Vostochny Cosmo-
drome supported its first successful or-
bital launch.* Thus far, the spaceport
has only supported launches to LEO
using variants of the Soyuz launch ve-
hicle. Reports suggest that Vostochny
will host at least one Rokot launch be-
fore that vehicle retires after 2019.2*

2014 2015 2016 2017 2018
- - 1 - 2

Table 16: Launches from the Vostochny Cosmodrome by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org
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Figure 20: Successful Orbital Launches from the Vostochny Cosmodrome (1957-2018). Source: Space-Track.org / Gunter’s Space Page



— ROCKET LAB LAUNCH COMPLEX

LOCATION: 39.3°S, 177.9°E

OPERATOR: Rocket Lab (United States / New Zealand)
FIRST ORBITAL LAUNCH: January 21,2018

ORBITAL LAUNCHES FROM 1957 TO 2018: 3

The Rocket Lab Launch Complex on New Zea-
land's North Island is the world's newest active
spaceport. Constructed over nine months in
2016, the spaceport—also known as Launch Com-
plex 1—is operated by Rocket Lab, an American
aerospace company.*>

The New Zealand spaceport only supports orbit-
al launches of Rocket Lab's Electron rocket. In a
2015 statement, the company's CEO Peter Beck
claimed that the facility was built to accommo-
date the launch frequency Rocket Labs plans to
achieve.’ According to the company's website,
Launch Complex 1 could support up to 120 flights
peryear, which is six times the current launch rate
of Baikonur and Cape Canaveral.!>

The spaceport's first orbital launch attempt in :
May 2017—called "It's a Test"—was unsuccessful. Rocket Lab’s Electron rocket at the Rocket Lab Launch Com-

New: plex in Mahia, New Zealand. The Rocket Lab Launch Complex is
In January 2018, an Electron rocket—named "Still the world’s southernmost spaceport. Photo: Rocket Lab
Testing"—successfully achieved orbit.***

VEHICLE FAMILY 2008 2010 2011 2012 2013 2014 2015 2016 2017 2018

Electron - - - - - - - - - 3

Table 17: Launches from the Rocket Lab Launch Complex by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org
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Figure 21: Successful Orbital Launches from the Rocket Lab Launch Complex (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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— PACIFIC SPACEPORT COMPLEX - ALASKA

LOCATION: 57.4°N, 152.3°W

OPERATOR: Alaska Aerospace Corporation (United States)
FIRST ORBITAL LAUNCH: November 20, 2010

ORBITAL LAUNCHES FROM 1957 TO 2018: 2

Constructed in January 1998, the Pacific Spaceport Complex in Alaska (PSCA)—formerly known as
the Kodiak Launch Complex—was the United States' first FAA-licensed commercial spaceport to be
built outside of a federal test range.’® Operated by the Alaska Aerospace Development Corporation, a
public corporation created by the state government in 1991, the Pacific Spaceport Complex has com-
pleted just two orbital launches (one in 2010 and one in 2011).%%¢

The commercial launch pad at PSCA is suitable for launching small solid-propellant rockets, in-
cluding those derived from intercontinental ballistic missiles.'*” Situated at 57° north of the equa-
tor on Kodiak Island in the Gulf of Alaska, the facility is the United States' northernmost space-
port. While such a location is not ideal for launches to low inclinations or high altitudes, open
waters to the south and southeast allow the spaceport to efficiently launch payloads to polar and
sun-synchronous orbits.**®

In 2014, a failed missile test resulted in significant damage to the spaceport's launch facilities, delay-
ing all launches for two years.* Although no orbital space launches have been recorded since the
2014 failure, reports suggest that several commercial space companies are considering the spaceport
on Kodiak Island for launches in 2018 and 2019.1¢°

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Peacekeeper - 1 1 - - - - . - .

Table 18: Launches from the Pacific Spaceport Complex by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org
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Figure 22: Successful Orbital Launches from the Pacific Spaceport Complex (1957-2018). Source: Space-Track.org / Gunter’s Space Page



— SOHAE SATELLITE LAUNCHING STATION

LOCATION: 39.7°N, 124.7°E

OPERATOR: North Korea

FIRST ORBITAL LAUNCH: December 12, 2012
ORBITAL LAUNCHES FROM 1957 TO 2018: 2

The Sohae Satellite Launching Station—also known as Tongch'ang-dong Space Launch Center, Tong-
chang-ri, and Pongdong-ri—is a spaceport on the western coast of North Korea. First constructed in
2001, Sohae is the only spaceport in North Korea to have achieved orbital launch.

After a failed attempt to launch a payload to orbit in April 2012, the Sohae Satellite Launching Station
successfully launched its first satellite in December 2012.2%2 A third attempt in February 2016 placed
North Korea's second satellite into orbit.

Unlike the Tonghae Satellite Launching Ground—another North Korean launch facility known for at
least two failed orbital launch attempts—the spaceport at Sohae is well-positioned to launch its rock-
ets southward, largely avoiding Japan and South Korea during its earliest flight stages.’®* Both pay-
loads launched from Sohae are in polar, low Earth orbit.*

Entrance and checkpoint

Launch pad

Copyright © 2019 by Airbus

Satellite imagery of the Sohae Satellite Launching Station, January 20, 2019. Although disassembly appeared to be underway in July
2018, the vertical engine test stand (right) appears to have been untouched since August 2018. Photos: Airbus/CSIS Beyond Parallel
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Figure 23: Successful Orbital Launches from the Sohae Satellite Launching Station (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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Commercial satellite images of the spaceport at Sohae from March 2018 suggest a decrease in testing
activities at the facility.'®> Although newer satellite images from July 2018 indicated that Sohae was
being disassembled at that time—presumably as part of North Korea's commitment to the United
States to dismantle its rocket launching facilities—a January 2019 report from CSIS Beyond Parallel
stated that “no new dismantling activity has occurred at the vertical engine test stand or rail-mounted
processing building since August 2018.716¢

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Unha - - - 1 - - - 1 - -

Table 19: Launches from the Sohae Satellite Launching Station by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org

— WENCHANG SATELLITE LAUNCH CENTER

LOCATION: 19.6°N, 111.0°E

OPERATOR: People’s Liberation Army (China)
FIRST ORBITAL LAUNCH: November 3, 2016

ORBITAL LAUNCHES FROM 1957 TO 2018: 2

The Wenchang Satellite Launch Center (WSLC) on Hainan Island is China's newest spaceport.
Located in the country's southernmost province, the spaceport at Wenchang is the only Chinese
spaceport capable of supporting the Long March 5, the country's largest and most powerful
launch system.¢’

The Wenchang Satellite Launch Center is China's most accessible spaceport. The country's three
other spaceports were built decades earlier on mainland China and depend on railroads for trans-
porting rockets from the country's industrial base. Long March 5 rockets are too large to fit through
traditional railway tunnels, so they must travel by sea to Wenchang using specialized cargo ships.'¢®
Unlike the older spaceports, China's newest spaceport is also accessible to tourists who are trave-
ling by car from nearby cities.*®

In November 2016, the spaceport supported its first successful orbital launch, marking the first
flight of the Long March 5.2°As China's southernmost spaceport, located at 19.6° north of the equa-
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Figure 24: Successful Orbital Launches from the Wenchang Satellite Launch Center (1957-2018). Source: Space-Track.org / Gunter’s Space Page



tor, the Wenchang Satellite Launch
Center is best positioned among the
country's four spaceports for launch-
ing payloads to GEO.'™

Although the first two Chinese space
stations launched from the Juiquan
Satellite Launch Center, the Chi-
nese space agency plans to launch
modules for the follow-on space sta-
tion from Wenchang.'”

The first flight of the Long March 5 launch vehicle. Due to the rocket’s size, the |
Wenchang Satellite Launch Center is the only Chinese spaceport that can support 1N JU ly 2017, on the Long March 5's
its launches. Photo: Stringer / AFP / Getty Images.

second launch, a malfunction oc-
curred before the payload reached orbit.'” Future launches at Wenchang have been postponed,
with a return-to-flight mission planned for 2019.

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
P2 - - - - - - - 2 1

Table 20: Launches from the Wenchang Satellite Launch Center by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org

— RONALD REAGAN BALLISTIC MISSILE
DEFENSE TEST SITE

LOCATION: 9.1°N, 167.7°E
OPERATOR: U.S. Army (United States)
FIRST ORBITAL LAUNCH: September 29,2008

ORBITAL LAUNCHES FROM 1957 TO 2018: 2

The Ronald Reagan Ballistic Missile Defense (BMD) Test Site—also known as the Kwajalein Missile
Range—is a U.S. Army-operated spaceport on the Kwajalein Atoll in the Marshall Islands.}”™ With
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Figure 25: Successful Orbital Launches from the Ronald Reagan BMD Test Site (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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The second successful orbital launch of the Falcon 1 from the Ronald Reagan BMD Test Site. Photo: SpaceX

only 1,400 residents on the isolated island, the test site at Kwajalein is extremely remote.'™ Locat-
ed just 9° north of the equator, this spaceport is further south than any other U.S.-operated space
launch facility.}™

The spaceport's two ground-based orbital launches were both destined for equatorial low Earth orbit.
Additionally, the launch facilities at Kwajalein supported two successful air-launches to LEO in 2000
and 2012.'7

After three failed attempts at Kwajalein, the Falcon 1—built by the Space Exploration Technologies
Corporation (SpaceX)—successfully reached low Earth orbit, marking the first time a commercial
company used a liquid-fueled rocket to bring a satellite to orbit.'™

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Falcon 1 - - - - - - - - -

Table 21: Launches from the Ronald Reagan BMD Test Site by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org



— NARO SPACE CENTER

LOCATION: 34.4°N, 127.5°E

OPERATOR: Korea Aerospace Research Institute (South Korea)
FIRST ORBITAL LAUNCH: January 30,2013

ORBITAL LAUNCHES FROM 1957 TO 2018: 1

The Naro Space Center in South Jeolla Province, South Korea—the country's only spaceport—was

established in June 2009.%°

After pursuing financial support from Ukraine and the United States with no success, the Korea

Aerospace Research Institute (KARI) partnered with Russia's Khrunichev State Research and Pro-
duction Space Center in 2004 for both the use of a Russian rocket engine and the establishment of

a Korean spaceport.’!

After two unsuccessful attempts in 2009 and 2010, the Naro Space Center became an active spaceport
on January 30,2013, with the launch of the nation's Naro-1 launch vehicle, a Korean rocket built using

a Russian first stage.’® Although the development of native launch technologies was once a corner-
stone of the Korean administration, KARI has not received the government funds it would need to
meet its stated mission goals, which included lunar missions by 2020.&

VEHICLE FAMILY 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Naro - - - - 1 - -

Table 22: Launches from the Naro Space Center by Vehicle Family (2009-2018). Source: Space-Track.org / planet4589.org
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Figure 26: Successful Orbital Launches from the Naro Space Center (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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INACTIVE SPACEPORTS

THERE ARE FIVE SPACEPORTS AROUND THE WORLD that have previously sup-

ported orbital launch but have not done so for at least 10 years. These spaceports

are located in Russia, Kenya, Algeria, and Australia. Spaceports in this chapter are
listed in descending order from the most orbital launches to the least.



- KAPUSTIN YAR COSMODROME

LOCATION: 48.6°N, 45.7°E

OPERATOR: Russian Aerospace Forces (Russia)
FIRST ORBITAL LAUNCH: March 16, 1962
ORBITAL LAUNCHES FROM 1957 TO 2018: 84

The Kapustin Yar Cosmodrome—one of three Soviet spaceports in operation before the country's col-
lapse—is located in the southwestern Astrakhan Oblast, about 50 km (30 miles) from the Kazakh bor-
der. ¥ With 82 total launches during the Soviet-era, Kapustin Yar's utilization rate paled in comparison
to both the Plesetsk Cosmodrome to the north and the Baikonur Cosmodrome to the east.'®

Before the spaceport's first launch in March 1962, Kapustin Yar was the Soviet Union's first missile test
range.'® Its selection—by the request of the chief designer of the Soviet space program—appears to
be more conducive to missile tests than space launches. Secluded from high-density populations, but
still accessible to the Soviet industrial base in Volgograd via discrete railway, Kapustin Yar was select-
ed in 1947 to develop and test the earliest Soviet-built rocket systems.*®’

All of Kapustin Yar's orbital launches have been to low Earth orbit at inclinations near the spaceport's
latitude on Earth. Due to Kapustin Yar's proximity to Kazakhstan, the Kazakh government must ap-
prove all eastward launches from the spaceport.® Kapustin Yar has supported just two orbital space
launches since 1988 and none since 2008.
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Figure 27: Successful Orbital Launches from the Kapustin Yar Cosmodrome (1957-2018). Source: Space-Track.org / Gunter’s Space Page

— LUIGI BROGLIO SPACE CENTRE

LOCATION: 2.9°S, 40.2°E

OPERATOR: NASA / Sapienza University Rome (United States / Italy)
FIRST ORBITAL LAUNCH: April 26, 1967

ORBITAL LAUNCHES FROM 1957 TO 2018: 9

The Luigi Broglio Space Center—also known as the San Marco Equatorial Mobile Range—is an
inactive, American-Italian spaceport in the Formosa Bay off the coast of Kenya. Through a 1962
agreement between NASA and the Aerospace Research Centre at the Sapienza University of Rome,
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Figure 28: Successful Orbital Launches from the Luigi Broglio Space Centre (1957-2018). Source: Space-Track.org / Gunter’s Space Page

the spaceport was used to launch American-made, solid-fueled Scout launch vehicles from 1967
to 1988.1%

Because of the spaceport's mission to launch satellites into low Earth, equatorial orbits, Italy's Space
Commission chose Broglio Space Center's location primarily for its latitude, just 2.9° south of the
equator, and its openness to the east. The Space Commission elected to use a platform off the African
continent due to the political instability of the equatorial regions of east Africa and east South Amer-
ica at the time.*®

Although the Broglio Space Centre is located in Kenya's exclusive economic zone, the facility was
managed by NASA and the Aerospace Research Centre from its establishment in the early 1960s until
2003. Since then, the Italian Space Agency has managed both the now-inactive launch platform and
other supporting infrastructure both at sea and on the Kenyan mainland.***

LT

A solid-fueled Scout rocket on the San Marco launch platform at the Broglio Space Centre in October 1974. Photo: NASA



- SVOBODNY COSMODROME

LOCATION: 51.7°N, 128.0°E

OPERATOR: Russian Aerospace Forces (Russia)
FIRST ORBITAL LAUNCH: March 4, 1997
ORBITAL LAUNCHES FROM 1957 TO 2018:5

The Svobodny Cosmodrome is an inactive Russian spaceport located in the country's Amur oblast,
about 84 km (52 miles) from the Chinese border.

After the fall of the Soviet Union, the Russian Space Forces directed the Russian Military of Defense to
build a new spaceport at a latitude comparable to Baikonur, but at a more secluded location within
Russia's new borders.'*?In 1996, Russian authorities selected an active strategic military missile site in
the far east, likely for its accessibility by rail, seclusion, pre-existing rocket launch infrastructure, and
the strong technical workforce already in place.'*

A town was built near the launch facilities to accommodate the influx of skilled workers required to
build and maintain the new Svobodny Cosmodrome (named after the local district).!** To not attract
attention to the spaceport, the town was misleadingly named "Oglegorsk," meaning “coal town.”*%
No coal was produced in the construction of the spaceport.

The spaceport was shuttered due to lack of funds in 2007 after just five successful orbital launches
since its inaugural launch in 1997.7 That same year—in what appears to be an effective reversal of
the earlier decision—the region was selected to build the Vostochny Cosmodrome, a newer, larger
facility that could support more frequent launches.*’
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Figure 29: Successful Orbital Launches from the Svobodny Cosmodrome (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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- HAMMAGUIR TEST CENTRE

LOCATION: 31.1°N, 2.8°W

OPERATOR: Interarmy Special Weapons Test Centre (France)
FIRST ORBITAL LAUNCH: November 26, 1965

ORBITAL LAUNCHES FROM 1957 TO 2018: 4

The Hammaguir Test Centre was a French launch facility in western Algeria, near the disputed border
with Morocco, operated by the French Interarmy Special Weapons Test Center (CIEES) from 1952 to
1967.1% On November 26, 1965, the spaceport launched Asterix, the first French satellite, marking the
first successful orbital launch from outside the Soviet Union or the United States.'*°

The spaceport at Hammaguir launched
only four satellites into orbit during a
brief period between 1965 and 1967.%°In
each case, the satellites were placed in
low-altitude orbits at inclinations simi-
lar to the latitude of the spaceport itself:
31.1°. These orbital regimes are accessi-
ble without any orbital maneuvers.

The facility was abandoned on July
1, 1967, in accordance with the Evian
Accords, granting sovereignty to Alge-
ria and the removal of French military
forces from the region, including Ham-
maguir.* Although NASA announced
plans in 1963 for U.S. payloads to be
launched from the Hammaguir space-
port, no launches have occurred since

The first launch from the Hammaguir Test Centre on November 26, 1965.
This launch, the inaugural orbital flight for the Asterix vehicle, marked the last French launch in 1967.2
first time an object had reached orbit from outside of the Soviet Union and the

United States. Photo: CNES
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Figure 30: Successful Orbital Launches from the Hammaguir Test Center (1957-2018). Source: Space-Track.org / Gunter’s Space Page



- WOOMERA TEST RANGE

LOCATION: 31.0°S, 136.1°E

OPERATOR: Royal Australian Air Force (Australia)
FIRST ORBITAL LAUNCH: November 29, 1967
ORBITAL LAUNCHES FROM 1957 TO 2018: 2

The Woomera Test Range is an inactive spaceport in central South Australia. The test range, covering
aland area of over 120,000 square km (almost 50,000 square miles), was first constructed in 1947 as a
military weapons testing center for Australia and the United Kingdom.?*® The location was likely cho-
sen due to its remoteness and low population density: 1 person per 1000 square km.?

In 1960, the United States and Australia selected the Woomera region for the construction of Deep
Space Station 41, a satellite tracking station to be used in NASA's Gemini and Apollo programs.?®> Lat-
er, the European Launcher Development Organisation (ELDO) selected Woomera to test the Europa
multi-stage orbital launch vehicle.?®® After none of the Europa tests successfully entered orbit, ELDO
transferred its launch facilities to the Guiana Space Centre.?”’

The test range at Woomera achieved its first orbital launch on November 29, 1967, making Australia
the fourth nation to launch a satellite from its own spaceport. The payload, known as WRESAT, flew
aboard a Redstone rocket purchased from the United States.?*® Four years later, the United Kingdom
used the spaceport for the only successful orbital launch of its Black Arrow vehicle. Both launches
were to LEO, at polar inclinations.

Although Woomera no longer supports space launches, the complex is still operated by the Royal
Australian Air Force.

Several reports have suggested that private space companies—including Kistler Aerospace, SpaceX,
and Virgin Galactic—have considered using the Woomera Test Range for commercial space launch.?®
No company has yet to reconfigure any portion of Woomera for space launch.
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Figure 31: Successful Orbital Launches from the Woomera Test Range (1957-2018). Source: Space-Track.org / Gunter’s Space Page
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FUTURE SPACEPORTS

IN THIS REPORT, a spaceport is not considered "active" until it has achieved at
least one successful orbital space launch. This chapter describes space launch
facilities that may one day become active. The first section includes launch
facilities that have been given commercial spaceport site licenses by the Unit-
ed States' Federal Aviation Administration (FAA). The second section includes
those that do not hold FAA licenses, but have achieved sub-orbital spaceflight,
with plans to pursue or continue pursuing orbital spaceflight. The last section
includes proposals for new spaceports that have yet to be constructed. These
lists are not exhaustive and do not evaluate the likelihood that any of the fol-
lowing facilities will actually achieve orbital spaceflight.



— FAA-LICENSED LAUNCH SITES

The Federal Aviation Administration's Office of Commercial Space Transportation is responsible for
issuing launch site licenses to commercial launch operators in the United States. Licenses are granted
to proposed sites when its operations "will not jeopardize public health and safety, property, U.S. na-
tional security or foreign policy interests, or international obligations of the United States."*

Since its establishmentin 1984, the Office of Commercial Space Transportation hasissued 11 launch
site licenses. Four of the 11 commercial space launch sites have achieved successful orbital launch:
the California Spaceport at the Vandenberg Air Force Base, the Mid-Atlantic Regional Spaceport
at the Wallops Flight Facility, Pacific Spaceport Complex - Alaska, and Space Florida within the
Cape Canaveral /| Kennedy Space Center spaceport. The remaining 7 launch sites are listed below
in alphabetical order.

Cecil Spaceport

LOCATION: 30.2°N, 81.9°W
OPERATOR: Jacksonville Aviation Authority (United States)
CURRENT STATUS: No launches

The Cecil Spaceport is an FAA-licensed commercial spaceport located at the Cecil Airport in southwest
Jacksonville, Florida. Although no launches have been supported from the Cecil Spaceport, Genera-
tion Orbit—a Georgia-based aerospace company—has announced plans to utilize the facilities at Cecil
to launch its air-launched X-60A vehicle in 2019.%

In 2010, the spacecraft company Rocketplane announced its plans to use the Cecil Spaceport as soon
as 2013.22 The company has since filed for bankruptcy.

Colorado Air and Space Port

LOCATION: 39.8°N, 104.5°W
OPERATOR: Adams County, Colorado (United States)

CURRENT STATUS: No launches

The Colorado Air and Space Port—also known as Front Range—is an FAA-approved commercial launch
site approximately 10 km (6 miles) southeast of the Denver International Airport, on the outskirts of
Denver, Colorado.??

No commercial space companies have plans to test or develop space vehicles at the Colorado space-
port.2** The facility is only licensed for "Concept X" vehicles—horizontally launched space planes that
take off and land on a runway—meaning it cannot be used to support air-launched systems.?**
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Houston Spaceport

LOCATION: 29.6°N, 95.2°W
OPERATOR: Houston Airport System (United States)
CURRENT STATUS: No launches

The Houston Spaceport, located at the Ellington Airport in southeast Houston, Texas, is an FAA-li-
censed spaceport operated by the Houston Airport System.?¢ The facility is approved for horizontal
take-offs and landings.?’

In 2015, the aerospace company Sierra Nevada agreed to use the Houston Spaceport to land its Dream
Chaser space plane.”®* The Dream Chaser is designed for vertical launch, perhaps onboard an Atlas V
launched from either Cape Canaveral or Vandenberg.>*

In 2018, the Houston City Council allocated almost $19 million to begin construction of support facil-
ities at the Houston Spaceport.??°Prior to that commitment, there was little physical development of
the facility since it was first granted its spaceport license in 2015.

Midland Air and Space Port

LOCATION: 31.9°N, 102.2°W
OPERATOR: City of Midland, Texas (United States)
CURRENT STATUS: No launches

On September 17, 2014, the FAA issued a commercial launch site operator license to the Midland In-
ternational Airport near Midland, Texas, making it the first FAA-licensed spaceport that also supports
regularly scheduled commercial passenger flights.??! The facility—now known as the Midland Air and
Space Port—is located approximately 400 km (250 miles) east of El Paso, Texas.

In 2012, two years before the Midland Airport received its launch site operator license, private space-
flight company XCOR Aerospace responded to a $10 million incentive deal from Midland by announc-
ing its plans to relocate its testing and development facilities from the Mojave Air and Space Port to
Texas.???> The company's plans included a reusable sub-orbital space plane, called Lynx, that would
horizontally take off and land at Midland.?> After laying off a significant portion of its employees in
2016, XCOR Aerospace filed for bankruptcy in November 2017.%*

Like the Houston Spaceport, Sierra Nevada has named the Midland Air and Space Port as a landing
site for its Dream Chaser spaceplane.?®

The Midland Air and Space Port's online brochure lists Orbital Outfitters—a spacesuit company—as
a second commercial space tenant at the facility.?®* Documentation from XCOR's 2017 bankruptcy
filings show Orbital Outfitters is no longer in business.?’



Mojave Air and Space Port

LOCATION: 35.1°N, 118.2°W
OPERATOR: East Kern Airport District, California (United States)
CURRENT STATUS: Sub-orbital

Located about 108 km (67 miles) north of Los Angeles, the Mojave Air and Space Port is a sub-orbital
launch and re-entry facility in Kern County, California.?®

On June 17, 2004, the FAA issued the Mojave spaceport a launch operator's license, making the fa-
cility the first inland spaceport in the United States.?”® Just four days later, the spaceport supported
the inaugural launch of SpaceShipOne, the first non-government launch vehicle to carry a human to
outer space on a sub-orbital trajectory.2°Four months later, on October 4,2004, the same vehicle won
the Ansari X Prize—a $10 million award from the X Prize Foundation—for becoming the first privately
funded space vehicle to travel to space twice in the span of two weeks.?*

On October 31, 2014, the SpaceShipOne's follow-on vehicle—SpaceShipTwo, built by the Spaceship
Company—suffered an accident, killing one of the pilots on board.*? SpaceShipTwo did not fly from
Mojave again for almost four years.?

More recently, other companies are hoping to earn FAA certifications to use their vehicles at Mojave.
Stratolaunch—an air-launch system company founded by the late Paul Allen—expects to test its
launch vehicles over the next two years, launching payloads to LEO as soon as 2020.%**

Oklahoma Spaceport

LOCATION: 35.3°N, 99.2°W
OPERATOR: Oklahoma Space Industry Development Authority (United States)
CURRENT STATUS: Sub-orbital

The Oklahoma Spaceport—also known as the Clinton-Sherman Industrial Airpark—is an FAA-ap-
proved sub-orbital launch facility approximately 156 km (97 miles) west of Oklahoma City.

Although conditions at the Oklahoma Spaceport are favorable—the facility is both inland and does
not intersect with any restricted or military airspace—no horizontal space launch vehicle companies
have used the site to test their designs.** One company, Armadillo Aerospace—known for its plans to
design a vertically-launched lunar lander—used the Oklahoma Spaceport for a small number of test-
flights under an experimental permit in 2007 before it stopped operating.”*® Another company that
chose to operate at the Oklahoma Spaceport, Rocketplane, went bankrupt in 2010.2%

According to the FAA's Office of Commercial Space Transportation, no vehicles currently have an ac-
tive launch license to operate out of Oklahoma.®
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Spaceport America

LOCATION: 33.0°N, 107.0°W
OPERATOR: New Mexico Spaceport Authority (United States)
CURRENT STATUS: Sub-orbital

Located adjacent to the U.S. Army-operated White Sands Missile Range, Spaceport America is a state-
owned launch facility in southern New Mexico. The facility is primarily leased by Virgin Galactic, a space
tourism company, but also holds partnerships with SpaceX, Boeing, and other aerospace companies.?®

The state of New Mexico has invested over $200 million constructing Spaceport America and its sup-
port facilities.?®® Although the spaceport has supported several sub-orbital space launches since it
opened in 2011, all SpaceShipTwo test flights have used runways at the Mojave Air and Space Port.>*
The FAA Office of Commercial Space Transportation first issued Spaceport America's launch site op-
erator’s license in 2008.%*2

— SUB-ORBITAL TEST SITES

The following spaceports have achieved sub-orbital spaceflight, but do not hold an FAA site license.
These facilities are either located outside the United States or launch on a permit-by-permit basis
with the Commercial Space Transportation Office. Spaceports often achieve sub-orbital flight before
attempting or achieving orbital spaceflight. Some of the space launch facilities listed below have at-
tempted orbital launch unsuccessfully. Launch sites in this section are ordered alphabetically.

Alcantara Launch Center

LOCATION: 2.4°S, 44.4°W
OPERATOR: Brazilian Air Force / Brazilian Space Agency (Brazil)
CURRENT STATUS: Sub-orbital

Constructed in the 1980s, the Brazilian Air Force's Alcantara Launch Center is the only spaceport in
Brazil designated for orbital launch.??Although the facility has been responsible for several sounding
rocket launches, the Alcantara Launch Center has yet to successfully launch a satellite into orbit.

Located in the northwestern state of Maranhao, Alcantara Launch Center is ideally situated for launch
to geosynchronous orbit. Situated only 2.4° south of the equator, the spaceport at Alcantara is the
lowest latitude of any space launch facility anywhere in the world. Besides its latitude, the Brazilian
government also chose the region for its low population density and accessibility by air and sea.?**

The Brazilian Space Agency has attempted to establish several international agreements to attract
foreign launch providers to Alcantara. The earliest plans for the spaceport included tests of a Brazil-
ian-French liquid-fueled launch system, but the two governments failed to agree on a Technology
Safeguards Agreements (TSA), which would prevent Brazil from accessing French technologies that



could aid in the proliferation of nuclear weapons.?*® Despite repeated rounds of attempted negotia-
tions, the United States and Brazil have also yet to agree on a TSA, and no American launches have
taken place at the Brazilian facility.?*

Although Brazil and Russia agreed to allow the Russian space agency to use the facilities in 2002, no
Russian space launches have been attempted from Alcantara.?’

In 2003, Brazil and Ukraine signed an agreement to allow for Alcantara to launch the Ukrainian Cyclone
rocket.>® The Brazilian government terminated the partnership in 2015 before any test launches had been
administered, citing a lack of confidence in Ukraine's ability to provide the launch system in a timely man-
ner.?® In one attempt at orbital launch, in August 2003, a fire on the launch pad killed over 20 people.*®

Esrange Space Center

LOCATION: 67.8°N, 20.3°E
OPERATOR: Swedish Space Corporation (Sweden)
CURRENT STATUS: Sub-orbital

The Esrange Space Center is a sub-orbital launch facility near Kiruna, Sweden. First founded by the
European Space Research Organisation in the early 1960s, Esrange has been used to launch sounding
rockets and high-altitude balloons dedicated to atmospheric science research.?!

In 2017, the Swedish government funded a study to determine the feasibility of supporting orbital
launches at Esrange.? The following year, researchers concluded that the site could indeed be used
to launch low-Earth orbiting satellites, most efficiently to polar orbits.>*?

Although no launch dates have been announced, a satellite launched from the Esrange Space Centre
could potentially be the first object placed into orbit from mainland Europe.

Nearby, at the Kiruna Airport, a
company called Spaceport Swe-
den hosts aircraft flights for tour-
ists wishing to experience the
sensations of low gravity and see
the northern lights.**In 2007, the
Swedish government signed an
agreement with Virgin Galactic,
committing to building a regu-
latory environment such that
Spaceport Sweden or perhaps
the Esrange Space Center could

become the company's first Euro-

A sub-orbital sounding rocket launches from the Esrange Space Center in north- pean launch faci [ity_ 255
ern Sweden on July 3, 2002. No object has ever reached orbit from mainland Europe.
Photo: ESA
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Spaceport Camden

LOCATION: 30.9°N, 81.5°W
OPERATOR: Camden County, Georgia (United States)
CURRENT STATUS: Sub-orbital; proposed for FAA-licensing

Spaceport Camden is a launch site in the southeast corner of Georgia, near Cumberland Island. Al-
though Camden has yet to receive a launch site license from the FAA, the site has supported one
FAA-approved, sub-orbital, vertical launch of the Vector-R vehicle.?*®

According to its website, Spaceport Camden is proposing a substantial site license from the FAA, in-
cluding a vertical launch facility and landing zone.?» The Camden County Commission formally sub-
mitted their application to the FAA on January 29, 2019.%8

In January 2019, a community activism group—called Protect Cumberland Island—began an aware-
ness campaign about the environmental risks associated with space launch from the proposed Space-
port Camden launch site.**The group specifically opposes the site’s vertical launch proposal, which it
argues poses a “risk to people and property.”*°The Camden County administrator largely dismissed
the concerns raised by the group, stating that many of its members are “non-Camden County resi-
dents and many are from out of state.”?*

Tonghae Satellite Launching Ground

LOCATION: 40.9°N, 129.7°E
OPERATOR: North Korea
CURRENT STATUS: Sub-orbital

The Tonghae Satellite Launching Ground—also known as Musudan-ri and the Hwadae-kun Missile
Test Site—is a launch facility in northeastern North Korea known for several unsuccessful attempts at
placing North Korean satellites in orbit.

First built in the early 1980s, Tonghae supported three orbital launch attempts: one in 1998 using the
Taepodong-1 launch system and two more in 2006 and 2009 using the Taepodong-2 launch system.?®
Despite verification of the third launch's failure, a report from North Korea claimed success, suggest-
ing that the satellite could be heard broadcasting North Korean national music.?®

Due to the launch facility's position on the coast of North Korea and its proximity to Japanese air-
space, most launch tests were constrained to altitudes below 400 km, possibly limiting the nation's
ability to test the full extent of its launch systems.2®*

Commercial satellite images of the Tonghae Satellite Launching Ground suggest that the facility could
not be used for another space launch attempt without significant repairs, due to long periods of un-
deruse.” Work on the site appeared to slow to a halt after the success of North Korea's newer facility,
the Sohae Satellite Launching Station.>*



West Texas Launch Site

LOCATION: 31.4°N, 104.8°W
OPERATOR: Blue Origin, LLC (United States)

CURRENT STATUS: Sub-orbital

Located approximately 161 km (100 miles) east of El Paso, Texas, the West Texas Launch Site (WTLS)—
also known as Corn Ranch—is Blue Origin's primary test facility for the company's New Shepard
launch system.?®” Although the FAA issued Blue Origin a launch license for the New Shepard System
in 2017—meaning that par-
ticular vehicle is permitted
to test launch from WTLS—
the company does not hold
an active site operator li-
cense for WTLS, and the
spaceport is not formally
FAA-certified.?®®

Recently, the New Shepard
launch vehicle was effec-
tively declared the world's
first fully reusable, vertical-
ly-launched space vehicle

: : after being recovered from
Blue Origin’s New Shepard crew capsule was recovered after a successful launch test at five sub-orbital launches

the West Texas Launch Site on December 12, 2017. The flight was the first for New Shepard 260
, out of WTLS.
Crew Capsule #2. Photo: NASA

— PROPOSED SPACEPORTS

This section includes proposals to build spaceports in the future. These facilities range from perenni-
al, nonmaterial spaceport plans to funded projects awaiting construction. Proposals in this section
are listed alphabetically.

Antonio B. Won Pat International Airport

LOCATION: 13.5°N, 144.8°E
OPERATOR: A.B. Won Pat International Airport Authority, Guam (United States)
CURRENT STATUS: Proposed for FAA-licensing

In 2018, Virgin Orbit—a launch company owned by Richard Branson and focused on small satellite
launches—proposed using the Antonio B. Won Pat International Airport in Guam to support its air-
launched LauncherOne vehicle.?” The airport has not yet applied for a site license from the FAA.?"
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Christmas Island, Australia

LOCATION: 10.4°S, 105.7°E
OPERATOR: Asia Pacific Space Centre (Australia)
CURRENT STATUS: Proposed

Christmas Island, an Australian island territory about 500 km (305 miles) south of Jakarta, Indonesia,
is the site of a proposed commercial spaceport. Although the island was noted as a potentially favora-
ble location for orbital space launch as early as the 1960s, the territory was more recently proposed as
a space launch site in 1998 by the Australian company Asia Pacific Space Centre.?”? Prior to 1998, the
company proposed to launch from Cape York in northeastern mainland Australia.?”

In 2004, the Russian State Duma ratified an agreement with the Australian government to build
a launch facility on Christmas Island.?”* Earlier, the two governments planned on the site being
used for the proposed Aurora vehicle, a Russian-Australian rocket derived from the Soyuz launch
system and built by Asia Pacific.?”® Initial plans of the spaceport suggested it would be called the
"Aurora Rocket Space Complex" and support its first commercial launch in 2004.%7

The Aurora vehicle was never tested for launch. In 2009, the Australian government withdrew its sup-
port for Asia Pacific and its launch complex.?””

Hawaii Air and Space Port

LOCATION: 19.7°N, 156.0°W
OPERATOR: Hawaii Department of Transportation (United States)
CURRENT STATUS: Proposed for FAA-licensing

The state of Hawaii has proposed the Kona International Airport at Keahole to become an FAA-li-
censed spaceport.?”® Located on the western coast of the state's Big Island, the proposed spaceport
would only support horizontally-launched reusable vehicles.

Although the Hawaii state government is interested in attracting new tourists to the state with space-
themed attractions, a pair of spaceports within the state could be used for sub-orbital passenger
flights between the islands, improving travel times for commuters.?”®

Pacific Spaceport Complex - Hawaii

LOCATION: 19.7°N, 155.0°W
OPERATOR: Alaska Aerospace Corporation (United States)
CURRENT STATUS: Proposed

The Alaska Aerospace Corporation, the state-owned corporation responsible for operating the Pacific
Space Port Complex in Alaska, is developing plans to construct a second launch site closer to the
equator and capable of more efficient launches to low-inclination orbits. One of the two proposed
locations is in Hawaii on the eastern coast of the state's Big Island.?°



The corporation says that the Hawaiian site would support only small payloads, between 50 and 100
kg (110 and 220 lbs).?® Currently, Alaska Aerospace is supporting an environmental assessment of the
site, a traditional early step for any spaceport proposal.??

On January 25, 2019, protestors gathered at a Hawaiian community center to express their disap-
proval of Alaska Aerospace's proposal and remarks made by the Corporation's CEO earlier that day.?®
Some community members cited concerns that building a spaceport in the proposed region would
further threaten the homestead communities that have already been displaced by other regional de-
velopment projects.

Pacific Spaceport Complex - Saipan

LOCATION: 15.3°N, 145.8°E
OPERATOR: Alaska Aerospace Corporation (United States)
CURRENT STATUS: Proposed

In addition to Pacific Spaceport Complex - Hawaii, the Alaska Aerospace Corporation is concurrent-
ly considering another low-latitude launch site, on the northeast tip of Saipan, in the Northern Mari-
ana Islands.?®* The preferred location is on the Formerly Used Defense Site clean-up list, meaning the
U.S. Army Corps of Engineers has yet to clean up any contamination of munitions that could be there
from both American and Japanese forces during World War 1.2

In the case that the preferred site is not cleaned up in a timely manner—per Alaska Aerospace's
request—the corporation will proceed with one of two other identified locations in the Northern
Mariana Islands.®

Santa Maria Island, Portugal

LOCATION: 37.0°N, 25.1°W
OPERATOR: Portuguese Science and Technology Foundation / ESA (Portugal / Europe)
CURRENT STATUS: Proposed

In 2018, the Portuguese government announced its plans to build a spaceport on Santa Maria Island
in the Azores archipelago.?®” The Azores, an autonomous region of Portugal, is located approximately
approximately 1,400 km (870 miles) off the Portuguese coast in the Atlantic Ocean.

The project—called the Atlantic International Satellite Launch Programme—accepted proposals from
commercial space companies interested in developing vehicles to launch from Santa Maria Island.?®
Of the 14 companies that expressed interest—including 11 from Europe, two from both the United
States and Roscosmos, the Russian space agency—the Programme has selected five companies to de-
velop more detailed proposals for the spaceport.?® ArianeGroup, the European company that devel-
oped the Ariane 5 rocket that launches from the Guiana Space Centre, is interested in managing the
new spaceport on Santa Maria.?® The Portuguese government also plans to start commercial space
launch from the island in 2021.%*
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Southerland County, Scotland

LOCATION: ~58.5°N, ~4.5°W
OPERATOR: United Kingdom Space Agency (United Kingdom)

CURRENT STATUS: Proposed

In July 2014, the United Kingdom's Minister of State for Transport announced plans to identify a lo-
cation to construct a new vertical-launch spaceport in Scotland, England, or Wales.?? In July 2018,
the UK Space Agency announced its selection: the northern coast of Scotland's Southerland County.?*
Once operational, the spaceport will likely support small payload launches using vertical launch vehi-
cles from Lockheed Martin and Orbex.>**

Only one British launch vehicle has ever been used for orbital space flight—Black Arrow, tested at the
Woomera Test Range in 1971. A spaceport in Scotland would likely return British-built space launch-
es to the United Kingdom and bring space launch to continental Europe for the first time.

SpaceX South Texas Launch Site

LOCATION: 26.0°N, 97.2°W
OPERATOR: Space Exploration Technologies Corp. (United States)
CURRENT STATUS: Under Construction

The SpaceX South Texas Launch Site—also known as the Boca Chica Launch Site—is located on the
southern tip of the state, near Boca Chica State Park, less than 8 km (5 miles) from the U.S.-Mexico
border. The launch site is still under construction.?*

On August 4, 2014, the Texas state government announced that SpaceX would build a commercial
spaceport in southern Texas.?®® Previously, the company had considered launch site locations in Geor-
gia, Florida, and Puerto Rico. To attract SpaceX, the Texas state government agreed to contribute $15
million towards the construction of the spaceport.?’

The SpaceX South Texas Launch Site does not currently hold an FAA site license.?*® Although SpaceX
holds no launch licenses for any of its vehicles to be test launched from South Texas, the company
reportedly plans to complete low- and high altitude test flights—500 m (1600 feet) and 5 km (3 miles)
respectively—in late 2019.%°

In January and February 2019, several members of the U.S. House of Representatives expressed con-
cern after noticing that a map from the U.S. Department of Homeland Security suggested plans to
build a barrier running through the SpaceX property in southern Texas.>® The barrier would be part of
the Trump administration’s proposal to build a wall along the U.S.-Mexico border.



CONCLUSION

ALTHOUGH SEVERAL NEW LAUNCH PROVIDERS are developing air-launched
vehicles to deliver payloads to orbit—including Virgin Orbit, Stratolaunch, and
Generation Orbit—the vast majority of satellites are launched from ground-based
spaceports. As private companies continue to test and operate their launch vehi-
cles from spaceports around the world, launch site operators may attract more
customers by demonstrating their ability to support timely, successful launches.
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"Hosting a space launch from
a remote facility—such as the
Plesetsk Cosmodrome or the Imam

Unfortunately for launch operators
choosing between several spaceports
to support their launches, there are
several challenges to evaluating a
spaceport's capabilities given public-
ly-available data. Currently, only some

Khomeini Space Center_no |0nger launch providers publish their launch

manifest— a list of upcoming and past

keeps a space launch a secret.” launches, describing a mission's pur-

pose, spaceport, and vehicle—making

it difficult to compare a spaceport's re-
cord of actual launch attempts with its projections. Additionally, independently-managed launch
records often show the success or failure of an orbital launch attempt without including the accu-
racy with which a spaceport supported an orbital launch. Once an objectisin orbit and registered
in the CSpOC's online catalog—corresponding to a successful orbital launch in the CSIS dataset—
it is not noted whether the recorded orbit is indeed the payload's intended orbit. Therefore, it is
difficult to assess a spaceport's record of supporting launches to the appropriate orbital desti-
nation. Lastly, when a space launch is delayed due to weather, launch operators rarely publish
detailed information on the delay decision. What may appear to be a streak of unluckiness due to
uncontrollable weather may actually be a spaceport reaching its launch capacity.

The Modern Spaceport

Unlike the earliest days of spaceflight, space launches are known to the public almost imme-
diately due to the ability to track satellites from the ground, purchase high-resolution satellite
imagery from remote sensing companies to monitor spaceport activity, and access the official
CSpOC catalog from the U.S. government. Hosting a space launch from a remote facility—such as
the Plesetsk Cosmodrome or the Imam Khomeini Space Center—no longer keeps a space launch
a secret.

As the geosynchronous belt remains a key orbital regime for space-faring nations' national se-
curity, Russia and China have invested in lower latitude launch opportunities to launch their
state-sponsored vehicles. After it abandoned a bid to launch a Soyuz-derived vehicle from the
low-latitude Christmas Island, Australia launch site, the Russian government turned its focus to
the Guiana Space Centre in South America, where it began construction of a Soyuz-compatible
launch pad in 2005 and first launched in 2011.3°* In 2018, China became the world's most active
space launch country despite its newest spaceport, the low-latitude Wenchang Satellite Launch
Center, still facing mission delays and not hosting a single launch in 2018.

Azimuth limitations may be a decreasingly important factor for spaceport location selection.
Developments in automated flight—such as an automated abort feature—will likely allow flight
paths over regions previously disallowed by the United States' Federal Aviation Administration,
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including a southward corridor from the Cape Canaveral /| Kennedy Space Center spaceport and,
perhaps, a Caribbean island corridor from the SpaceX South Texas Launch Site.

Although seven of the launch sites listed in the fourth chapter of this report hold licenses from
the FAA, the majority of them are only allowed to support horizontal launches. At many of these
sites, orbital spaceflight—which is most often achieved via vertical launch—is only one of two
goals; the other being sub-orbital spaceflight tourism. So far, receiving a site operator license
from the FAA is not a strong indicator of achieving orbital spaceflight.
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