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COLLISION COURSE: 2009 IRIDIUM-COSMOS CRASH
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On 10 February 2009, there was an orbit collision between the operational U.S. Iridium-33
satellite and the non-functional Russian Cosmos-2251 satellite. This event created new space
debris that will persist for many decades. Satellites, including other satellites of the Iridium
constellation, are subject to an increased collision risk. This article presents facts, political
positions and analyzes this event under existing space law. It also takes a look at the liability
implications and an evolving standard of care for the mitigation of space debris.

1. INTRODUCTION

The pollution of Earth’s valuable orbits
with space debris' in outer space has
enlarged the collision risk among space
objects.  Space  debris  mitigation
guidelines have been created to prevent
an increase. Although several space
actors have adopted codes of conduct and
even national legislation, there is still
lack of universal binding rules to
mitigate space debris. Recent events, like
the Iridium-Cosmos collision’ and the
Chinese and U.S. anti-satellite tests drew
attention to the need of an international
network of space surveillance systems
for better conjunction assessments (i.e.
assessments of close approaches between
space objects).

The international availability of
precise conjunction assessments may
lead to common practices and a standard
of care for avoiding collisions. The
question arises, if this standard of care to
avoid liability may become another

incentive for establishing a conduct of
space operators and space faring nations in
regard to space debris mitigation.

This article outlines some of the
regulatory efforts to mitigate space debris,
addresses causation and fault under the
Liability Convention and discusses the
elements of awareness and reasonable
action under the circumstances of today’s
congested orbits.

2. INTERNATIONAL REGULATORY
EFFORTS TO MITIGATE SPACE DEBRIS

Space law making by UN COPUOS has
substantially slowed down since the 1980s.
Thus it was not surprising that UN
COPUOS did not draft rules on the
mitigation of space debris. As a result,
researchers of several space agencies met
in 1993 and established the Inter-Agency
Space Debris Committee (IADC), with the
concern that an increasing space debris
population posses a high risk for space
activities.
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Following earlier recommendations,
in 2002 a set of mitigation guidelines was
adopted’.

IADC members who have been
involved in the drafting of the mitigation
guidelines had to wait several years
before the international community
started to pay attention to the growing
threat of space debris and the measures
for mitigation.

The Iridium-Cosmos crash and the
Chinese and U.S. anti-satellite tests have

highlighted the importance of the
mitigation guidelines.
So far, two national legislations

already make the mitigation guidelines
compulsory  for  non-governmental
satellite owners/operators*: the U.S. and
Germany".

There are several national codes of
conduct for mitigation of space debris®.
~ There is also the European Code of
Conduct’, which emphasizes the IADC
mitigation guidelines through references
in contracts with satellite and upper-stage
integrators, inside and outside Europe®.

The International Standardization
Organization is working on the adoption
of standards for the mitigation of space
debris. Two of these standards will be
published this year’.

The European Union (EU) also started
the process to adopt a code of conduct on
space activities where space debris
mitigation guidelines are included. The
current draft may be adopted by 25 EU
member States in some years from
now'®.

Although UN COPUOS members
have been reluctant to enact the
mitigation guidelines as an international
treaty with binding force, these
guidelines were endorsed as a UN
General Assembly resolution in 2007"".

Most of these efforts to mitigate space
debris are  formally non-binding
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recommendations. But the wide spectrum
of public and private institutions for the
adoption of such mitigation guidelines
shows that there is a growing genuine
international  consensus to  achieve
common and uniform practices.

3. LIABILITY AVOIDANCE AS AN
INCENTIVE FOR SPACE DEBRIS MITIGATION

The effects of space debris also need to be
examined from the liability perspective.

Liability for space activities is governed
by the Liability Convention'?, a treaty with
binding force to hold States liable and to
create responsibility to compensate in case
of damage to space objects in outer space.

Liability for damage arises, when
several conditions are met. Article III of
the Liability Convention states:

“In the event of damage being caused
elsewhere than on the surface of the Earth
to a space object of one launching State or
to persons or property on board such space
object by a space object of another
launching State, the latter shall be liable
only if the damage is due to its fault or the
fault of persons for whom it is
responsible””.

Damage is the pre-requisite that establishes
a legal link between the involved parties,
even if they were not contractually related
at all before the casualty (third party
liability). This damage encompasses
physical damage to satellite bodies through
kinetic energy, as well as electromagnetic
damage (e.g. by laser beams).

Article 1 (1) of the Liability Convention
includes as ‘space objects’ not only intact
spacecraft, but also:

‘...component parts of a space object as
well as its launch vehicle and parts
thereof” .
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The preparatory works of the Liability
Convention indicate that damage was
conceived to relate only to operational
space objects’’. The drafters of the
Liability Convention neither considered

damage to the Earth’s orbital
environment. But this does not
necessarily mean that the Liability

Convention does not apply in case of
damage caused by space debris. While
the population of space debris was
growing during the last decades, space
participants may not have felt that they
could be held liable, because they did not
imagine that the origin of space debris
could be tracked and identified. This
perception has strongly contributed to the
current pollution of valuable orbits.

There is no liability under the
Liability Convention for the fact of
creating space debris, as long as no
(other) operational space object 1is
damaged. But States continue to be liable
for the damage caused by the space
debris of their space objects, as if the
damage were caused by the original
space object itself, provided all
requirements of the Liability Convention
are met.

In the case of the Iridium—Cosmos
collision, there is no causation of damage
to the Cosmos-2251 satellite. Cosmos-
2251 was at the time of impact already
non-functional and thus space debris
without any value.

4. CAUSATION AND FAULT

The second sentence of Article III of the
Liability Convention requires fault for
liability in case of damage of (another)
space object.

As Cheng already commented'®, fault
must be accompanied by a causal
connection between such fault and the
resulting damage. When may a State be
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held to have acted with fault? So far, no
case on damage due to collision among
two operational satellites has occurred. The
concept of damage being caused by ‘fault’
under the Liability Convention was never
tested.

It is unlikely that a space object’s
owner/operator would voluntary accept its
fault or would openly display the string of
particulars that caused damage due to its
fault. The lack of international legally
binding space traffic rules makes it
difficult to prove the fault of the
owner/operator of a space object.

In the Corfu Channel Case, the
International Court of Justice (ICJ)
confirmed the importance of facts that help
to understand the causation of a given
event:

“,..the fact of this exclusive...control...
has a bearing upon the methods of proof
available to establish the knowledge of that
State as to such events. By reason of this
exclusive control, the other State, the
victim of a breach of international law, is
often unable to furnish direct proof of the
facts giving rise to responsibility. Such a
State should be allowed a more liberal
recourse of inferences of fact and
circumstantial evidence. The indirect
evidence is admitted in all systems of law
and its use is recognized by international
decisions. It must be regarded as of special
weight when it is based on a series of facts
linked together and leading logically to a
single conclusion”"”.

Today, in many instances damage by space
debris can be tracked to the originally
launched space object. Evidence of
causation of damage by the operator of the
original space object does not any longer
appear to be a problem. Information on
positions of space objects and debris are
provided by space surveillance systems,
among them the ‘Space Surveillance
Network’ of the U.S. Air Force. Most
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surveillance information is introduced
into satellite catalogues. Based on
satellite catalogues, not only functional
space objects but also space debris can
be tracked and the owner/operator of the
original space object be identified".
After identification of the owner/
operator, it must be determined if he
acted with fault in regard to damage
caused to another space object.

5. STANDARD OF CARE

In case of damage by space debris, fault
of the space operator needs to be proved,
typically in the form of negligence.
Negligence is rooted in the failure to use
due care in a given situation.

The concept of ‘care’ denotes the
watchful attention and caution that “...a
person of ordinary prudence and reason
would exercise under given
circumstances™'"’. Standards of care may
be established by practice among
members of a community that exercise a
similar activity. These may also be
established with binding force through
national or international legislations®®
(e.g. treaties, customary law). The degree
of care denotes a spectrum of
possibilities of steps to take: to be
informed on the circumstances, to
consider the available resources and the
efficacy of an action, a timely decision to
take action, to act in a skilful way, etc.

There is ample jurisprudence on the
required level of care. As an example of
national case law regarding the due care
of maritime traffic navigating in a
congested harbor, may serve a case of the
U.S. Supreme Court in 1871:

In 1866, the vessel Java had an
inevitable collision with another vessel in
a US. crowded harbor. The U.S.
Supreme Court decided that the Java
“...was only bound to use that degree of
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care and precaution which the particular
circumstances of the case demanded...”
and considered that there was not “...the
slightest evidence that in this regard
anything was wanting, or that there was
any lack of skill or vigilance on the part of
the pilot and crew of the Java "',

This case highlights that due care is an
important pre-requisite in performing risky
activities in a crowded environment.

But, at present, in outer space it is
difficult to determine the exact standard or
level of care required to meet the
requirements of due care in a given
situation, for example when operating a
satellite in a congested low Earth orbit.
The increasing congestion of man-made
space objects around our planet is raising
the risk of collision. But what is the degree
of care that a satellite owner/operator shall
take in order to avoid liability?

The concept of care consists of two
main elements, awareness and the
possibility to undertake reasonable action.
Was the operator or owner in the given
circumstance aware, or could he have been
aware, of the risk and were there measures
he could reasonably have undertaken to
avoid the damage? This approach is not
only dependent on the specific situation,
but also on the development of awareness
systems, timely availability of conjunction
information and the possibility to initiate a
course correction.

6. THE ELEMENT OF AWARENESS

To exercise due care, the space object
owner/operator must have been timely
aware of the potential collision. How can
satellite owners/operators get the relevant
orbital data, so-called conjunction
information, of other space objects on
collision course?

For a considerable time, the U.S. Air
Force used to provide to the public for free
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a low precision version of its catalogue
of identified space objects tracked by its
‘Space Surveillance Network’. This
catalogue serves to assess space objects
conjunctions situations”. In specific
cases, satellite owners/operators could
request the U.S. Air Force to check in the
high accuracy database for an increased
collision probability, necessary for
decision-making on satellite evasive
maneuvers™.

How does this work in practice? Let’s
have a closer look at the situation around
the time of the Iridium-Cosmos crash.

The Air Force granted Iridium LLC*
access to its low quality catalogue.
Iridium had also the possibility to request
the Air Force for high accuracy
information for specific conjunctions. It
is not clear if Iridium fully took
advantage of such information. Iridium
used to get hundreds of conjunctions
each week for its satellite fleet, but
complained that conjunctions informa-
tion was not reliable enough®. It is not
known if Iridium stopped at some point
to discuss and verify with the Air Force
dangerous satellite close approaches®.

Right after the Iridium-Cosmos
collision, researchers consulted the
specific Iridium-33 data and found that
this spacecraft had 13 conjunctions and,
for the specific moment of the collision,
there was a prediction of an encounter as
close as 600 meters with the Cosmos-
2251 spacecraft”. The U.S. Air Force
data “...suggested that the likelihood of a
collision between the Iridium and
Cosmos satellites was 1 in 10,0007%. A
specialist of the French space agency
indicated that a warning with such a
probability requires a more-detailed
analysis, if to initiate action®”. However,
Iridium’s spokeswoman Lis DeCastro
said “Irtdium didn’t have information
prior to the collision to know that the
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collision will occur...” and that “...if the
organizations that monitor space had that
information available, we are confident
they would have shared it with us”*°. The
question is left open, if Iridium could have
reasonably known the threat.

But there is another important factor.
The awareness of the launching State is
decisive, because only States are party to
and liable under the Liability Convention.
Even if a private entity, licensed and
supervised by the launching State, has no
awareness of an imminent collision risk,
the launching State can be held liable, if it
has the awareness. An insufficient
information flow between the launching
State and its licensee has no effect on the
claim for third party liability under the
Liability Convention.

After the Iridium-Cosmos crash, the
U.S. started a new procedure to provide
more reliable and accurate data to civilian
users. Since then, the U.S. Air Force
created a Commercial and Foreign Entities
(CFE) program that updates the procedures
for getting access to this data’’. U.S.
private satellite owners/operators who
want to take advantage of this system need
to go through this process. Besides access
to space surveillance data, there will be
also conjunction assessment’> support, as
the satellites of each company will be daily
screened by the U.S. military. The
commercial entities, as customers, may
also provide information such as
ephemeris and planned maneuvers™.
Nevertheless, the U.S. Government does
not accept any responsibility on the
commercial entities decision-making when
“...determining and implementing courses
of action to avoid on-orbit collisions™*.
The Government, as service provider, only
agrees “...to make best efforts to supply
Customer the Data and Services submitted
on a CFE Space Support Request Form™>
and “Provider and Customer provide the
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Data and Services ‘as is’ and neither
makes any warranty, either express or
implied, as to the condition or suitability
of the Data and Services, nor its fitness
for a particular purpose”®.

At present, there are approximately 10
private companies who are part of the
new CFE procedures, including
Iridium®’. The disclosure of information
by the military to U.S. and foreign
entities is also result of the tendency of
the U.S. military to diminish military
satellites by increasing the wuse of
transponders on commercial satellites®®
and of remote sensing images, not only
from national, but also from foreign

systems”.
Under the present -circumstances,
better sources of information on

conjunctions have only sense if they can
be used by satellite owners/operators.
The surveillance and conjunction
assessment capacity of the U.S. military
may expand by networking with other
institutions already giving conjunctions
assessment to private and government
satellite owners/operators, inside and
outside the U.S.*°. This could lead to an
international global conjunction analysis
for all satellites’' and create a truly
global Space Situational Awareness
(SSA) system, with all satellite owners/
operators participating.

Being part of such a SSA network
should also require satellite owners/
operators to provide orbital parameters
and positions of (their) satellites and
verify conjunction warnings. It is
possible, that in the future governments
may demand owners/operators running
satellites under their national licenses to
be part of the SSA network. With such a
licensing obligation they would not only
get access to the information, but also be
deemed to have known all available
conjunctions information.
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Creating an internationally networked
space situational awareness system,
directed to assist proper decision-making
for satellite evasive maneuvers, may then
also become an indicator that the space
community is establishing a ‘duty to be
informed’ by the SSA system as a
minimum standard of care for satellite
owners/operators.

The current level of awareness derived
from existing surveillance systems allows
already  assessments and  accident
investigations. Starting this year, the
operational performance of the satellite
owner and operator and other information

providers will be under intense
international scrutiny. Should a next
satellite collision occur, satellite

owners/operators may already be deemed
to have known the conjunction information
available under the U.S. CFE program.

7. THE ELEMENT OF REASONABLE ACTION

The exercise of due care requires not only
awareness, but also the possibility to
undertake reasonable measures in the
given circumstances to avoid the damage.

Evasive maneuvers are the most
plausible action to avoid a collision in
orbit. Currently, there is no rule to require
such a maneuver. The only driver of such a
step is ““...a cost-benefit decision that each
operator needs to make based on what their
level of risk is”*. Liability risks have the
potential of changing this equation.
Nevertheless, the IADC has established a
(non-binding) recommendation on such
reasonable action:

“Guideline 3: Limit the Probability of
Accidental Collision in Orbit.
In developing the design and mission
profile of spacecraft and launch vehicle
stages, the probability of accidental
collision with known objects during the
system’s launch phase and orbital lifetime
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should be estimated and limited. If
available orbital data indicate a potential
collision, adjustment of the launch time
or an on-orbit avoidance maneuver
should be considered™.

No doubt, owners/operators of non-
maneuverable operational or
malfunctioned space objects or of de-
commissioned space objects (which have
exhausted their fuel), cannot undertake
such evasive maneuvers. In this instance,
the owner/operator seem to have no
choice.

A different light is shed on this
situation, if the owner/operator earlier
had a choice to reduce the probability of
a collision by re-orbiting or de-orbiting
the space object before it reached its end-
of-life, but decided not so. In the U.S.
this is partly already required under
domestic law*. This U.S. statute applies
only to geostationary satellites launched
after 18 March 2002*. Unfortunately, it
covers neither geostationary satellites
launched before that deadline, nor low
Earth orbit satellites, like those of
Iridium.

Nevertheless, the growing practice46
of satellite owners/operators to keep low
Earth orbits useful, by investing
resources (fuel and potential earnings)
for the removal of satellites approaching
end-of-life, may set a standard of care
among  space  participants.  Non
compliance with such standard of care
may be treated as negligence when it
results in damage to an operational space
object.

CONCLUSIONS

Due to increasingly congested valuable
orbits, there is an urgent need to establish
binding rules on the mitigation of space
debris and the avoidance of on-orbit
collisions. The space debris mitigation
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guidelines of the IADC were a big step
forward. Unfortunately, they are not
legally binding - although there are
indications that space participants follow
the guidelines and a common practice is
emerging.

This paper has tackled the problem from
a different angle: The avoidance of liability
as an incentive to prevent on-orbit
collisions and the creation of space debris.
The technical development of systems for
tracking functional and non-functional
space objects can play a key role in
providing evidence for the identification
and causation of orbital collisions.
Additionally space participants gain more
situational awareness about the traffic
situation in orbit with sufficient lead time
for potential reactions. It is exactly this
awareness of the space participants, which
is a requirement for their exercise of due
care in the conduct of their space activities.
Once they have the knowledge about a
potential collision, they cannot disregard it
any longer. Making space surveillance data
and conjunction information accessible to
space participants, creates their (legal)
awareness, which is an element of due
care. Acting without due care, makes them
negligent and thus liable, if this conduct
causes damage.

But that is not the entire story, when we
speak about liability in space law.
International liability under the Liability
Convention (and of course Outer Space
Treaty art. VII) relates to States.
Consequently, it is sufficient that the
(launching) State is aware of the collision
threat. States, whose authorities are
involved in the networking of space
situational awareness data, can be deemed
to have had the awareness.

The liability assessment of the Iridium—
Cosmos collision remains diffuse. The
destruction of the Cosmos-2251 satellite
was not a compensable damage under the
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Liability Convention, because it was de-
commissioned and without value.
Regardless thereof, it is unclear, what
Iridium LLC knew or could have known
in advance of the crash. But the U.S.
Government must have been aware of the
critical conjunction information. On the
Russian side the level of awareness is
uncertain.

At the bottom line, the technical
developments in the field of space
situational awareness and the increasing
cooperation and networking of orbital
data and conjunction information, raises
the awareness of space participants and
their standard of care for space activities.
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