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2, In any case, States using NPS in outer space should ensure that the
radiclegical risks involved do not exceed (...).

3. States should endeavour to ensure that radiation exposure in all phases of a
space missicn involving use of NP3, including accident situations, does not exceed
0.5 rem per year for members of the general public.

4, where the type of nuclear pover source utilized makes it unfecasible to prevent
the release of nuclear radiation under re-entry conditions, earth orbits shaild bhe
used which are sufficiently high to allow radicactive materials to decay before
re~entry to a level that would meet the conditions set out in paragraph l.

Reacters should not be activated until the space vehicle has reached a safe
operating altitude,

5. If a launching State considers it necessary to use NPS in outer space in a way
inconsistent with generally accepted international guidelines for radiological
protection, it should announce that it is doing so for reasons of national security.

6. The launching State should not use more than (X) nuclear reazctor(s) in
low-earth orbit at the sarme time and sheoild not launch more than (X) nuclear
reactor(s) a year jintended for low-earth orbit,

7. Space objects in low earth orbit containing nuclear reactors should be
equipped with at least two back-up systems tc boeost the object inte higher orbit in
cases where the object is not to be returned to earth in a controlled re-entry.
Where the gpace object is to return to earth at the completion of its mission, the
level of control should at least meet the standards for manned spacecraft,

8. The amount of radicactive fuel contained in space objects should rot
exceed {...}.

C. Notificaticn prior to re=entry

1, Whenever it becomes possible tc predict with reasonable certainty that a spaca
object containing a nuclear power source will imminently re-enter the earth's
atmosphere, the launching State should notify the Secretary~General of the
anticipatad re—entry and provide him with information adeguate to enable Member
States to assess the likelihood and consequences @f a particular re-entry and to
carry out preparations for search and recovery of the nuclear power source and
protection of their population. That notification shaild be in accordance with the
following format: .

1. Systef parameters

¥1.1 Name of launching State or States including the address of the
* authority which.may he contacted for additional information or
assistance in case of accident
*1,2 International designation

*1.3 Date and territory or loccation of launch

l.4 Information required for best prediction of orbit lifetime
trajectory and impact region

*¥1,5 General function of spacecraft

* Denotes the requirements in the Conventicn on Registration of Objects
Launched into Cuter Space {art, IV).



174 JOURNAL OF SPACE LAW Vol. 11, Nos. 1 &2

2. Information on the radiclogical risk of nuclear pover source(s)

2.1 Type of NpS: radic-isotopic/reactor

2.2 'he probabile physical form, amount and general radislogical
characteristics of the fuel and contaminated and/or activated
components likely to reach the ground. The term "fuel®™ refers to

the nuclear material used as the source of heat or power,

2. The Secretary=-General shaild transmit this information to all Members of the
United Nations as early as pessible.

3. In situations where the timely transmission of this information via the

Secretary-General is not possible, the launching State should communicate the
information direct to those States likely to be affected. States at most risk
should be informed first,

bB. Assistance to States

1. The State launching a space object containing a nuclear power source that is
about to re-enter the earth's atmosphere in an uncontrolled manner, should
co-gperate to the greatest extent feasible wikth States along the orbital path of
‘the object in monitoring the cbject. In doing so, the launching State should bear
in mind the need for prompt notification with sufficient information so as to allow
those States likely to be affected to assess the situation, in particular in order
to take necessary precautionary measures, States other than the launching State
possessing space monitoring and tracking facilities should co-operate for the same
purpose with States along the orbital path of the object.

2. The State launching a space object containing a nuclear power source that is
about to re—enter the earth's atmosphere in an uncontrolled manner should offer to

provide all necessary assistance to States likely to be affected by the re-entry or

impact of the space object or its component parts. When an uncontrolled re;entry
has occurred, the launching State, in accordance with the provisions contained in
article 5, paragraph 4, of the 1968 Agreement on the Rescue of Astronauts, the
Return of Astronauts and the Return of Objects Launched intoc Quter Space, should
promptly provide necessary assistance to eliminate possible danger of harm if
requested to do so by States over whose territory or areas of jurisdiction the
space object disintegrated or on whose territory or areas of jurisdiction debeis
has landed.

3. Other States or international organizations with relevant technical
capabilities should, to the extent feasible, be prepared to provide necessary
assistance if reguested to do so by the affected States. In this connectioen,
States and international grganizations should consider co-operating teo establish an
international registry that would list those countries and international
organizations with expertise available in this field, the type of expertise
available and those agencies or branches in which 1t is available. States,
particulzrly launching States of space objects containing nuclear power sources,
should alsoc co-operate to establish appropriate training programmes to assist
States to prepare for and deal with re-entering space objects containing nuclear
puwer scurces. The special needs of developing countries for assistance in
developing their capacity to take precautionary measures and to remedy the effects
of an urcontrolled re-entry or impact of a space object containing a nuclear power
source should be borhe in mind.

E. State responsibility

1. The State launching a space object containing a nuclear power cource should
bear international responsibility in accordance with internatiocnal law, including
the relevant ocuter space conventions. :
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2. Such responsibility should include the obligation of the launching State to
offer to provide all necessary assistance to States likely to be affected by ths
re-entry or impact of its space object containing a nuclear power source) promptly
to provide the necessary assistance to eliminate possible danger of harm if
requested to do so by the affected Statesy and, in accordance with the

1972 Convention on International Liability for Bamage Caused by Space Cbjects, to
pay compensation for all damage caused by the nuclear power source, including all
reasonable expenses for search and clean-up, and damages related tc measures taken
to prevent and limit radiation exposure and related to the number of people exposed
and the degree of exposure.

3. ¥othing in these principles shall have the effect of reducing the
responsibility of States under international law, including the relevant outer
space conventions.

4, States launching nuclear power sources inteo outer space should consider
establishing an independent internationally administered fund for the purpose of
satisfving claims for compensation.

5. If damage is caused to other States by the return to earth of a space objsct
containing NP8, punitive {treble} damages should be paid.

Federal Republic of Germany: working paper
(A/AC.105/C.2/L.138 of 28 March 1983)

I. RECOMMENDATIONS FOR THE NOTIFICATION PRIOR TO RE~ENTRY
OF A NUCLEAR-FOWERED SATELLITE

The issue of notification prior to re-entry of a nuclear-powered satellite has
been treated in the report of the Working Group on nuclear power sources of the
Scientific and Technical sub~-Committee (A/AC.105/C.1/L.126, February 188lL). 1In
view of the experience obtained during the recent years, it seems advisable to
improve the notification procedure so as to distribute more detailed and timely
information., Therefore, it is recommended that the follewing requirements be
included in the notification procedure.

The launching State should inform the Secretary-General of the United Naticns
as soon as the re-entry of a nuclear power source (NPS) is foreseeable, follewing
some malfunction onboard a satellite. This information should be given immediately
after that malfunction = this can be weeks or months in advance to the expected
re—entry - so that there is encugh time for thorough preparation and informztion,
The information provided by the launching State should include all items contzined
in the format for notification of the reference given above. 1In addition to that,
there should-be information om the planned or predicted sequence of re-entry. It
should be made clear whether intact re-entry or complete bucn-up is planned.
Technical information should be provided on the contuinment concept or the burn-up
procedure especially as to the materials used in the construction and to the sizes
of the components. During the time from the first notification until the final
re—-entry, the launching State should distribute regular bulletins on the state of
the object and on the updated predictions for the re—entry date and hour., The
launching State should assist internaticnal exchange of the orbital data 2né the
aerodynamic properties of the re-entering object.

Such additional information will demonstrate that a reliable safety coazept
has been applied and will contribute to create an atmosphere of confidence within
the international community. Only if such confidence can be cieated will the
Governmentg be able te reduce their precautienary measures.
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These suggestions are based on the practical experience obtained during the
re-entry of the (DSMOS-=1402 sateilite, which can be considered as an exarple for
events of this type. Therefore the history of this event, as experienced in the
Federal Republic of Germany, is reported in the follewing section.

1I. EXPERIENCE FROM THE RE-ENTRY OF A NUCLEAR-FOWERED SATELLITE

The typical sitnation of any country before and during the re—entry of a
sateilite with NPS can be illustrated by the history of the COSMOS~=1402 event and
the precautionary measures taken in the Federal Republic of Germany. Some
important conclusions can be drawn from this event with respect to the necessity of
early notification and full information as well as to the benefits of 1rte:nat10nal
co-operation.

i In January/February of this year, the satellite COSMOS-1402 bearing a nuclear
reactor re—entered into the earth's atmosphere. It had been separated into the
three objects A, B and C. The dates of their re—entry were as follows:

Chject A on 23, January 1883

Object B on 30 December 19382

Cbject C on 7 February 1983

Start-up of operations

puring the first days of January 1983, authorities in the Federal Republic of
Germany became aware of the fact that, following some malfunction on board
COEMOS-1402, there was the risk of lts re-entry inte the earth’s atmosphere
together with its nuclear reactor. Bearing in mind the consequences of such an
event experienced in Canada in 1978, where some hundred mostly radicactive piecus
of debris were spread over a £00-km length of the subsatellite track, the
authorities in the Federal Republic of Germany decided to go ahead with pre-planned
precautionary measures in order to be prepared for protecting the population should
this become necessary. At that time, there was no information on how that specific
case would develop, especially as there was no evidence that it would be different
from the COSMOS-954 accident in Canada. Uhder those circumstances the
precautionary measures taken by the Pederal Pepublie of Germany were justified.

Cn 12 January 1983, severz) German scientific institutions with considerable
manpower and facilities started tracking the two cobjects A and C - while object B
had decayed already - and calculating their further orbital decay, In addition,
orbital elements of the two objects were received from the National Aerchavilies. and

 Space Administration (NASA), enhancing the reliability of the crbital predictions.

The results of these predicticne, especially the predicted groundtracks flown over

by the satellite over Furcpe and estimates of the re-entry date, were ceollected by

the German Ministry of the Interior and distributed by telex bulletins not only to

all federal authorities involved in the Federal Republic of Germany but also to the
authorities of most neighbouring countries in Europe.

In distribuoting its results and in replying to inquiries from other countries
the Federal Republic of Germany followed the recommendations discussed so far in
the bodies of the United Nations with respect to NPS accidents.

Tracking of cbiect 2

Qf the two objects A and C, the object C was considered initially only as a
minor fraction without importance, since itz size was between 10 and 100 times
smaller than ¢bject A, Alsc, it was not known at that time that the satellite had
been separated into the fragments intenticnally and not by zccident. fTherefore the
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main tracking and calculating activities were cpacentrated on object A. But by

18 January it bacame evident from the orbital data, that object C was a very
compact part {i.e. small but very heavy), which well could represent the core of
the nuclear reactor or a part of it. Two days later, on 20 January, the Union of
Soviet Socialist Republics confirmed by notification to “he Secretary-General

of the United Nations that object ¢ was the reactor core. S¢ the question arose
whether all the prediction activities for object A had been in vain, On the other
hand, there was no information on how much of the structure material of object A
had been activated by neutron radiation from the reacter core. Wwhile it was clear
that the radicactivity produced in object A by activation would be much less than
the activity in the reactor core, there was still considerable uncertainty about
this due to lack of information. S0 it had to be decided to track alsc abject A
until its final descent on 23 January at 2220 hours universal time (equal to
Greenwich mean time). If the satellite had stayed in its orbit only. .l hour and

10 minutes longer, it would then have crossed the Federal Republic of Garmany,
posing a rigk to this territory, at least with respect to the lavel of information
then available, )

By timely information, probably most of the tracking and prediction activities
spent on cbject A could have been saved,

Tracking of object C

After the decay of object A the activities were concentrated on object C,
The question whether it would totally burn up during re-entry was still open since
there was no information on the materjals and the physical sizes of the object
{containment or single parts, etc.). PFor another two weeks the institutions
involved in tracking and orbital predictions had to be assigned to that task and
all the data transmission and infernational distribution of the results were
centinued as described before. Until 4 February the final re-entry of object C was
predicted for the night hours between 7 February ang 8 February, in conformity with
predictions in other countries. Then an unforeseesble eruption on the sun (solar
flare} occurred, which produced an increase of atmospheric density of the earth,
From then on the final re-entry of object C was predicted for times centring around
noon on 7 February {universal time). But the time period of uncertainty was
considerable, : :

The consequences of this uncertainty and the resulting nearly world-wide
threat can best be discussed together with figures 1 and 2 attached to this paper.
Figure 1 shows the subsatellite tracks flown over by object C during the last three
hours before its £inal re-entry {and alsc the tracks which it would have passed
within three hours after its re-entry if it had not re-entered at that time).
Figure 2 shows the tracks over Furope within the same time period in an enlarged
scale, some instants of passage being indicated in universal time [UT = GMT).

The actual re-entry occurred over the southern Atlantic Ocean at about
11,00 hours UT, cCnly about 25 minutes later the satellite would have passed the
border area between Austria and the Federal Republic of Germany. So the German
precautionary measures had tv be maintained until the very end.

In the early mozning of the re-entry day, 7 February, the uncertainty .¢f the
predicted re-entry time was still + three hours, corresponding to the groundtracks
shown in figures 1 and 2. At that time all the countries underneath those tracksa
were stubject to the risk of being afflicted by the re-entry.

In the evening before the re-entry, the uncertainty of the predicted re-entry
time was even + eight hours, which corresponds to mere than five orbits hefore and
after the actual re—entry, S0, then, nearly every country of the world was under
one of the ground tracks, This uncertainty was to some extent enhanced by the
preceding solar flare and would be less than half as wide under normal
circumstances,
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Conclusicons

It can be seen from this example that every re-entry of a satellite with NP3
ralses world-wide concern, justified by the geometry of the ground tracks flown
over by the re-entering object within the predicted uncertainty period of the final
re-entry.

Ti.mely notification and comprehensive information given by the launching State
about all circumstances influencing the expected further history of the event would
help to reduce this concern. )
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B
MATTERS RELATING TO THE DEFINITION AND/CR DELIMITATION OF OUTER

SPACE AND OUTER SPACE ACTIVITIES, BEARING IN MIND, INTER ALIA,
QUEST IONS RELATING TO THE GEOSTATIONARY ORBIT

Union of Soviet Socialist Republics: working paper

{(A/AC.105/C.2/L.139 Of 4 April 1983)

approach to the delimitation of air space and outer space

1. The boundary between outer space and air space shall be established by
agreement among States at an altitude not exceeding 110 km above sea level, and
shall be legally confirmed by the conclusion of an internaticnal legal instrument

of & binding character, .

2. This instrument shall also specify that a space object of any State shall
retain the right of innocent (peaceful)} passage over the territory of other States
at altitudes lower than the agreed boundary for the purpose of reaching orbhit or
returning to earth.

c

Argentina, Brazil, Chile, Colombia, Ecuader, Mexico,
Uruguay and Venezuela: working paper

{A/AC.105/C.2/L.142 of 6 April 1983)

DECLARATION BY THE LATIN AMERICAN COUNTRIES MEMBERS OF THE
LEGAL SUB~COMMITTEE OF 'PHE COMMITTEE ON THE PERCEFUL USES
OF OUTER SPALE

Fhe Group of Latin American countries, members of COPUGS, wish to place on
record their views on some points relating to the utilization, exploration and
exploitation of outer space, which should be based on the following basic
principles:

{a) It should be requlated in accordance with the principles of the Charter
of the United Nations, resclution 2625 on friendship and co-operation ameng
peoples, the 1967 Space Treaty and other relevant internaticnal instruments, taking
into account that space law must be based on international co—operation.

(b) The legal context referred to above is clearly indicative of the
obligaticon incumbent on all States to explore, exploit and utilize outer sﬁace, the
Moon and other celestial bodies exclusively for peaceful purposes. We consider
it essential to avoid the continvation, in actual deeds or in planning, of an
increasing militarization and use for military purposes of outer space in flagrank

"violation of the spirit of the 1967 Treaty, of agreed principles and of existing
positive law, We advocate the early elaboration of an appropriate instrument
additional to Lthe 1967 Space Treaty.

With respect,to the items on the agenda of this session of the Lagal
Sub-Committee, the Latin aAmerican countries wish to state the following:
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1. Remote sensing of the earth by satellites

Any set of principles should include, inter sl ia, those concerning the
sovereign and permanent right of States over their natural resources, as recognized
by the relevant resclutions of the General Assembly; priority access for the sensed
State to data concerning its texritery; and the establishment of a régime of
international liability in the event of the dissemination of data and information
by the sensing State or its governmental and non-governmental organizations to the
detriment of the countries sensed. ’

24 Us¢ of nuclear power sources in outer space

Buch a system should embody specific safety rules covering, inter alia, prior
notice of the launching of nuclear-powered space obiects, effective rules for
radiological protection and specific regulation of international liability arising
from an accident originating from any such space object.

3. Matters relating to the definition and/or delimitation of outer space and of
the gecstationary orbit

The Latin American countries, members of COPUQS, formally requested the
establishment of a working group to consider these matters on a priority basis,
ircluding the elaboration of general principles to govern the rational and
equitable use of geostationary orbit and, to that end, request Member States to
submit draft principles; in so doing, accecunt will have to be taken of the
different legal régimes governing air space and outer space respectively and the
rieed for technical planning and legal regulation of the use of the geostationary
orbit.

The Latin American countries, members of COPUQOS, hope that the parallel
approaches they have outlined in this document, in connection with the items on the
agenda, will at the coming sessions be transformed into legal norms.

The Latin American countries, members of COPUOS, wish to place on record their
concern at the very real possibility that meteorolegical satellites may be
transferred to private industry. This would endanger international co-operation
since it waild impede the efficient and fair pursuit of the traditicnal system of
providing data angd exchanging information free of charge,

Finally, the Latin American Group of the Commiittee on the Peaceful Uses of

Quter Space expresses its intention of continuing to urge regional co-operation
machinery to strengthen their political action and technical possibilities,
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CORRIGENDUM

The name of the editor of the book on Outer Space and Law reviewed by L
Kotlyrov on page 223 of the Fall 1982 issuc of the Journal of Space Law should be: Prof.
Juri M. Kolosov.
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