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

3. States should endeavour to ensure that radiation ey.posure in all phases of a 
space mission involving 'use of NFS r including accident situations, does not exceed 
0.5 rem per year for members of the general public. 

4. Where the type of nuclear po\"ICr source utilized makes it u,nfcasihle to p:event 
the release of nuclear radiation under re-entry conditions, earth orbits sho.lld be 
used which are sufficiently high to allow radioactive materials to decay before 
re-entry to a level that would meet the conditions set out in paragraph 1. 
Reactors should not be activated until the space vehicle h,as reached.a safe 
operating altitude. 

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

6. 'lile launching State should not USe more than (X) nuclear reactor (5) in 
low-earth orbit a.t the same time and sho.lld not launch more than (X) nuclear 
reactor(s) a year intended for low-earth orbit. 

7. Space objects in low earth orbit containin:; nuclear reactors should be 
equipped with at least two back-up systems to boost the Object into higher orbit in 
cases where the object is not to be returned to earth in a controlled re-entr:);,. 
\~ere the space 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. 'ltIe amoun t of radioactive fuel contained iT! space objects should not 
e:ceed ( ••• ). 

c. ~1Qtifica ticn prior to re':'entry 

1. Whenever it beccmes possible to predict w it'll reasonable certainty that a space 
object containing a nuclear power source will imminently re-enter the earth's 
atmosphere, the launching State should notify the Secretary-Ger:eral of the 
ariticipated re-entry and provide him with informatiol1 adequate to enable l1er.'.ber 
States to assess the likelihood C'I.nd consequences of a particul~r re-entry ana to 
carry out preparations for search and recovery of the nuclear power source and 
pr'otection of their population. That notification shruld be in accordance wil:.h the 
following format: 

1. System par~meters 

*1.1 Name of launching State or States including the address of the 
authority which· may be contacted for additional information or 
assistance in case of accident 

*1.2 International designation 

*1.3 Date and territory or location of launch 

1.4 Information required for best prediction of orbit lifetime 
trajectory and impact region 

*1.5 General function of spacecraft 

* Denotes the requirements in the Convention on negistration of Objects 
Launched into C\.lter Space (art. IV). 
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2. Information on the radiological risk of nuclear power sQurce(s} 

2.1 Type of NPS: radio-isotopic/reactor 

2.2 The probable physical form, amount and general. radiological 
characteristics of the fuel and contaminated and/or activated 
components likely to reach the ground. The term nfueln refers to 
the nuclear material used as the sourc.e of heat or power. 

2.. The Secretary-General shruld transmit this information to all Members of the 
united Nations as early as possible. 

3. In situations where the timely transmission of this information via the 
Secretary-General is not possible, the launching State should corranunicate the 
information direct to those states likely to be affected. States at most risk 
should be informed first. 

D. 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--operate to the- greatest extent feasible .... ·ith states along the orbital path of 
the object in monitoring the object. 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 sarne 
purpose with States along the orbital path of the objecL 

2. The State launching a spac"e object containing a nuclear power source tllat is 
about to ra-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 stat~, in accordance w·i th the provisions contained in 
article 5, paragraph 4, of the 196B Agreement on the Rescue of Astronauts, the 
Return of Astronauts and the Return of Cbjects Launched into ()Jter 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 debcis 
has landed. 

3. other States or international organizations with relevant technical 
capabilities should, to the extent feasible, be prepared to provide necessary 
assistance if requested to do so by the affected States. In this connection, 
states and international organizations should consider co-operating to 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 it is available. States, 
particulc:.rly launching States of space objects containing nucle-ar power sources, 
should also co-operate to establish appropriate training programmes to assist 
States to prepare for and deal wi th re-ente:.-ing space objects containing nuclear 
power sOJrces. The special needs of developing countries for a~sistance in 
developing their capacity to take precautionary measures and to remedy the efff'ct~ 
of an uncontrolled re-entry or impact of a space object containing a nuclear po" .. er 
source should be borne in mind. 

E. State responsibility 

1. The State launching a space object containing a nuclear po ..... er SOll.tce should 
bear intecnational l'esponsibility 1n accord.:1nce with interna.tional la'h', including 
the relevant outer space conventions. 
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2. such ~esponsibility should include the obligation of the launching State to 
offer to provide all necessary assistance to States likely to be affected by t.h-a 
re-entry or impact of its space object containing a nuclear power source-, promptly 
to provide the necessary assistance to eliminate possible danger of harn: if 
requested to do so by the affected States, and, in accordance with the 
1972 Convention on International Liability for Damage Caused by Space Objects, to 
pay compensation for all damage caused by the nuclear power source, including all 
reasonable expenses for search and clean-up, and damages related to measures taken 
to prevent and limit radiation exposure and related to the nwrtber of people exposed 
and the degree of exposure. 

3. Nothing in these principles shall have the effect of reducing the 
responsibility of States under international la.w, including the relevant outer 
space conventions. 

4. States launching nuclear power sources into outer space should consider 
establishing an independEont internationally administered fund for the purpose of 
satisfying claims for compensation. 

5. If damage is caused to other States by the return to earth of a space Object 
containing NBS, punitive (treble) damages should be paid. 

Federal Republic of Germany: working paner 

(A/AC.105/C.2/L.D8 of 28 March 1983) 

I. RECOMHENDATIONS FOR THE NOTIFICATION PRIOR TO RE-ENTRY 
OF A NUCLEAR- roWERED SATELLITE 

The issue of notification prior to re-entry of a nuclear-powered satellite has 
been treated in the repo_rt of the Working Group on nuclear power sources of the 
Scientific and Technical sub-COmmittee (A/AC.IOS/c.l/L.l26, February 1981). In 
view of the experience obtained during the recent years, it seems advisable to 
improve the notification procedure so as to distribute more detailed and tiJ';!ely 
information. Therefore," it is recommended that the following requirements be 
included in the notification procedure. 

The launching State should inform the Secretary-Gener.al of the united llations 
as soon as the ra-entry of a nuclear power source (NPS) is foreseeable, fcllC';Jing 
some malfunction onboard a satellite. This information should be given ir._'Uedictely 
after that malfunction - this can be weeks or months in advance to the expected 
re-entry - so that there is enough time for thorough preparation and inform<=.tion. 
The information provided by the launching State should include all items contained 
in the format for notification of the reference given above. In addition to that; 
there should" be information on- the planned or predicted sequence of re-entl-y. It: 
should be made clear Nhether intact re-entry or complete bur:n-up is planne.d .. 
Technical information should be prOVided on the conti:1inment concept or the burn-up 
procedure especially as to the materials used in the construction and to the sizes 
of the components. DUring the Hme 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 international exchange of the orbital data and the 
aerodynamic properties of the re-entering object. 

Such additional infot:mation will demonstrat.e that a reliable safety concept 
has been applied and will contribute to create an atmosphere of conridence within 
the international community. only if such confide.nce can be ci:eated will the 
Governments be able to reduce ti.f:ir precautionary measures. 
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These suggestions <Ire based on the practical experience obtained during the 
re-entry of the (OSMOS-1402 satellite, which can be considered as an exar:-_ple for 
events of this type. Therefore the history of this event, as experienced in the 
Federal Republic of Germany, is reported in the following section. 

II. EXPERIENCE- FROM THE RE-ENTRY OF A NUCLEAR-PQy."ERED SATELLITE 

The typical situation of any country before and during tile re-entry of a 
satellite with NPS -can be illustrated by the history of the COSMOS-1402 event and 
the precautionary measuxes 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 international 
co-operation~ 

In January/February of this yea.r, the satellite COSMos-l402 bearing a nuclear 
reactor re-entered into the earth's atmost4'1ere~ It had been s.;parated into the 
three objects A, Band C. The dates of their re-entry were as follows: 

Object A on 23. January 1983 

Obj ect B on 30 Decembel: 1982 

Object C on 7 February 1983 

Start-up of operations 

During the first d-ays of January 1983, authorities in the Federal Republic of 
Germany became aware of the fac t that, following some malfunction on board 
COS'MOS-1402, there was the risk of its re-entry into 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 r~dioactive piec~s 
of debris were spread ov~r a 6DO-krn length of the subsate1lite track, the 
authorities in the Federal Republic of Germany decided to go ahead with pra-plann~d 
precautionary measures in order to be pr,epared 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 COSHOS-954 accident in Canada. Under those circumstances the 
precautionary measures taken by the Federal Eepublic of German~' were justified. 

On 12 January 1983, several German scientific institutions with conside~able 
manpower and facilities started tracking the two objects A and C - ..... hile o!:iject B 
had decayed alreil..dy - and calculating their further orbital dF·cay. In addition, 
orbital elements of the blo objects were received from tile National AeronaL1>:.ics and 
Space Administration (NASA), enhancing the reliability of the orbital predictions. 
'!'ne results of these predicticne, especially the predicted grour.dtracks flo~m over 
by the satellite over Europe and estimates of the re-entry date, were collected by 
the German Minis try of the IntE'rior and distributed by telex bulletins not only to 
all federal authorities involved in the Feder.al. Republic of Germany but also to the 
authorities of most neighbouring countries in Europe~ 

In distributing its results and in replying to inquiries from other countries 
the Federal Republic of German}' followed t..l-)e recommendations discusGed so far in 
the bodies of the United Nations with respect to NPS accidents. 

Tracking of ob:iect p. 

Of the bolO Objects A and C, the object C was consider~d initially only as c 
mino.: fraction wit.:'wut importance, since its size wus betv.'een 10 and 100 tirr.es 
smaller than obj~ct A. Also, it wc.;s not kno',m at that tim2 that the satellite had 
been separat.ed into the fragr,lents intentionally and not by zed.dent. '.L'hereforc the 
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main tracking and calculating activi tics .... ·<:!!:"e concentrated 0:1 object A. Eut by 
18 January it became evident from the Ol"hital data, that object C was a very 
compact part (i.e. small but very hear.!), which well could represent the core of 
the nuclear reactor or a part of it. TWo days later, on 20 ,Janutl.ry, the Union of 
Soviet Socialist Republics confirmed by notification to ~he Secretary-General 
of the United Nations that object C was the reactor core. So the question arose 
whether all the prediction activi ties 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 reactor core. While it was clear 
that the radioactivity 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. So it had to be decided to track also object 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 1. hour and 
10 minutes longer, it would then have crossed the Federal Republic of Germany, 
posing a risk to this territory, at least with respect to the level of info;:mation 
then available. 

By timely information, probably most of the tracking and prediction activiti~s 
spent on object 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 op·m since 
there was no informa·tion on the materials and the physical sizes of the object 
(containment or single parts, etc. J. For another two weeks the institutions 
involved in tracking and orbital predictions had to be assigned to that task and 
all the data transmission and international dist.ribution of the results were 
continued as described before. until 4 February the final re-ent!'y of object C ,,,as 
predicted for the night hours between 7 February and 8 February, in conformity with 
predictions in othe.:- countries. Then an unforeseeable 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 final re-entry (and also 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 Europe within the same time periOd in an enlarged 
scale, some instants of passage being indicated in universal time (UT = Q·iT) c 

me· actual re-entry occurred over the southern Atlantic Ceean at about 
11.00 hours UT. Only about 2S minutes later the satellite would have passed the 
border area between Austria and the Federal Republic of Germany. So the German 
precautionary measures had to be maintained until the very end. 

In the early morninq of the re-entry day I 7 February, the uncertainty.of the 
predicted re-entry time was still .± three hours, corresponding to the 9=our.dtracks 
shown in figures land 2. At that time all the countries underneath those tracks 
were subject to the rifik 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 more than fiVe orbits before and 
after the actual re-entry. SO, then, nearly every country of the \:orld ..... as under 
one of the ground tracks. This uncertainty was to some extent enhanced by the 
preceding solar flare and .... ould be less than half as wide under normal 
circumstances. 
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Conclusions 

It. can be seen from this example that every re-entry of a satellite Witll NPS 
raises world......,ide concern, JUBtified by the geOlT'.e try of the ground tracks flown 
over by the re-entering object within the predicted uncertainty period of the final 
re-entry .. 

Timely notification and comprehensive information given by the launching State 
about all circulI'I.stances influencing the expected further history of the event would 
help to reduce this concern. . 
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B 

~~TTERS RELATING TO THE DEFINITION AND/OR DELIMITATION OF OUTER 
SPACE AND OUTER SPACE ACTIVITIES, BEARING IN MIND, INTER ALIA, 

QUESTIONS RELATING TO THE GEOSTATIONARY ORBIT 

union of Soviet Socialist Republics: working paoer 

(A/AC.10S/C.2/L.139 of 4 April 1983) 

Approach to the delimitation of air space and outer space 

10 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 international legal instrument 
of a 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 orbit or 
returning to earthc 

C 

Argentina, Brazil, Chile, Colombia, Ecuador, Mexico, 
Uruguay and Venezuela: working pap~r 

(A/AC.10S/C.2/L.142 of 6 April 1983) 

DECLARATION BY 'tHE LATIN AMERICAN COImTRIES MEHBERS OF THE 
LEGAL SUB-CDMMITTEE OF 'rHE OJNHITTEE ON THE PEACEFUL USES 

OF OUTER SPACE 

The Group of Latin American countries, members of COPUOS, 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 regulated in accordu.nce with the! principles of the Charter 
of the united Nations, resolution 2625 on friendship and co-operation among 
peoples, the 1967 Space Treaty and other relevant international instruI':',ents, taking 
into account that space law mus,t be based on international co-ope;:ation. 

(b) The legal context referred to abOve is clearly indicative of the 
obligation inClInben t on all States to explore, exploi t and utiliz e outer spco.ce I the 
Moon and other celestial bodies exclusively for peaceful purposes. He consider 
it essential to avoid the continuation, in actual deeds or in planl"ing, of ail 
increasing militarization and use for military purposes of outer space in fli:lgrant 
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 the 1967 Space Treaty. 

with respect.to the items on the agenda of this session of the Legal 
Sub-Committee, tile Latin American countries wish to state the ~ollowing: 
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1. Remote sensing of the earth by satellites 

Any set of principles should include, inter at ia. those concerning the 
sovereign and permanent right of States over their natural resources, as recognized 
by the relevant resolutions of the General Assembly; priority access for the sensed 
State to data concerning its territory; and the establishment of a regime of 
international liability in the event of the dissemination of data and infor~ation 
by the sensing State or its governmental and non-governmental organizations to tlle 
detriment of the countries sensed. 

2. Use of nuclear power sources in outer space 

Such a system should embody specific safety rules covering, inter alia, prior 
notice of the launching of nuclear-powered space objects, 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 geostationary orbit 

The Latin American countries, members of COPUOS, formally requested the 
establishment of a working group to consider these matters on a priority basis, 
including the elaboration of general principles to govern the rational and 
equitable use of geostationary orbit and, to that end, request Nember States to 
submit draft principles1 in so doing, account will have to be t"aken of the 
different legal regimes governing air space and outer space respectively and the 
need for technical planning and legal regulation of the use of the geostationary 
orbit. 

The Latin American countries, members of COPUOS, hope that the parallel 
appro.:lcihes they have outlined in this oocument, in connection with the items on the 
agenda, will at the coming sessions be transformed into legal normso 

The Latin l\rnerican countries, members of COPUOS, ~Yish to place on record their 
concern at the very real possibility that meteorological satellites may be 
transferred to private industry. This would endanger international co-operution 
since it wOlld impede the efficient and fair pursuit of the traditional system of 
providing data and exchanging lnformation free of charge. 

Finally, the Latin 1\merican Group of the Corrunittee on the Peaceful Uses of 
OUter 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 I. 
Kodyrovon page 223 of the Fall 1982 issue of the Journal of Space Law should be: Prof. 
juri M. Kolosov. 
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