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I. Introduction

The origin of space law can be traced back to tthee when
Satellite Sputnik -1 was launched on Oct 4, 19506nFthen the world
started a new way of thinking. Though the Space [sastill in its nascent
form, it is an evolving branch of the Internationahw. It has been
developing under the aegis of the United Nation&efheral Assembly. The
exploration and its importance were long recognis€de silent race
between the USA and the Soviet Union was much idegxe. The USSR
took the first tiny step with the launch of the 8pki satellite on October 4,
1957. Compared to the current utilisation, exptataand future plans for
space, it was indeed a ‘baby’ step. The Sputniédigatwas a polished metal
sphere of a mere 58 cm diameter with four exteradio antennae, and it
was launched into a low earth orbit. The signasifthe satellite lasted only
till October 26, 1957, for only 22 days, as thetdr&s got discharged.
Hence the technological claim to fame of the Spusdtellite was that it
was the first satellite launched into space andewlty for any other reason.

I1. Concept of Air Spaceand Outer Space

2.a) Outer Space: The concept of outer space has no single accepigd a
technical definition. There are some proposed d&fis of outer space,
like; “any of space beyond limits determined witkfarence to the
boundaries of a celestial body or system, espgcthkk region of space
immediately beyond Earth’s atmosphere and Intemgikry spac€’ There
are different opinions and definitions of Outer &and upper Atmosphere
as given in relation to legal language. There ater¢hangeable terms
having different legal and scientific meaning li8pace, Outer Space, Air
Space, Extra-Territorial Space, Cosmic Space, Exmagospheric Space,
World Space, Contiguous Space, Territorial Spagte. So there is urgent
need to have a single universally accepted dedmitf Outer Space, to
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distinguish it from other terms and also as duejid development of space
and aviation technology that gives aircrafts, tlpacity to reach certain
parts of outer space. The universally acceptedhitiefn will reduce the

conflict in the interpretation of the law. In addit a clear definition of

Outer Space can help us having the definition gbat® Object”. The

specification of air and space boundaries by U.Mhelp in broadening the
scope of peaceful activities in outer space. Alttbaid, it is logical to

differentiate air-space and outer space. The cggercthat logic has

increased significantly during the years of spagglagation. In particular

the provisions of ‘Arms Limitation Agreements’ atreaties distinguishes
between weapon systems accordingly as they aret@pace located. Such
agreements do not themselves define space for gghegrose but appear to
rely on the common understanding of what or wisgrace ‘begins’. The

needs of arms limitation agreements may thereforapel towards some
resolution of the matter. However, it would be esyi proper for a

boundary between air-space and outer space to tmrndeed for the

purpose of arms limitation without that determioatnecessarily being read
through to rule on questions of civil intefest

I1.1. TheEssential Characteristics of Outer Space
The unique characteristics of outer space andsés include the following :

i) Outer Space is the void that exists between thestal bodies,
including the earth.

i)  An outer space is not completely empty but consistdhard
vacuum containing a low density of particles, pragately a
plasma of hydrogen and helium as well as electromiig
radiation, magnetic fields, neutrinos, dust andosays.

iif)  The area of outer space lies beyond the uppermuashweaches
of the atmosphere of Earth and between all othgctb in the
universe.

iv) The temperature in the outer space, as set by abkglound
radiation from the big bang, is 2.7 kelvins (k).

v)  The outer is also consists of local concentratioingarious stars
and galaxies.

vi)  In most galaxies it was observed that, where 90%eMmass is in
an unknown form called as the dark matter whickeradts with
the other matter through gravitational forces bubt n
electromagnetic forces.

* Francis Lyall and Paul B. Larse@pace law: A Treatise, P.162, Ashgate

publishing Limited, England, 2009
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vii)  There is no firm boundary from where the outer sdaagins.

viii) The Karman line at an altitude of 100 km (62 mipwd the sea
level, is conventionally used as the start of osfeice.

I1.11. TheAirspace

Air law, is the body of public and private law, botational and
international that regulates aeronautical actisiaed other uses of airspace.
It would not be out of place to discuss here tlgalleegime of the airspace
in the light of views as expressed by certain entifjgrists. It was felt that
before the flights above the earth surface becamsaldy, the air space was
thought to be free for the peaceful uses by ale Thicago convention and
the earlier conventions were silent on the definitbf the term “Airspace”.
However, there are certain theories that may etdiglthe determination of
the upper limit of airspace. The Theories of Aigpare as follows-

1. Usque and Coelum Theory
2. Gravitational Theory

3. Airspace Theory
(a) Atmospheric Theory
(b) Aerodynamic Theory
(c) Biological Theory

Theory of Satellite Orbit
Theory of the Karman Line
Theory of Effective Control
Interest Theory

Theory of Security

. Intermediate or zone Theories
10. Functional Approach

11. Spatial Approach

© N g

I11. COPOUS (International laws and Treaties)

The United Nations General Assembly establishedrantittee on
the peaceful uses of outer space (COPUQS), to aegthe outer space
activities in universe. The development of manyutations and overall
framework of law was taken up in 1958 through arhad Committee on
Peaceful Uses of Outer Space, under the aegis iddUNations. Later, the
ad-hoc committee was subsequently replaced by mgremt body called
the United Nations Committee on Peaceful Uses ofteOuSpace

® Dr. Harnam Bhayana, International law in the megjiof outer space, p.9, (R.

Cambray & Co. Pvt. Ltd, Calcutta, 2001)
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(UNCOPOUS). The entire international law on spazedntained in the
following treaties and principles adopted by the fddin time to time. The
worldwide interest and concern of all nations witle emerging space
activities manifested itself in the United Natiosisan early stage. Shortly
after the launch of first artificial satellite i®37, on the basis of a proposal
by the United States and 19 other states, the dJriNations general
assembly established a committee on the peacefd 0§ outer space
(COPUOS), consisting initially of 24 and now of 58embersThe
committee created two standing subcommittees oiMhele, the scientific
and technical subcommittees and the legal subcdeensitfor the drafting of
legal regulations. Guided by the principle of corsses in its decisions, the
committee has succeeded in drafting five intermaicagreements, all of
which are currently in force, although their sigrahce and the number of
states adhering to each agreement differ markédtilg.greatest support has
been given to the 1967 outer space treaipd the least adherence to the
1979 Moon Agreemetitwhich lacks, in particular, the support of theca
faring nations. The other treaties elaborated leyUWhnited Nations include
the 1968 Rescue Agreemérthe 1972 liability conventioff, and the 1975
Registration Conventiof.

The 1967 Outer Space Treaty is the Magna Cartatefriational
Space Law which was built on several principlegady included in the
Declaration of Legal Principles, 1963, governindidties of states in the
exploration and use of outer space. The Treatysgie opportunity to
encompass the freedom of scientific investigatiod fiee access to all the
areas of celestial bodies.

® U.N.G.A. Res. 1472 (XIV), 1959

Treaty on principles governing the activitiesstdites in the exploration and use
of outer space, including the moon and other deldsbdies, done Jan. 27, 1967,
entered into force oct 10, 1967, 18 U.S.T. 241DATS. No. 6347; 610 U.N.T.S.
205 (herein outer space treaty)

Agreement Governing the Activities of States ba moon and other celestial
bodies, adopted by the united nations general Bet979, opened for signature
Dec. 18, 1979, Entered into Force July 11, 1984l.G.A Res. 34/68 (1979)
Agreement on the rescue of astronauts, returastbnauts, and the return of
objects launched into outer space, done Apr. 28818ntered into force Dec.
3,1968, 19 U.S.T. 7570, T.LA.S. No. 6599, 672 U.S. 119 (hereinafter
Rescue Agreement)

Convention on international liability for damagaused by space objects , done
Mar. 29, 1972, entered into force Sept. 1, 1972)28.T. 2389, T.l.A.S. No.
7762, 961 U.N.T.S. 187 (hereinafter liability contien)

Convention on the registration of objects lawttinto outer space, opened for
signature jan.14,1975, entered into force septdl/®,128 U.S.T. 695, T.L.A.S.
No. 8480, 1023 U.N.T.S. 15 (hereinafter Registrattmnvention).
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The 1968 Agreement on The Rescue of AstronautsyriResf
Astronauts and The Return of Objects launched miiter space was
adopted by the UN General Assembly on 19 Decem@g7.1IThe imminent
increase in the activities of astronauts, the uagdy of space technology,
the potential need for their rescue has led tcathaption of this agreement
by the UN Nation.

The third major International treaty, The LiabiliBonvention 1972,
provides for rules governing international lialyilifor damage caused by
space objects and for the presentation and setileohelaims.

The fourth major treaty, The Registration Convamtl®75, requires
launching states to register their launched objiects appropriate national
register and also requires them to furnish ceraita on such launchings to
the united nations Secretary-General, who is totaai a central register of
such objects and related information on a manddtasys.

The Moon Agreement, 1979 repeats the essentialseoDST as to
moon and celestial bodies, but also enlarges dpescThe treaty repeats the
applicability of International law that its expléi@en and use are to be
available for all and for the benefit of all. Theaim area of controversy
concerns the provision on common heritage of mahkin

V. Space Debris: A major Environmental Issue
IV.l. Concept of Space Debris

Towards the end of the third decade of the spaee iadpecame
apparent that another population of debris wasngaan impact on artificial
satellites but, unlike the naturally occurring noetéds, it was man-made in
origin and are called the artificial space debrihis orbital debris
population was growing rapidly, dominating the noetéd environment in
the size range of micrometres. This new particudsigironment, posing a
significantly increased collision hazard to thdfimial satellites, was found
to be the direct consequence of launching and tpgraimilar systems
during the preceding 30 years. As we become maperdient upon space-
based systems for remote sensing, communicatiodsnawmigation, it is
important that we understand the nature of thiteeatt drbital debris pose to
operational satellites and take appropriate stepsnsure the sustainable
development of near-Earth space. Orbital debriscarsidered to be those
man-made objects that are present in the orbitramdlving around the
Earth but serve no useful purpose. In its 1999 ntepo Space Debris (UN
1999), the United Nations Committee for the Pedddfes of Outer Space
(UNCOPUOQS) proposed that 'Space Debris are all made objects,
including their fragments and parts, whether tloginers can be identified
or not, in Earth orbit or re-entering the densesfayof the atmosphere that
are non-functional with no reasonable expectatibriheir being able to
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assume or resume their intended functions or angrdtnctions of which
they are or can be authorised.

There are no two views regarding the various acged of artificial
satellites to the mankind. At the same time, howetleese man-made
objects launched in the space is increasingly golsarardous threats to the
environment. This is due to the irresponsible addnzant principles of
some countries, which are responsible for the Spadw®is in outer space,
which is posing threat to entire future space egpion and launching
programs. With the increasing number of space iéieBy the claims for the
damage control have also grown. The size of Spat®i®and the amount
of threat pose by them are contrary. Even at pteises unfortunately,
impossible to track and to keep record of all taeadf Space Debris due to
its size. Since the space age began six decadesoaggets have lifted more
than 20,000 metric tons of material into orbit. @Apd},500 tons remain in
the form of nearly 10,000 “resident space objeatsly 5 percent of which
are functioning spacecraft. These objects aretligstarge ones that military
radars and telescopes can track. Of increasingestteo spacecraft operators
are the millions of smaller, untraceable scrapsttaeal into orbits
throughout near-Earth space, from only a few huhdkitometres to more
than 40,000 kilometres (25,000 miles) above théasarof the planet. If
Earth’s tiny attendants moved like the hordes afiiatire moons around
Jupiter or Saturn, they would be a thing of beaiitye rings of the giant
planets have been finely orchestrated; their ctuestt rocks and chunks of
ice orbit in well-behaved patterns, and collisidretween them occur at
gentle velocity. However, Earth’s artificial sais resemble angry bees
around a beehive, seeming to move randomly in akctions. The
population density of satellites is fairly low; thegion around Earth is still a
vacuum by any terrestrial standard. However, thghhzard motions of the
swarm lead to huge relative velocities when objectsdentally collide. A
collision with a one-centimetre pebble can destaogpacecraft. Even a
single one-millimetre grain could wreck a missidorhe extraterrestrial
refuse comes in many forms: dead spacecraft, disdarocket bodies,
launch- and mission-related castoffs, and remnahtsatellite breakups,
solid-rocket exhaust, frayed surface materials, amdn droplets from
leaking nuclear reactors. Although more than 4,8p8cecraft have been
placed into orbit, only about 2,400 remain thele test have re-entered
Earth’s atmospheré?

IV.Il. Kindsof Debris Found in the Outer Space

Currently there is about six metric tons of spaekrid in earth orbit
and about 45 % of that is in low-earth orbit anthporbits where the threat

12 Nicholas L. Johnson, “Monitoring and ControlliDgbris in Space” (1998)
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of collisions continues to increase. This procems lead to an escalating
cascade of more and more debris. Space was fremofmade pollution
until 1957, when the Russians launched SputnikceSithat time 15,000
large objects have been discarded in orbit, inalyidocket boosters and fuel
tanks, dead satellites, tools and garbage jettismoen manned spacecriit
Forty thousand smaller objects (approximately 2rbic size) and billions
of tiny flakes of paint also float in space. Spdebris in near-earth orbit is
particularly hazardous because it travels at apprately 17,500 miles
(29,575 km) per hott. At these velocities, even a tiny flake of paifQlof
an inch (0.51 mm) across could puncture an asttnapacesuit. A paint
fleck that is 1/10 of an inch (2.54 mm) in diametan damage a space-
craft.17Today we are very much at risk of suchscading build-up that is
known as the “Kessler Syndromi@"The Earth encounters a flux of natural
debris as it sweeps through interplanetary spabtés $poradic flux of
meteoroids totals more than 200 kg of dust wittd@@km of the Earth's
surface, travelling in excess of 20 km s-1 anctlatively evenly distributed
in position and velocity (NSTC 1995). This popubatiis periodically
augmented by stream meteoroids when the Earth pagseugh the
remnants of comets such as Temple-Tuttle, to pmdsitort-lived us
significantly enhanced and directional fluxes sastthe Leonards (Beech et
al. 1997). Historically, this was the backgroundtipalate environment
against which artificial satellites were design€le res communes nature of
outer space, without discrimination, the freedonexjloration and use of it,
to every state, and apparently an inherent rightump debris of space
systems by the space faring nations, unmindfubn§lterm consequences.
Since the launch of first space object in 1957 mitan 4800'° space
launches have placed about 7,150 spacecraft int @bing with the
associated rocket bodies. Dominant contributord&end then USSR and
Russia. Presently there are about 1,071 operatispatecraft orbiting
around the Earth. More than 100 countries own aespaft.

Two events in recent years have particularly cbatéd to orbital
space debris build-up. One event was the collisibthe defunct Russian
Cosmos 2251 weather satellite with the Iridium B83he low earth orbit

13 D. Dudeny, “The High Frontier in Perspective”, Wwatch Paper 50,
Worldwatch Institute, Washington DC, 1982

1 NASA, Space Mathematics (US Government Printingjo®f Washington, DC
1972.

5 Joseph. N. Pelton. “Springer Briefs in Space DEpraent ”, p.2. International
Space University Switzerland, 2015

% Data for the period: 1957-2011.
Total number of launches: 5,196 (4769 ¥z success)
Total number of payloads carried: 7,120
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mobile communications satellife On 10 February 2009, areal space
nightmare came true. A satellite belonging to imdi Communications
relaying data to and from mobile phone users wasipg over Siberia’s
Taymyr Peninsula. At 16:56 GMT Iridium 33 was theae16:57 it was not.
It had collided with a dead Russian military commgations satellite.
Weighing one tonne and travelling at a relativeespef 12 kilometres per
second, the Cosmos 2251 satellite hit the IridilBnwath three times the
kinetic energy of an Airbus A380. Both spacecragirdegrated, scattering
wreckage far and wide. The loss of one of its G@ls#s was a blow to
Iridium but what caused sleepless nights for stetiperators and space
agencies everywhere was the floating debris. TheSg&ce Surveillance
Network catalogued more than 2,000 fragments biggan a grapefruit
from the collision and a much greater number oflEnanes. At the speeds
required for low-Earth orbit, an object the sizeaofmarble can cripple a
satellite or punch a hole in a space station. By iticident of Iridium-
Cosmos crash, the world of space agencies suddelg up to the threat
posed by the thousands of tonnes of objects- apeedtand dead cruising
in low orbit.

The second was the shooting down of an old andndef@hinese
Fen Yun weather satellite by the Chinese militditye Chinaon Jan, 2011
demolished an aging weather satellite, the Fengl€uwrbiting Earth at an
altitude of approximately 850 kilometres. The dueeldisintegrated when
struck by a projectile carried into space by ai&t#d! missile launched from
the Xichang space launch facility in south-west€ting®. China for the
first time used a weapon to destroy one of itslitae Beijing says its feat
was not hostile, but it polluted space with a hageount of potentially
harmful debris and sparked debate over China'egsetl desire to prevent a
space arms race.

Each of these events led to the creation of n€xfl90 new tracked
debris elements. Currently, there are 22,000 cddlspace debris elements
are being actively tracked by U.S. surveillancemoeks. Each of these
debris elements are capable of creating major redwisl especially if they
collided with another satellite or upper stage stck short, without further
remedial action to remove space debris from Eanttiit,che problem will
continue to get wors [NASA Office of Orbital Debris].

7 Cosmos, Space junk: catastrophe on the horizon,
available at http://cosmosmagazine.com/space/gpaceatastrophe-horizon
(last visited on April 30, 2016)

18 Wade Boese, “Chinese Satellites Destructiors $diebate” ,vol.37, no.2Arms
Control Today, p.27 (2007)

9 Joseph. N. Pelton. “Springer Briefs in Space Dmpraent”, p.2. International
Space University, Switzerland, 2015
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IV.II1. Removal of Space Debristhrough Legal Mechanism

“Space Debris” is one of the biggest problems @& going to
affect both extra-terrestrial and terrestrial eoniment. The major treaties,
which are dealing with space law along with thevfgions of environment
safety, are Outer Space treaty, 1967 and Moon \,r&89. Further, there
are more treaties, which more or less deals witlshsissue: The
Environment Madification Convention 1977, Spacebility Convention
1972, The Rescue Agreement 1968, and The SpacsetiRigih Convention
1975% There are basically two main ways to remove tlesmlebris:

- Mitigation
+ Active Removal

(i) Mitigation

Mitigation means reducing the further creationmdcee debris while
Removal may be by a human made scheme. In Resol@Ri217,
“International cooperation in the peaceful useswkr space”, the General
Assembly endorses the Space Debris Mitigation Ginee of the
Committee on the Peaceful Uses of Outer Space gnees that the
voluntary guidelines for the mitigation of spacebuie reflect the existing
practices as developed by a number of national ardrnational
organizations, and invites Member States to impfenieose guidelines
through relevant national mechanisms.

(ii) Active Removal of Space Debris

The idea of Active Debris Removal was articulatbdty years
agd™. Nevertheless, the technical challenges and pitofeibhigh costs
towards technology developments and demonstratiogkt have thwarted
serious attempts. Nevertheless, as it has beconte guperative, the
concept of Active Debris Removal (hereafter reféneas ADR) is gaining
momentum among global space community. Besidesiealhchallenges
certain non-technical barriers relating to legaliqy and economic aspects
are also to be overcome to effectively implementRAgystems. As per the
report of the International Inter Disciplinary Caoags on Space Debris
Remediation and On-Orbit Servicfiig

20 Kunwar Malhotra, "Outer Space law and the probleivspace debris (2015),
available at www.lawoctopus.com/academike/Outerc8paw_problem_space
debris (last visited on April 3,2016 )"

2L J.C. Liou, “orbital debris conference” vol-15sie 3, NASA Conference
Publication, (July, 2011)

2 U.N. Document A/Ac.105/C.i/2012/CRP.16 dt. Jagu@7 2012- A report of the
the International Inter Disciplinary Congress ora&p Debris Remediation and
On-Orbit Servicing.
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Under this method the space debris are planne teemmoved by

the human made machines (spacecrafts). Many progaipanies even have
entered into the contract with various space agsntm help in removing
Space Debris. Only Mitigation Guidelines are nobugh as there is an
urgent need to protect the outer space environfwent space debris for
further research and to ensure sustainability @é¢hactivities in future also.
The following are some of the essential preregessior the conduct of
active debris removal and on-orbit satellite sengé*:

A “cost effective” technique;

A proper legal and policy framework to protect peeties involved
and to deal with “alternative use” concerns ;

Available and willing target for removal or custanfier servicing;
Someone to pay (cost);
Accurate tracking and necessary assistance dupagbons.

Technical Capability to locate, approach, connectité/servicing
device, control orientation and to move the targbject to desired
destination; and

Safety of the public on ground, at sea and trawgltiy air.

There are some other ways to get rid of Space likeik

Auto Detector Debris Satellites, which can auteedethe space
junk and destroys either it or take it back on Eart

Supersonic Laser, which can be use by placing iEanth only, but
it, will burn the space trash. These lasers hawenbeut up in
Australia.

Artificial Robots, which can go to space and theméy work will be
to destroy orbital debris.

Space Magnet, which can attract small pieces ofisl@nd throw it
out from Earth’s orbit.

Space Bombs, which can burn the space junk, withauning any
other satellites.

Self-De-Orbiting Mechanism, which can allow satelli to
automatically go out of Earth’s orbit, after itabno use.

% Corinne M. Jorgenson (ed.) , Space Debris rertiediaCommon but Different
Responsibility, “Proceedings of the internationawl institute 2013"p.380,
Eleven International Publishing, Netherlands, (2014
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Article VIII of the Outer Space Treaty, states timan-functional
satellites still belongs to its launching Statesjol further means without
the consent of that State, no other country caerferte with it. And it is
equally possibility of accidents during the cleamfigpace debris,

Article VI of Outer Space Treaty states that thentoy under whose
jurisdiction the satellite falls retains the resgibility of the activity and any
accidents during their activities.

(iii) UN-Space Debris Mitigation Guidelines*
« Limit debris release during nominal operations
« Minimize break-up potential during operations
« Limit accidental in-orbit collision probability
« Avoid intentional destruction & harmful activities
« Limit the probability of post-mission break-up

- Limit the long-term presence of spacecraft and daen orbital
stages in the LEO protected region re-entry objeessilting from
this recommendation must not pose an undue ristheoground
population

- Limit the long-term interference of spacecraft dadncher orbital
stages with the GEO protected region.

V. Conclusion

The desire of man to peep into the mysteries afirealed him to
discover new areas of invention. This relationsbfpman and nature is
going on from centuries and shall continue to @dfe existence of life on
the planet. In this sequence"™a@ntury is a remarkable century because the
latter half of this century, the world saw a prds&vent of space
exploration, when a satellite was launched in osfsce by soviet union
named sputnik 1. The activities in outer spacet) atlvanced technology,
have shown more remarkable achievements such es-s@dks, space-link-
ups, spaceships, space laboratories and spacteshtitie prudence of man
even led him to conquest mars, Venus, Saturn amet glanets in the solar
system. Certainly he would like to go beyond’ifar above the Earth,
orbiting satellites play a crucial role in our eyxday lives powering

24 Sergio Marchisio, “Space Debris Mitigation Anda8p Law”, Session 10: Space
Technology and Space Law, Mombasa, Kenya, p. 81(R0¥so, UNGA Res.
62/217 of 21 December, 2007.

% Harnam Bhayandnternational in the Regime of Outer Space, p.1, R. Cambray
& co. Pvt. Ltd, Calcutta, 2001

118



countless services ranging from cell phones to ingnkveather reports, and
navigation. Taken largely for granted, these modeomveniences are
actually in constant peril, due to potential cadliss with the accumulating

outer space debris left by those defunct satellitee treaties do not actually
address the problem of space debris. The mitigafiodelines, though they
are brought up by various agencies of United Natiom some cases they
are being misused and not followed by the big pew&he guidelines are
just made for show up in world of laws. In pringgvery human activity in

every field needs a law, not to curb freedom buetulate its operation and
to make it compatible with similar rights of others
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