Approximately 300 nuclear-powered
submarines will become obsolete by
the turn of the century, and some
hations have considered sea dumping
as a disposal option. Decommissioned
nuclear submarines contain substantial
radioactivity, however, and hence a
policy of sea dumping would imply
resumption of radicactive waste dump-
ing at sea In contravention of the pre-
sent global moratorium on this prac-
tice. A policy of sea disposal of nuclear
submarines would entail a radioactive
waste dumping programme hearly 20
times larger than the discontinued
programmes, but currrent limits recom-
mended by the International Atomic
Energy Agency (IAEA) would accom-
modate a sea dumping programme
nearly 200 times greater than this, re-
flecting the relative permissiveness of
IAEA limits. The |AEA’s charter to
promote atomic energy may create a
conflict of interest with 1ts regulatory
role in sea dumping. It is concluded that
disposal of nuclear submarines at sea
corresponds to ‘dumping’ and that de-
commissioned nuclear submarines
lack ‘sovereign immunity’. Therefore,
sea dumping of nuclear submarines is
subject to regulation by international
conventions such as the London
Dumping Convention.

—

The authors are principals in the Environ-
mental Studies Institute (ES!), a non-profit
research group that performs commis-
sioned research in the areas of nuclear,
land, atmospheric and marine issues. The
ESI has its headquarters at 2309 Empire
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Over the past four decades, the number of military vessels at sea has
approximately doubled, reflecting the naval component of the arms
race. I'here have been as many as 161 operating nuclear-propelled
vessels 1n the US Navy (including submarines and surface vessels),
powered by a total of 182 naval propulsion reactors.’ As of March 1986.
the USA operated 149 nuclear-powered vessels driven by 169 nuclear
reactors.” The totals for all nations (including the USA) were 371
nuclear-powered vessels, propelled by 396 nuclear reactors.” Nuclear-
powered submarines have shown the most dramatic increase. Gourlay
claims that the number of nuclear submarines in operation worldwide
rose from none in 1950 to 585 by 1984.°

Regardless of the precise number, the existence of so many naval
propulsion reactors raises the problem of what to do with them when
they reach the end of their service life. The useful lifetime of a nuclear
submarine is approximately 25-30 years.” After this period, the reactor
must be decommissioned and disposed. Decommissioning entails
disassembly ot the submarine’s propulsion plant, which is located
mid-ship (Figure 1). The propulsion plant consists of a four-loop
pressurized water reactor that produces heat to generate steam which
turns the submarine’s turbines (Figure 2). Although the nuclear fuel is
removed from the reactor prior to decommissioning, substantial
radioactivity 1s still contained within the steel walls of the reactor vessel
(Figure 3), as well as in the bulkheads that separate the vessel from the
rest of the submarine. Certain of the radioactive elements contained in a
decommuissioned nuclear submarine will remain toxic for hundreds of
thousands of years (the half-lives of the principal radionuclides present
are given 1n Table 1).

Despite the presence of this radioactivity, cértain governments are
considering dumping such decommissioned nuclear submarines at sea,
and the US Navy mnitially advocated such a programme on the grounds

that it is cheaper than land-based options.” The US Navy ultimately
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Figure 1. Schematic representation
of a nuclear submarine, showing the
position of the nuclear reactor mid-

ships.

Source: United States Navy, Final Environ-
mental Impact Statement on the Disposal
of Decommissioned, Defueled Naval Sub-
marine Reactor Plants, Vol 1, Department
of the Navy, Washington, DC, 1984, p 2-2.
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Figure 2. Schematic diagram of a
naval nuclear propulsion plant.

Source: United States Navy, Final Environ-
mental Impact Statement on the Disposal
of Decommissioned, Defueled Naval Sub-
marine Reactor Plants, Vol 1, Department

of the Navy, Washington, DC, 1984, p 2-3.

468

Aft bulkhead

Reactor
compartment

Forward
bulkhead

l

chose land disposal as the preferred alternative, ‘largely as a result of
the highly uncertain regulatory status of sea disposal’.” The UK
covernment is actively considering scuttling decommissioned nuclear
submarines at sea.” Such a policy could be considered to contravene the
present moratorium on radioactive waste dumping at sea as established
by the London Dumping Convention (LDC) nearly a decade ago.” Even
if decommissioned submarines were considered to be warships that are
exempted by sovereign immunity from civilian regulation, they would
have to be disposed of in a manner ‘consistent with the object and
purpose’ of the London Dumping Convention (LDC), as 1s explained
below.

This paper examines the policy of dumping nuclear submarines at sea
from a technical and legal perspective. The specific purposes ot this
paper are to assess quantitatively the implications of a sea dumping
programme for the world’s nuclear submarine fleet, and to review
briefly some of the legal arguments pertinent to such a resumed
radioactive waste dumping programme within the framework ot the

L.DC and the 1982 Law of the Sea Convention (LOS Convention).

Technical aspects of nuclear submarine dumping at sea

Decommissioning rate of nuclear submarines

At the time the US Navy prepared its analysis of dumping nuclear
submarines at sea, 1t operated approximately 120 nuclear submarines,
most of which were approaching the end of their service lives.'"” Seven
US nuclear submarines had already been taken out of service and placed
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Figure 3. Cutaway view of the reac-
tor vessel of a naval nuclear sub-
marine.

Source: United States Navy, Final Environ-
mental Impact Statement on the Disposal
of Decommissioned, Defueled Naval Sub-
marine Reactor Plants, Vol 1, Department
of the Navy, Washington, DC, 1984, p 2-4.
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°See, generally, Jon M. Van Dyke, ‘Ocean
disposal of nuclear wastes’, Marine Policy,
Vol 12, No 2, April 1988, pp 82-95.

°0Op cit, Ref 5, p 1-1.

"bid, p 1-1

'“This estimate assumes that the USA and
USSR operate equal numbers of nuclear
submarines having similar service lives;
and that the remaining nuclear navies, ie
the UK, France and PR China, would
together contribute a total three sub-
marines per year to sea dumping.

"3If all naval propulsion reactors are in-
cluded In the calculation, ie, those power-
INg both nuclear submarines and nuclear-
powered surface vessels, the number of
nuclear reactors requiring decommission-
INg each year would be approximately 20.
This estimate 1s based on the data of
Cochran et al, op cit, Ref 1 and assumes
that nuclear submarines comprise approx-
imately 75% of the inventory of naval
propulsion reactors. The estimate of 20
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in protective storage. The US Navy calculated that an additional six
nuclear submarines per year would have to be decommissioned from
1982 to 2000."" Assuming a global policy of sea dumping of nuclear
submarines by all nations possessing nuclear navies, the number of
submarines requiring decommissioning annually would be somewhat
more than double this amount, or an estimated 15 per vyear.'” A
commitment to ocean dumping of decommissioned nuclear submarines
implies dumping 15 contaminated nuclear reactors into the oceans every
year into the indetinite tuture, 1e for as long as nuclear navies are
maintained at their current levels. This figure 1s probably understated,
because 1t excludes propulsion reactors contained 1n surface vessels and
is based on a minimal estimate of the world’s nuclear submarine fleet.'”

Rate of radionuclide dumping

In order to calculate the consequences of dumping 15 decommissioned
nuclear submarines into the oceans every year, it 1S necessary to
establish the total radionuclide content of a single nuclear submarine.
Decommissioning 1s preceded by removal from the reactor of all of the
nuclear fuel (enriched uranium, including the radioactive fission
products that are embedded within the fuel matrix). The nuclear power
plant would still contain a significant quantity of radionuchdes,
however, 1n two forms: (1) induced metallic radionuclides created by
neutron bombardment during the reactor’s operation and embedded 1n
the metal ot the reactor’s pressure vessel, piping, and adjacent bulkhead
walls (approximately 99.9% of the radioactivity in a decommissioned
nuclear submarine) and (2) radioactive corrosion products (mainly
cobalt-60) deposited as film on the internal surfaces of the reactor
pressure vessel and piping (approximately 0.1% of the radioactivity).'”

The estimated total radioactivity contained i a decommissioned
nuclear submarine six months after shutdown (considered the earliest
practicable time for dumping at sea) is shown quantitatively in Table 1.
A typical decommissioned submarine contains approximately 2 295
TBq (62 024 Ci) of radioactivity.”> At the minimum estimated rate of
global decommissioning of 15 nuclear submarines a year, the total
inventory of radionuchdes dumped at sea ecach year would be 15
submarines X 2 295 TBq per submarine, or 34 425 TBq (930 360 C1).

1o assess the relative magnitude of this dumping programme, it may
be compared with the now-terminated low level radioactive waste
dumping programme at the Northeast Atlantic (NEA) site. The rate of
dumping of radioactive wastes at the NEA site was approximately 1 850
TBq (50 000 C1) annually for approximately 20 years. As shown above,
dumping decommissioned nuclear submarines at seca would entail at
least 34 425 TBq (930 360 C1) per year. Therefore, the submarine sea
dumping programme would imply an average annual dumping rate
approximately 18.6 (34 425/1 850) times greater than the past radioac-
tive dumping at the NEA site.

Potential quantity of radioactive waste dumping

[t 1s usetul to consider the implications of submarine dumping in terms
of the total inventory of radioactivity that could be introduced into the
seas. Assuming maintenance of the global submarine fleet at 300 vessels
into the indefinite future, and assuming dumping for the time limit
recommended by the International Atomic Energy Agency (IAEA),
namely, 1 000 years,'© the total radioactive inventory of the decommis-
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civilian research reactors, as well as com-
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40Op cit, Ref 5.

'5The Becquerel or Bqg is the inter-
nationally-accepted unit of radiation. One
Becquerel is equivalent to one atomic
disintegration per second, while one
terabecquerel or TBq is equal to one trillion
Bg. Since one Curie or Ci, the former unit
of radioactive disintegration, is equivalent
to 37 billion disintegrations per second,
one TBq is equivalent to approximately 27
Cl.

S|nternational Atomic Energy Agency,
‘Definition and recommendations for the
Convention on the Prevention of Marine
Pollution by Dumping of Wastes and Other
Matter, 1972’, IAEA Safety Series No. 78,
JAEA, Vienna, 1986, p /.

71 is of course unlikely that any dumping
programme would persist for 1 000 years;
this figure is used only to evaluate the
imits of permissable dumping program-
mes in the existing regulatory regime.
18C. Norman, ‘Isotopes the nuclear indus-
try overlook’, Science, No 215, 1982, p
377.

90p cit, Ref 5.

°OVenting of the reactor compartment
could, in principle, equalize pressures and

avoid crushing.
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sioned fleet would be 15 submarines per year X 2295 1Bq per
submarine X 1 000 years = approximately 34 million TBq. This value 1s
approximately 918 times greater than the total radioactivity dumped
into the NEA site during its 20 year operational history."’

Radionuclides contained in decommissioned nuclear submarines

The species of radionuclides contained in decommissioned nuclear
submarines differ in origin from those dumped at sea in the past. Past
dumping entailed mixed fission products combined with actinides,
notably plutonium-239. Dumping of nuclear submarines would entail
dumping of induced metallic radionuclides (Table 1). Some overlap
nonetheless exists, in that cobalt-60 and carbon-14, among other
radionuclides, are common to both programmes. In particular,
niobium-94 and nickel-39 are present in significant quantities 1n
decommissioned submarines. Both nuclides have long half-lives (20 300
and 75 000 vyears, respectively), and both have caused concern
connection with land-based reactors. '

Inasmuch as the environmental and medical effects of dumping
programmes depend upon the specific radionuclides, 1t cannot be
assumed that the effects of nuclear submarine dumping at sea would be
identical to those of past ocecan dumping programmes. Unfortunately,
data on the biological effects of induced metallic radionuchdes -
including the long-lived niobium and nickel — are largely unavailable,
and it is correspondingly difficult to speculate on biological and
radiological impacts.

Potential release of radioactivity to the marine environment

At the time of proposed dumping of a nuclear submarine at sea, most of
the radioactivity would be contained in the metal walls of the reactor’s
pressure vessel and the bulkheads. Release to the ocean environment
would occur by corrosion of these walls, followed by deposition 1n the
bottom sediments and subsequent potential incorporation by bottom-
dwelling animals and bacteria. During the corrosion process, the
radioactivity would undergo further radioactive decay, such that the
total radioactivity available for release would be substantially less than
the initial value shown in Table 1. The rate of radioactive decay,
together with the corrosion rate, therefore are critical to estimating the
eventual impact on the environment.

The rate of radioactive decay as estimated by the US Navy 1s shown in
Figure 4. The radioactivity contained initially in the submarine would
decay exponentially to somewhat more than one-tenth the mitial level
by the end of 100 years, and to less than one one-hundredth the mnitial
level by the end of 1 000 years. Data on corrosion rates are less certain
and more controversial. The US Navy asserts that complete deteriora-
tion of the submarine would take several thousand years.'” In this case,
biological and radiological impacts of nuclear submarine dumping
would be small, and opposition to the policy would have to be based on
other considerations. The estimate of several thousand years assumes,
however, that the submarine and reactor pressure vessel remain intact
during their descent to the ocean floor, rather than being crushed by the
tremendous water pressures in the deep sea,” and it overlooks several
potentially important corroding phenomena, including biological pro-
cesses such as the action of oceanic bacteria and other organisms 1n

accelerating corrosion.
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It 18 1nstructive to speculate on the consequences of more rapid
corrosion than that estimated by the US Navy. If, for example, a vessel
deteriorates completely in a few centuries, rather than several thousand
years as estimated by the US Navy, the total radioactivity released to
the marine environment in the future from a dumping programme of 15
nuclear submarines per year in the present could equal the rate of
dumping at the now-abandoned NEA site. More exact data on
corrosion rates in the deep-sea environment are necessary to confirm
these estimates.
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Table 1. Radioactivity by individual radionuclide present in typical decommissioned reactor plant six months after final reactor shutdown and
100 years later.®

Co-60 NI-63 Fe-55 Co-58 Cr-51 Mn-54 Ni-59 Fe-59

Half-life (years) 5.27 100 2.69 0.19 0.076 0.85 75 000 0.12
Radiation emitted gamma and beta” only X-rays X-rays, X-rays, X-rays, X-rays gamma and
beta ™ beta™ and beta and gamma beta
gamma gamma
Maximum energy per disintegration (MeV) 2.82 0.067 0.232 2.31 0.75 1.38 1.07 1.57
Prominent gamma 1.17 None Continuous  0.51 0.32 0.84 Continuous 1.10
energies (MeV) 1.33 .B°to 0.22 0.81 IBPto 1.06 1.29
Resulting stable nuclide Ni-60 Cu-63 Mn-55 Fe-58 V-51 Cr-54 Co-53 Co-59
External exposure hazard per curie,
relative to cobalt-60 1.00 O <0.01 0.39 0.02 0.33 <0.01 0.48
Internal exposure hazard per curie,
relative to cobalt-60 1.00 0.92 0.09 0.35 <0.01 0.18 0.35 0.83
Initial radioactivity (curies) 2.2 x 10* 18 x 104 17 x10* 32x10° 10x10° 65 x10° 12 x10° 51 x 10’
Radioactivity after 100 years (curies) 4 x 1072 g x 10° - —~ - - 1.2 x 10° -
a Total initial curies: 6.2 x 10% all nuclides. ° [.B. = Inner Bremsstrahlung. Source: United States Navy, Final Environmental Impact Assessment on the

Disposal of Decommissioned Defueled Naval Submarine Reactor Plants, Department of the Navy, Washington, DC, 1984, p 1-3 ana 1-4.

Applications of IAEA definitions and recommendations to nuclear
submarine dumping

The IAEA defines wastes suitable for dumping at sea in ‘Satety Series
No 78.7' The IAEA definitions are based on the concentration of
specific types of radiation per unit weight of material. The maximum
permitted level for alpha emitters is 5 X 107> TBq per kilogram. For
beta/gamma emitters with halt-lives ot greater than one year, the
maximum permitted radioactivity is 2 X 107° TBq per kilogram.
Tritium and beta-gamma emitters with half-lives of one year or less have
a maximum permissible radioactivity of 3 TBq per kg. These concentra-
tion limits are for materials averaged over a gross mass not to exceed
1 000 tonnes,** which, coincidentally, is the approximate weight of the
reactor compartment of a nuclear submarine.* According to the IAEA
recommendations, the maximum dumping rate into a single ocean basin
at least 10"’ cubic metres in volume shall not exceed 100 million
kilograms per year of material contaminated at the above levels; and
this dumping rate would be permitted tor a period of up to 1 000 years.
Since there are three such ocean basins on the planet (the Atlantic,
Pacific and Indian Ocecans), three such dumpsites could operate
stmultaneously under IAEA recommendations.

To determine whether decommissioned nuclear submarines would be
permitted for sea dumping under existing IAEA recommendations, the
total beta-gamma radioactivity contained in all radionuclides with a
half-life exceeding one year was determined from US Navy data (Table
1)as2 113 TBq (57 121 (i) per decommissioned submarine. The IAEA
definitions and recommendations would allow dumping 2 X 107= TBq
per kilogram X 100 million kilograms = 2 million TBq per year ot these
same radionuclides.”® Since each submarine contains 2 295 TBq of
radioactivity (sec above), the IAEA limit of 2 million TBq 1s equivalent
to 947 decommissioned nuclear submarines. That 1s, 947 nuclear
submarines could be dumped into a single ocean basin each year without
exceeding IAEA limits. Since there are three ocean basins of this

volume on the planet, the IAEA definitions and recommendations for
sea dumping of radioactive wastes would permit the dumping at sea of

ZgPdC”s Ret 16. up to 2 841 nuclear submarines per year — nearly 200 times the estimated
230;) cit. Ref 5, p 5-14. rate of decommissioning of the existing global submarine fleet.
**Op cit, Ref 16, p 7. The IAEA limits would therefore enable dumping ot literally
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Table 1 continued.

Zr-95

C-14 2-35 Sc-46 Hf-181 Nb-94 Mo-93 Tc-29
Nb-95
Half-life (years) 0.18 5 730 0.24 0.23 0.12 20 300 3 500 214 000
Radiation emitted beta™ and beta only Dbeta only beta and beta” and beta™ and X-rays pbeta  only
gamma gamma gamma gamma
Maximum energy per disintegration (MeV) 2.04 0156 0.167 2.37 1.023 2.00 0.42 0.29
Prominent gamma 0.72 None None 0.89 0.13 0.70 Continuous None
energies (MeV) 0.76 1.12 0.35 0.87 .B.” to 0.37
0.77 0.48
Resulting stable nuclide Mo-95 N-14 Cl-35 T1-46 Ta-181 Mo-94 Nb-93 Ru-99
External exposure hazard per curie,
relative to cobalt-60 0.30 0 0 0.76 <20.01 0.67 0.03 0
Internal exposure hazard per curie,
relative to cobalt-60 <<0.01 0.12 0.55 <0.01 <20.01 0.03 0.04 0.01
relative to colbalt-60
Initial radioactivity (curies) 1.04 1.0 45 x 107" 39 x 10" 12x107" 82x 102 13x 102 36 x 1073
Radioactivity after 100 years (curies) — 1.0 = —~ - 82 x 107 13 x 102 36 x 1073

“>This conservative estimate is derived as
follows. There are approximately 360 com-
mercial nuclear reactors worldwide that will
be retired in the next 25 years. (C.P. Shea,
‘Breaking up is hard to do’, World Watch,
Vol 2, No 4, 1989), or approximately 15 per
year. Commercial reactors range in power
from 0.5-4 gigawatts, compared with an
estimated power rating of 0.5-1 megawatt
for a submarine propulsion reactor.
Radioactivity in a decommissioned nuclear
reactor Is proportional to power flux, and
hence In terms of the radioactive wastes, a
single commercial reactor is equivalent to
5—-80 submarine propulsion reactors.
Assuming (conservatively) the higher num-
ber, the yearly inventory of radioactive
wastes represented by decommissioned
commercial reactors Is 15 commercial
reactors per year X 80 submarine reactor
equivalents per commercial reactor =
1 200 submarine reactor equivalents per
year. The estimate assumes further that
there are 10 surface vessel propulsion
reactors and 15 research reactors in need
of decommissioning globally each vyear,
each of which is equivalent in radioactivity
to a submarine reactor. The total number
of submarine reactor equivalents to be
decommissioned each year is therefore 15
submarine reactors + 1200 commercial
reactor equivalents + 10 surface vessel
reactors + 15 research reactors = 1 240
submarine reactor equivalents per year.
This 1s less than half of the 2 841 nuclear
submarine equivalents that would be per-
mitted for sea dumping by current |AEA
definitions and recommendations.
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thousands ot decommissioned nuclear submarines worldwide every
year. Moreover, this rate of dumping would be allowed to continue for
as long as ten centuries. Since there are presently only 15 submarines in
need of decommuissioning each year, existing IAEA recommendations
would enable dumping of additional radioactivity at sea equivalent to
2 841 — 15 = 2 826 nuclear submarines per year. The definitions and
recommendations of the IAEA would therefore accommodate dumping
at sea siumultaneously of all existing nuclear reactors in need of
decommuissioning, including military reactors from surface nuclear
vessels, research reactors, and commercial power reactors.” The
dumping ot nuclear submarines at sea could set a precedent for sea
dumping of these other classes of reactors; and current [AEA
detinitions and recommendations would evidently permit such addition-
al dumping.

The relative permissiveness of IAEA limits may result in part from a
contlict of interest between the IAEA charter and its regulatory role in
sea dumping. The IAEA charter charges the organization with
promoting peaceful uses of the atom. At the same time, the organiza-
tion 1s cast in a regulatory role by the provisions of the LDC, which
identifies the IAEA as the ‘competent international organization® for
providing regulatory advice on nuclear matters.

A similar contlict of interest arose within the USA in connection with
the now-disbanded Atomic Energy Commission (AEC), which also
played both a promotional and a regulatory role in nuclear issues. The
US Congress responded to the conflict of interest by dissolving the AEC
in 1974, and investing the promotional and regulatory roles in different
agencies (the present Department of Energy and Nuclear Regulatory
Commission, respectively). A comparable solution to the TAEA’s
contlict of interest would require either a change in its charter, or
divestment ot the regulatory role.

Legal aspects of nuclear submarine dumping at sea

As noted, there 1s currently a global moratorium on radioactive waste
dumping at sea, established by resolution of the LDC. It is unclear a
priort whether disposing of nuclear submarines at sea corresponds to
‘dumping’ as defined by the LDC; nor is it clear that decommissioned
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26Convention on the Prevention of Pollu-
tion by Dumping of Wastes and Other
Matter, Article Il (1) (a) (i), done In
London, 29 December 1972, 26 U.S.T.
2403, T.I.LA.S. No 8165, 11 [LL.M. 1294
(1973).

2’ Ibid, Article VII (4).

28| Jnited Nations Convention on the Law of
the Sea, Article 236, done in Montego Bay,
10 December 1982, UN Doc A/CONF

62/122, 21 |.L.M. 1261 (1982).
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nuclear submarines are subject to regulation by the LDC anyway as they
may be exempted by ‘sovereign immunity’. This section explores both
questions from a legal perspective, and then examines the consequences
should ‘sovereign immunity’ be deemed applicable.

Is scuttling at sea dumping?

The dumping of an outmoded, decommissioned nuclear submarine into
the deep ocean by permitting it to sink from the sea surtace 1s ‘dumping’
in the common-sense use of that term and is also conduct that 1s
explicitly included in the definition of ‘dumping’ in Article [TI(1)(a)(1)
of the London Dumping Convention:

“Dumping’™ means:
(ii) any deliberate disposal at sea of vessels, aircratt, platiorms or other

")
man-made structures at sea.“6

It would appear, therefore, that the rules of the London Dumping

Convention that apply to dumping generally also apply to the dumping
of decommissioned nuclear submarines in iternational ocean waters.

Do decommissioned nuclear submarines enjoy sovereign immunity?

The only possible argument that submarine dumping might be exempt
from these rules is based on Article VII(4) of the London Dumping

Convention:

This Convention shall not apply to those vessels and aircraft entitled to
sovereign immunity under international law. However, each Party shall ensure
by the adoption of appropriate measures that such vessels and aircraft owned or
operated by it act in a manner consistent with the object and purpose ot this
Convention, and shall inform the Organization accordingly.”’

This language is similar to Article 236 of the LOS Convention:

The provisions of this Convention regarding the protection and preservation ot

the marine environment do not apply to any warship, naval auxiliary, other

vessels or aircraft owned or operated by a State and used, for the time being,
only on government non-commercial service. However, each State shall ensure
by the adoption of appropriate measures not impairing operations or operation-
al capabilities of such vessels or aircraft owned or operated by it, that such
vessels or aircraft act in a manner consistent, so far as is reasonable and
practicable, with this Convention.*®

The question is, therefore, whether an outmoded, de-activated nuclear
submarine is a ‘vessel ... entitled to sovereign immunity under

international law’, under the language of the London Dumping
Convention, or is a ‘warship’ or other vessel ‘owned or operated by a

State and used. for the time being, only on government non-commercial
service’, in the language of the LOS Convention. It is logical to conclude
that these phrases refer to identical categories of vessels, since this
immunity in the two treaties is designed for the same purpose. The
language contained in the LOS Convention is therefore pertinent.
According to that language, a decommissioned nuclear submarine 1s

not a ‘warship’, because it does not confirm to the definition of a
warship as presented in Article 29 of the LOS Convention. That

definition 1s as follows:

For purposes of this Convention, “warship” means a ship belonging to the
armed forces of a State bearing the external marks distinguishing such ships of

its nationality, under the command of an officer duly commissioned by the
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**B. Oxman, ‘The regime of warships
under the United Nations Convention on
the Law of the Sea’, Virginia Journal of
International Law, Vol 24, 1984, pp 809,
820-821.
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government ot the State and whose name appears in the appropriate service list
or its equivalent, and manned by a crew which is under regular armed forces
discipline [Emphasis added].””’

A deactivated, defueled and decommissioned nuclear submarine no
longer has a crew and 1s not under the command of an officer and
therefore does not fit this detinition of a warship. Consequently, a
decommissioned nuclear submarine does not have sovereign immunity
accorded to warships.

Neither can a decommissioned submarine be considered as a vessel
that 1s "owned or operated by a State and used, for the time being, only
on government non-commercial service’. A deactivated, defueled and
decommissioned submarine is no longer operable, and hence cannot be
‘operated by a State’ when 1t 1s being dumped as waste. Neither is such a
vessel 1n ‘government non-commercial service’.

Examination of the detailed wording of both the London Dumping
Convention and the LOS Convention therefore suggests that a
decommuissioned nuclear submarine does not correspond to the defini-
tion of a warship. Similarly, examination of the purposes of Article
VII(4) and Article 236 also supports the conclusion that the outmoded
submarine cannot be viewed as immune. Sovereign Immunity is
designed to protect a military vessel from stoppage or seizure as it
performs 1ts military mission navigating on the seas. It is viewed as an
essential component of national sovereginty and national security that
mulitary vessels be free to move through international waters without
interference.” A vessel that is no longer capable of being used 1s no
longer performing a military mission and therefore has no further need
for the immunity given to military vessels.

In the USA, a nuclear submarine ‘would not be assigned for disposal
by the Navy unless and until an evaluation had shown that no future
Naval use could exist for it’.”! The same source points out that: ‘As a
submarine reaches the end of its service life. it becomes more difficult to
maintain and operate. At some point, the cost of continued operation is
not justified by the ship’s military capability’.”* When this point is
reached, the immunity that prevailed formerly no longer applies.

The language ‘tor the time being” in Article 236 of the LOS
Convention also supports this conclusion, because it recognizes that
some vessels will move from military to non-military missions, and
indicates that the immunity only applies while the vessel is in military
SCIviICe.

The requirement for ‘due regard’

Even it decommissioned nuclear submarines had sovereign immunity,
they could not be dumped at sea without regard to the environmental
protection provisions of the London Dumping Convention and the LOS
Convention. Sovereign immunity as provided for in Articles VII(4) and
Article 236 1s not a blanket exclusion that permits any activity. Instead,
immunity is qualified by the statement that © . . . such vessels or aircraft

. act 1n a manner consistent with the object and purpose of this
Convention’. As noted by Oxman, ‘The mere fact that warships enjoy a
broad range of freedoms in principle does not mean that they, any more
than other ships on the high seas, may ignore the rights of others who
use the high seas’.” All freedoms of the high seas must be exercised
‘with due regard tor the interests of other States in their exercise of the
freecdom ot the high seas, and also with due regard for the rights under
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“*Op cit, Ref 28, Article 87 (2).
*>Op cit, Ref 30, p 837.

this Convention with respect to activities in the [international seabed]
Area’.””

Military vessels can of course conduct activities in which they have
traditionally engaged, including manoeuvres, patrol, anchoring and
surveillance. It is inconceivable, however, that the potential cumulative
hazards created by the dumping of nuclear wastes at sea would be
viewed as compatible with each nation’s obligations under Article 192 of
the LOS Convention to protect and preserve the marine environment

and to observe national and international regulations.

[Wlarships in principle enjoy freedom to carry out their missions under the
regime of the high seas subject to three basic obligations: (1) the duty to refrain
from the unlawful threat or use of force; (2) the duty to have ‘due regard’ to the
rights of others to use the sea; and (3) the duty to observe applicable obligations
under other treaties or rules of international law.”

All vessels, even if they have sovereign immunity, must theretfore be
disposed of in a manner that does not interfere with the interests ot all
nations in preserving an ccologically thriving ocean. The disposal of
decommissioned nuclear submarines must conform to the international
standards established under the London Dumping Convention and the
LOS Convention.

Conclusions

The analysis presented in this paper suggests that the disposal at sea of
decommissioned nuclear submarines is indeed subject to regulation by
the LDC, and is therefore included in the present moratorium. The
LDC is presently reviewing its position on the moratorium, with a
decision likely by 1994. The policy of disposal at sea of nuclear
submarines would appear to hinge critically on this decision. As part of
the moratorium decision, contracting parties to the LDC may find 1t
useful to address the possible conflict of interest implicit 1n relying on
the IAEA for regulatory advice in nuclear matters.
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