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Abstract Pacific Ocean and island sites have been used 
since World War II for nuclear activities, including effluent dis­
charges from nuclear facilities, sea dumping of packaged radio­
active wastes, and testing of nuclear explosives. In the future, 
the amounts of radioactive wastes deliberately released into the 
PacifiC Ocean may increase in connection with planned com­
mercial-scale nuclear fuel reprocessing operations, recommence­
ment of plutonium production for weapons purposes, and 
resumption of sea dumping of low-level wastes. Proposed stor­
age of spent nuclear fuel on Pacific island sites or disposal of 
high-level wastes in the deep seabed of the Pacific e'att'ltt~a'l'so 
expose the ocean to a risk of contamination by long-lived radio­
nuclides. The consequences of all these activities should be as­
sessed in practical terms-their likely effects on the living ma­
rine resources of the Pacific and the economic development 
of the societies benefited by them; in terms of the legal principles 
which govern activities such as marine radioactive waste disposal 
that could pollute the marine environment; and in relation to 
current and future organizational arrangements that could 
achieve political resolution of outstanding international nuclear 
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energy issues. Despite the prospective dangers of marine nuclear 
activities, the t,~se of relatively remote or extraterritorial marine 
locations including those in the Pacific basin for nuclear oper­
ations could provide a basis for international cooperation on 
management of the "back end" of the nuclear fuel cycle, in­
cluding storage and reprocessing of spent fuel and high-level 
waste disposal. A broadly recognized international regime for 
the nuclear fuel cycle could be based on regional organization 
of such back-end operations, provided local acceptance could 
be obtained. 

The Pacific basin has since the immediate postwar period been a 
major focus of military and civilian nuclear activities. While these 
activities, especially military ones,-·have generally declined in re­
cent years, there is every indication that the Pacific basin will be 
the site of a range of new or expanded nuclear operations, in­
cluding radioactive waste storage and disposal. This paper de­
scribes past, present, and projected nuclear activities in the Pacific 
basin (Part I); assesses the validity of these practices under existing 
general international law (Part II); recounts the special arrange­
ments already made to control marine disposal of radioactive 
wastes, largeiy arising out of experience with European disposal 
operations in the North Atlantic (Part Ill); and suggests that the 
principles and procedures derived from existing global and North 
Atlantic regional controls should be applied in the analysis of sim­
ilar developments in the Pacific (Parts III-IV). It argues_, fiil.aJly, 

' =.~ .. :,~•~Ju·.t~·M:~:'' ·, 
(Parts IV-:-V) that special regional" arrangements in the Paci''fiC'Dasin 
for the management of nuclear waste could be a desirable solution 
to technical and political issues associated with nuclear fuel re­
processing, stockpiling, interim storage, and ultimate disposal­
but only if environmental safeguards are rigorously applied and 
regional acquiescence is obtained through an internationally ne­
gotiated settlement of outstanding nuclear fuel cycle issues. 

I. Nuclear Activities in the .. Pacific Basin 
The Pacific Ocean has been subject to the effects of nuclear ac­
tivities since World War II. Artificial radionuclides first began to 
enter the marine environment in 1944, with the commencement of 
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effluent releases into the Columbia ~iver from the military nu­
clear facilities at Hanford, Washington.' From 1946 to 1970, the 
United States allowed dumping of packaged radioactive wastes at 
offshore sites, with approximately 99 percent of the total dump­
ing, or some 14,500 curies (Ci), being deposited near the Farallon 
Islands off California.2 The Japanese government has recently re­
vealed that dumping was also practiced in Japan from 1955 to 
1969 at a shallow site only 40 km from Tokyo Bay, and it has 
recently been discovered that the Republic of Korea permitted 
dumping in its territorial sea 1968-1973.3 The operation of nuclear 
reactors in Pacific Rim countries, and especially potential com­
mercial reprocessing facilities in Japan and similar military facil­
ities in the United States, COJ!tribute to the total radioactivity in 
that ocean although their effects are generally significant only in 
coastal waters. 4 The Pa~ific has also been subject to nuclear weap­
ons testi.ng programs, with the United States having conducted 
tests on Pacific islands from 1946 to 1958, s the British from 1952 
in conjunction with U.S. tests, and the French from 1966 to 1973 
aboveground and from then onward below.6 The United States 
conducted a test underground in the Aleutian Islands in 1969 and 
canceled a similar test scheduled for 1971 as a result of domestic 
and international opposition. 7 Planned French tests of enhanced 
radiation devices (neutron bombs) have triggered further protest. 8 

Concerns have been expressed recently about the geological sta­
bility of Mururoa Atoll-the French test site-including its ability 
to continue to contain radioactive debris from thetttests. 

Perhaps it is this nuclear legacy, especially the resettlements of 
Pacific island peoples due to weapons testing, 9 that makes pro­
posed nuclear activities in the Pacific so controversial. Recently 
announced Japanese plans to resume dumping a:t sea of low-level 
radioactive wastes have aroused considerable opposition from 
governments and citizens in the Pacific. These plans, formulated 
after a considerable program of study and assessment, 10 would 
begin with an experimental operation involving 5-10,000 con­
tainers containing some 500 Ci ofradioactivity'' and could involve 
disposal of up to a million drums12 over the decade-with an 
annual radioactive input of about 10s Ci during the operational 
phase. 13 The proposed dumping would occur at a deepwater site 
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(over 6000 m in depth) about 900 nautical miles southeast of To­
kyo and somewhat nearer to the Northern Marianas island chain. 14 

The Japanese plans have led to official protests or expressions of 
concern by several Pacific governments including the Pacific is­
land states and territories of the United States, 15 districts of the 
Micronesian Trust Territory, 16 members of the South Pacific Con­
gress (including Papua New Guinea), 17 and New Zealand. 18 The 
government of the Commonwealth of the Northern Marianas re­
portedly threatened to exclude Japanese vessels from its fishing 
zone should dumping operations be commenced, 19 and the mem­
bers of the United States Pacific Basin Development Council have 
demanded diplomatic action by the U.S. State Department. 20 A 
petition has been submitted tp the Japanese Diet asking that the 
dumping plans be canceled, and the Japanese government appears 
to have postponed actual operations, including the experimental 
phase, for the present.21 'The South Pacific Regional Environment 
Programme being developed by a number of Pacific organizations 
in conjunction with the United Nations Environment Program is 
expected to result in a declaration on-~the regional marine envi­
ronment including inter alia a call for prevention of the release of 
nuclear wastes; the plan itself calls for developing a policy to pro­
hibit nuclear waste disposal in. the region. 22 

Japanese low-level waste dumping plans have also been opposed 
by the Association of Chief Executives of the Pacific Basin in the 
most recent consultative meeting of the parties to the London 
Dumping Convention, 23 an international instrtimenf'''controlling 
dumping of wastes at sea. 24 The Association, represented by the 
government of Kiribati at the meeting, stated the opposition of its 

·members to the Japanese plans to dispose of low-level waste sea 
dumping, their "vehement" opposition to use ·of Pacific island 
sites for the interim storage of spent nuclear fuel, and their 
"dread" of existing research programs aimed at disposal of high­
level radioactive waste in the ocean. The executives questioned the 
reliability of Japanese safety assessments of low-level waste dump­
ing and the ·desirability of permitting such dumping in any cir­
cumstances. 

In addition to the low-level waste dumping at sea which has 
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been the chief focus of recent concern, other planned activities will 
cause increased radioactive inputs into the Pacific, including spent 
fuel reprocessing operations releasing long-lived radionuclides. 
The composition and behavior of reprocessing effluents, but not 
necessarily their actual uptake and retention by affected coastal 
populations/5 have been studied in connection with the operations 
of the Windscale plant in the United Kingdom. 26 But the actual 
amounts and types of effluents released would depend on the de­
tails of the chemical process and waste management measures used 
in connection with the reprocessing. In any event, expansion of 
reprocessing operations to commercial scale is expected at the To­
kai Mura facility in Japan, and the United States has announced 
expansion of reprocessing operations at the Hanford Reservation 
in connection with a goveniment decision to resume plutonium 
production for weapons purposes. 27 

In addition to these 'plans, several other nuclear activities have 
been proposed for Pacific Ocean locations. The United States gov­
ernment has investigated the use of an isolated Pacific island­
Palmyra-for interim storage of spent nuclear fuel, presumably 
returned to U.S. possession by Japan. 28 The United States De­
partment of Energy is also continuing development of a "second 
generation" method for disposal of high-level radioactive wastes 
by emplacing them in the sediments of the deep seabed ("seabed 
emplacement''). 29 Two potential sites for establishment of a deep­
seabed waste repository have been charted in areas of the North 
Pacific that are relatively remote from the edges o;f~teatonic plates 
(hence removed from areas of geological instability) and the great 
current gyres around the ocean rim (removed from areas of bio­
logical productivity and fishing activity). 30 Although most studies 
connected with the seabed emplacement option have focused on 
the deep seabed in the Pacific, potential Atlantic Ocean sites have 
also been identified; such international waste disposal operations 
would probably be organized on a regional basis if seabed em­
placement were chosen as a disposal strategy. Another high-level 
waste disposal possibility would involve engineering waste repo­
sitories on sea islands through mining. 31 In addition to such stor­
age and disposal activities, Pacific basin sites could be chosen for 
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other activities connected with international organization of the 
"back end" of the nuclear fuel cycles; these are discussed in a 
later section. 32

. 

II. Nuclear Activities, Nuclear Marine 
Pollution, and International Law 
It is assumed here that nuclear fission will make a substantial con­
tribution to the energy needs of OECD and other technologically 
advanced countries33 in spite of current constraints due to public 
opposition. Although nuclear power generation itself remains 
largely concentrated in developed countries, 34 access to the full 
range of civilian nuclear activities by states currently lacking the 
technology to develop nuclear explosives has become the center 
of controversy in international discussions of the role of nuclear 
energy in world development. 3s And, while uranium enrichment 
plants and research and power reactors can be used to obtain the 
nuclear materials for a weapons capability, the chief focus of ef­
forts by the United States and other suppliers of nuclear technol­
ogy-at least prior to Israel's preemptive raid on Iraq's research 
reactor, and the announcement of a new policy on nuclear non­
proliferation by the Reagan administration36 - has been on the 
"back end" of the civilian nuclear fuel cycle. 37 Back-end activities 
include all the operations required for the handling and treatment 
of spent nuclear fuel and equipment or substances that have come 
into direct physical or chemical contact with it. 38 B;aclc:::end activ­
ities include interim storage of spent reactor fuel; potential repro­
cessing of the spent fuel to recover its fissionable plutonium and 
uranium content; storage, refabrication, and resupply of mixed 
plutonium and uranium oxide (MOJ fuel; further storage, con­
ditioning, and ultimate disposal of the wastes. 39 "Closing" the 
back end of the nuclear fuel cycle through commercial-scale re­
processing and recycling of fissionable fuel nuclides would lead to 
what has been called a "plutonium economy" in which there 
would be substantial routine international and national handling 
of plutonium or plutonium-rich mixtures, suitable for the expe­
ditious production of nuclear explosives40 Technical41 and 
organizational42 means have been sought to reduce the attendant 
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risks of diversion of such weapons-grade material for weapons 
purposes. 

Apart from the risk of nuclear proliferation, back-end opera­
tions result in waste substances for which proper disposal strate­
gies must be found. Commercial reprocessing facilities, if they are 
expected to operate economically, will probably lead to discharges 
into inland or coastal waters of radiologically contaminated chem­
ical waste streams which would contain a significant proportion 
of long-lived transuranic radionuclides.43 Management of the re­
tained wastes arising from nuclear energy activities would also re­
quire disposal of low-level radioactive wastes from all associated 
operations;44 transuranic-contaminated (TRU) wastes, especially 
from reprocessing;45 and high-level wastes (spent fuel 46 or chemical 
wastes resulting from direct contact with spent nuclear fuel47

). As 
in the case of liquid or gaseous effluent discharges, marine dis­
posal methodologies are available for the retained wastes. Large 
quantities of low-level wastes, including TRU wastes, have been 
dumped at sea. 48 High-level wastes could be emplaced in the 
seabed,49 or on the seafloor ("seafloor emplacement"), 5° with spe­
cial precautions to prevent premature escape of waste nuclides. 51 

High-level waste could also be emplaced in islands 52 or continen­
tal shelf geological strata. 53 

Due to differences in methodology and location, each of these 
marine disposal methods-effluent discharge, low-level waste 
dumping, and high-level waste emplacement-as well as other 
nuclear activities affecting the. marine environment, w,,~,u.·hf,be sub­
ject to distinctive legal principles. 54 Under the usual definition,55 

pollution of the marine environment is "the introduction by man, 
directly or indirectly, of substances or energy into the marine en­
vironment ... which results or is likely to result in such deleterious 
effects as harm to living resources and marine life,, hazards to hu­
man health, hindrance to marine activities, including fishing and 
other legitimate uses of the sea, impairment of quality for use of 
sea water and reduction of amenities." This definition, which is 
based primarily on harmful effects on human uses pf the sea and 
its resources, 56 must be related to the interests of nation-states since 
if no state interest wre violated-including the rights of citizens 
protected by a state-no claim could arise under international 
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law. 57 But state interests in natural resources arise from only four 
basic modes of jurisdiction:58 state sovereignty or exclusive man­
agement authority ( e.g., inland waters, territorial sea, and eco­
nomic or resource zones);59 joint control (e.g., shared resources 
such as international lakes and river systems,60 and possibly en­
closed or semi-~nclosed seas61

); common property (e.g., high seas 
resources); 62 and potential international ownership (possibly in­
cluding the seabed outside national jurisdiction).63 

A. Radioactive Effluent Discharges into Coastal Waters 

In areas subject to state sovereignty, such as internal waters and 
the territorial sea, states are ge~erally conceded to have ''the sov­
ereign right to exploit their own resources pursuant to their own 
environmental policies, and the responsibility to ensure that ac­
tivities within their jurisdiction or control do not cause damage to 
the environment of other [s]tates or of areas beyond the limits of 
national jurisdiction. " 64 That is, states have permanent sover­
eignty over their own natural resources,65 and the obligation to 
prevent transfrontier pollution resulting from activities within their 
territorial jurisdiction. With the development of extended national 
maritime jurisdiction over living marine resources, including cur­
rent fisheries and economic zones and especially the concept of 
the exclusive economi'c zone (EEZ), 66 coastal states will enjoy pri-

. mary resource management authority in a broad marine area out­
. side the territorial sea. To what extent the rights aru:boJ:>ligations 

inherent in the concept of sovereignty over natural resources will 
apply to activities in this area-including nuclear activities67

-

is currently unclear. 68 It .is known, however, that effluent dis­
charges from nuclear reprocessing facilities are readily transported 
to the coastal waters of neighboring states and to the high seas; 
discharged wastes from the Windscale plant, for example, have 
been detected near France, Denmark, and Norway, and in the Bal­
tic and North Seas and the Arctic Ocean.69 While to date there is 
no evidence that such transfrontier effects have created cause for 
concern in neighboring states, the contributions of nuclear repro­
cessing effluents to the radiological exposure of critical popula­
tions (i.e., groups most likely to be exposed to waste nuclides 
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through known radiological pathways)70 have often reached 10 
percent and sometimes even 40 percenC1 of the generally accepted 
international dose limitations,72 for certain population groups in 
the United Kingdom. In the North Pacific, discharges from the 
expansion of plutonium production operations at the Hanford 
military facility and the projected scaling-up of operations at the 
Tokai Mura commercial reprocessing plant could lead to effluent 
discharges that could have a significant regional effect on the 
quality of the marine environment and human radiological ex-; 
posures derived from local fishery harvests. Such effects would be 
material under international law if they rose to a level at which 
they had to be seriously considered by affected nations in for­
mulating harvesting and marketipg strategies for fishery resources 
of their territorial seas, zones of extended jurisdiction, or high 
seas fishery operations, or if they influenced their policies with 
respect to other activities ·resulting in human radiological expo­
sure. 73 

B. Sea Dumping of Low-level Radioactive Wastes 

Disposal of radioactive wastes at high seas locations, outside na­
tional jurisdiction, involves the legal interests of other states more 
directly than waste disposal within zones of national jurisdiction. 
The generally accepted legal principle74 governing activities on the 
high seas that could affect the marine environment or marine re­
sources is the "reasonable use" doctrine75 derived frorif,Article 2 
of the Geneva Convention on the High Seas, 76 which provides a 
non-exhaustive list of the "freedoms" of the high seas and re­
quires states to exercise them "with reasonable regard to the in­
terests of other States in their exercise of the freedom of the high 
seas." Dumping of packaged low-level wastes at sea, beyond na­
tional jurisdiction, has traditionally been viewed as subject to this 
conventional regime applicable to activities on the high seas. The 
First United Nations Conference on the Law of the Sea (UN­
CLOS), which drafted the High Seas Convention, specifically in­
cluded a reference in this Convention to radioactive waste 
dumping. UNCLOS I called upon states through Article 25 to take 
measures to prevent marine pollution from this source, taking into 
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account any standards and regulation~ that would be formulated 
by the competent international organization, and to cooperate with 
the organization (the International Atomic Energy Agency­
IAEA)17 to take measures to prevent pollution of the seas from 
any activities with radioactive materials. The ultimate legal sig­
nificance of Article 25 is unclear, 78 but its adoption triggered early 
international cooperation on this issue through the IAEA, coop­
eration which continues in modified form today. 79 

Japan now plans to commence dumping operations on the high 
seas, 80 and the United States Environmental Protection Agency is 
developing new regulations that may encourage U .S.~authorized 
dumping in the deep sea to recommence. 81 As will be seen in the 
following section,82 the proposed Japanese operations would likely 
comply with the current standards of the IAEA 83 and would also 
conform to special administrative requirements adopted under the 
London Convention on the Prevention of Marine Pollution by 
Dumping of Wastes and Other Matter84 and through a special pro­
cedural arrangement that has been adopted by the OECD Coun­
cil.SS The Japanese had planned an experimental dumping 
operation for 198 J86 and estimated that the resultant radioactive 
dose returned to human populations would be only one ten-mil­
lionth (1 X I0-7

) of the natural background radioactivity.87 Of 
course, the quantities dumped would quickly increase after this 
initial operation. 88 The reliability and the accuracy of Japanese 
safety assessments have been challenged by one academic, Pro­
fessor Davis, an ecologist· from the University of·c=california at 
Santa Cruz. 89 Professor Davis has served as an adviser to Pacific 
governments on 'the safety issue and has been successful in raising 
regional concerns about the proposed operations. His work, how­
ever, would generally appear not to be in accord with accepted 
scientific methods of assessing the impact of radioactive releases;90 

rather it emphasizes the uncertainties in the prevailing modes of 
analysis, especially concerning the biological transmission of waste 
nuclides from the sediments at a dump site. 

The suitability of the proposed dump site, the monitoring and 
assessment program, and· the magnitude and operational proce­
dures for the Japanese operations are subject to review by the Nu-
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clear Energy Agency (NEA) of the OECD. 91 The NEA is currently 
preoccupied, however, with a continuing dispute between U.S. and 
European officials over operations at the NEA dump site in the 
Northeast Atlantic. 92 Although considerable study of conditions 
at the proposed dump site and the likely transport of released waste 
nuclides has been conducted by the Japanese,93 the rapid scale-up 
from experimental to full operations and the large amount of ra­
dioactivity proposed to be dumped annually94 appear to call for 
serious international consultation on the technical level. 

As an activity occurring on the high seas, radioactive waste 
dumping is subject to general substantive standards under inter­
national law. Such operations in the Pacific basin in areas outside 
zones of national jurisdictiop should be conducted so as not to 
interfere unreasonably with the interests of other states in high 
seas resources, such as: fisheries. They should also not cause suf­
ficient nuclear contamfnation to enter the coastal waters of other 
states to influence in any significant way their domestic policies 
on the development of marine resources, especially fisheries, 95 or 
even· radioactive doses attributable to other sources such as do­
mestic medical care or nuclear power programs. 96 In addition, the 
nature of such activities may generate a special need for proce­
dural cooperation, such as international technical and when nec­
essary political and legal consultations. 97 

C. Nuclear Fuel Cycle Activities at Oceanic Locations 
• ~,·::.:·•r.··-: .. , . 

The United States is continuing to study the concept of disposing 
of high-level radioactive wastes in sediments of the deep seabed, 
including areas of the North Pacific. 98 ~lans have been aired, sup­
ported by cooperative international research agreements, to locate 
interim storage facilities for spent nuclear fuel on a Pacific is­
land. 99 It has also been suggested that remote oceanic locations, 
including islands, could be used for nuclear fuel reprocessing fa­
cilities. 100 The factors leading to such proposals will be considered 
below . 101 Such activities, involving major safety, environmental, 
and security concerns, must be considered from the legal and po­
litical viewpoint in novel ways which cannot be summarized in 

l 
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such simple v~rbal formulas as permanent sovereignty over nat­
ural resources, avoidance of transfrontier pollution, 102 or reason­
able use of the high seas. 103 

In the first place, while dumping of radioactive wastes beyond 
national zones has traditionally been considered solely as a use of 
the high seas even though it of course results in the deposition of 
waste containers and materials on the seabed, it is not clear that 
new proposals to use the seabed as a repository for high-level 
wastes would be similarly viewed by the international community. 
The seabed beyond national jurisdiction has been proclaimed the 
"common heritage" of mankind by several U.N. General Assem­
bly resolutions, 104 and it is characterized as such in the Law of the 
Sea Convention of UNCLOS Ill. 105 The Convention states in par- · 
ticular that, "No State shall claim or exercise sovereignty or sov­
ereign rights over any part of this Area or its resources, nor shall 
any State appropriate any part thereof. " 106 A state emplacing·high­
level radioactive wastes in the deep seabed could be expected to 
exclude activities of or authorized by oth,er states, unauthorized 
parties, or an international body that could disturb the wastes. 107 

This result would be mitigated, however, by the fact that such 
; activities would be unlikely due to the location and characteristics 

of the wastes108 and since normal economic activities such as ex­
ploration for and recovery of manganese nodules could quite likely 
be conducted even directly atop a deeply buried repository in the 
seabed. . 

Secondly, back-end activities, such as interim storage of'spent 
nuclear fuel, reprocessing, storage and resupply of recycled MO. 
fuel and its components, and high level waste disposal-if con­
ducted at remote oceanic locations-would expose th~ oceans to 
the risk of serious local, regional, or even global environmental 
hazards. Such activities would necessarily involve considerable 
maritime transportation of extremely toxic and long-lived sub­
stances, 109 although depending on the bilateral or multilateral ar­
rangements that are made in the future for the back end of the 
nuclear fuel cycle, routine maritime shipments could occur in any 
evenL 110 Nevertheless, the release of concentrated isotopes, spent 
fuel, or high-level reprocessing wastes as a result of a maritime 
disaster, or the release of reprocessing wastes due to an accident 
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at a chemical reprocessing facility, could cause a major pollution 
incident of concern to· neighboring states or even all the coastal 
states of an ocean basin. Affected states would probably view such 
activities even more skeptically than they do such relatively more 
familiar activities as low-level waste dumping. 

Thirdly, broad issues of international equity are likely to enter 
any international consideration of such new nuclear and maritime 
developments. There is currently considerable antagonism be­
tween nuclear supplier and recipient states due to disagreement 
over arrangements for equitable international sharing of the ben­

. efits of nuclear energy, including access to all aspects of the nu-
clear fuel cycle. 111 As a result of the negotiations at UNCLOS III, 
furthermore, the less developed nations can be expected to react 
sharply to new technological uses of the oceans beyond national 
jurisdiction-especially :those which may carry special environ­
mental risks-which are primarily controlled by a limited group 
of technologically advanced and economically developed states. 
As a result of these factors, it can be predicted that proposals to 
take advantage of the special' features of the deep oceans in or­
ganizing nuclear fuel cycle activities will be scrutinized more rig­
orously than under traditional law of the sea principles. 

III. The International Organization of Marine 
Radioactive Waste Disposal ~<.~.,,,j,·.·o 

Although marine nuclear activities are subject to general princi­
ples arising from the international law ori the environment and 
natural resources and the law of the sea, the focus of international 
consideration of existing marine disposal practices has beeri on the 
establishment by special agreement of essential technically-ori­
ented standards and procedures. The basic legal instrument in this 
field is the London Dumping Convention, 112 which identifies and 
classifies certain potentially harmful substances in two Annexes. 
Dumping at sea of Annex I substances, including high-level ra­
dioactive wastes, 113 is prohibited; 114 dumping of Annex II sub­
stances, including all other radioactive waste, 115 is permitted only 
pursuant to the issuance of a special permit 116 by the responsible 
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national authority. 117 The IAEA is authorized to define high-level . 
radioactive wastes unsuitable for dumping at sea, for purposes of 
Annex I, on the basis of public health, biological, or other con­
siderations, 118 and to make recommendations concerning the 
dumping of other radioactive wastes. 119 

The IAEA first issued guidelines on sea dumping of radioactive 
waste in 1961, 120 upon request of UNCLOS I in a resolution 121 

accompanying its adoption of the High Seas Convention. 122 It re­
sponded to the later mandate of the London Convention by de­
veloping a definition of high-level waste expressed in terms of a 
concentration of radioactivity per unit mass that, if dumped at a 
rate less than an assumed upper mass rate of dumping, would re­
sult in .an acceptable return of radioactivity to man estimated on 
the basis of oceanographic and radiological modeling. 123 While this 
definition is not qualitative, it is thought to exclude wastes that 
would traditionally be considered high level. 124 The IAEA has also 
developed recommendations, including quantitative limits on 
wastes released into an ocean basin, 125 for dumping of low-level 
radioactive wastes. 126 Under the IAEA recommendations, marine 
areas of human use and biological productivity, specifically sites 
shallower than 4000 m and above 50° latitude, are excluded from 
dumping. 127 The IAEA has also recommended continued pursuit 
of an isolation and containment strategy for dumped wastes, 
through improved packaging, 128 and has stated that London Con­
vention . parties should develop, environmental assessments 129 for 
dumping operations, to be transmitted along with their notifica­
tions of the issuance of special permits for Annex II substances. 130 

The IAEA Definition and Recommendations 131 provide a sub­
stantive basis for assessing the environmental effects of radioac­
tive waste dumping. 132 But organization and control of actual 
operations by nations currently involved in dumping as well as 
administrative functions associated with specific operations and 
programs have been carried out within a limited membership or­
ganization, the OECD Nuclear Energy Agency (NEA). The NEA 
organized collective dumping operations in Europe beginning in 
1967,133 and serves as a forum for technical consultations related 
to packaging, 134 operational procedures, 135 and designation and 
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continued use of dump sites, especially the North Atlantic Dump 
Site. 136 

Since 1977, individual European countries have resumed organ­
izing dumping operations on an individual or joint basis without 
direct NEA responsibility, under the Multilateral Consultation and 
Surveillance Mechanism adopted by the OECD Council. 137 The 
OECD mechanism provides for a system of prior notification and 
consultation on radioactive waste dumping, as well as supervision · 
of actual operations. For routine operations, general information 
concerning a proposed operation is communicated six months, and 
operational details three months, in advance. 138 One year notice is 
required prior to use of a new dump site. 139 Expert advisement 
must be sought upon request of a consulting party or in case of 
use of a new site or unapproved equipment or techniques. 140 An 
NEA representative is to ;accompany the ship during operations; 
he has the power to suspend operations in case of a disagreement 
between him and the national escorting officer. 141 

Proposed nuclear activities in the Pacific basin raise several is­
sues both under the London Convention framework and current 
OECD administrative arrangements. With regard to low-level 
waste dumping, Japan, which joined the NEA in 1972, 142 has in­
dicated that it will conduct its operations subject to the OECD 
mechanism. 143 But of all the coastal states of the Pacific, only Aus­
tralia, Canada, Japan, New Zealand, and the United States are 
OECD members, although France and the United Kingdom also 
have governmental responsibilities in the Paciflc. 144 ''Nil&';'·despite 
a clause in the OECD mechanism that provides that participating 
countries do not necessarily recognize the legality of radioactive 
waste dumping, 145 Australia and New Zealand have declined to 
participate in the mechanism. 

Japan became a party to the London Dumping Convention in 
October 1980, 146 and can be expected to comply with the provi­
sions of the Convention and conform to the IAEA Definition and 
Recommendations. 147 (Its proposed dump site is in an area gen­
erally deeper than 6000 m and is apparently outside major fishing 
areas.)148 A large number of nations-forty-seven-are currently 
parties to the London Convention. 149 The basic substantive terms 
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of the Convention, including the prohibition on dumping of high­
level waste and careful control of low-level waste dumping under 
IAEA standards and guidelines, would therefore appear to possess 
considerable stature in intenl.ationallaw. But of the London Con­
vention parties, only a small number are coastal states of the Pa­
cific (Canada, Chile, New Zealand, Papua New Guinea, France 
and the United Kingdom as representatives of Pacific island pos­
sessions, and Kiribati as an observer representing itself and the 
Association of Chief Executives of the Pacific Island Govern­
ments.)150 The Association has' indicated at the Sixth Consultative 
Meeting under the Convention in October 1981 that it would seek 
amendment of the Convention to prohibit dumping of low level 
radioactive wastes at sea. 1 ~! Despite current polarization on this 
issue, the Convention framework could serve as a forum for par­
ties to resolve issues arising in connection with the proposed Jap­
anese operations, either through special technical consultations, 
future consultative meetings of the parties, or formal dispute set­
tlement under a recently adopted amendment to the Conven­
tion. 152 The amendment authorizes referral of disputes, upon 
agreement, to adjudication by the World Court or to other dispute 
resolution procedures including arbitration. Eight countries, in­
cluding Canada, France, Japan, the United Kingdom, and the 
United States, have so far accepted the amendment. 

Furthermore, although the London Convention authorizes and 
encourages the formation of regional organizations to carry out 
functions under the Convention, 153 there is no shch"'organization 
in the Pacific paralleling those already established for the North 
and Mediterranean Seas. 154 Consultation under the OECD mech­
anism, and within the NEA-as proposed by Japan 155 -would 
not appear to qualify as an example of regional organization, 156 

since the OECD and its agencies are not formed on a geographical 
basis. 157 In fact, the point has also been made at consultative meet- · 
ings of the parties to the London Convention that the objectives 
of the NEA may not be fully consistent with the environmental 
objectives of the Convention. 

The absence of a regional organization or organizations in the 
Pacific qualified under the London Convention, the nonaccession 
of most coastal states in the Pacific to the Convention, and the 
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exclusive nature of current consultations within the OECD group 
will certainly impede local review of, and potential acquiescence 
in, the operations currently proposed by Japan. 158 The schizoid 
status of the United States and other OECD members with gov­
ernmentaJ responsibilities in the Pacific basin will no doubt con­
tinue to cause friction for those governments as they attempt to 
reconcile their participation in Europe-oriented administrative 
frameworks with possibly differing technical and political require­
ments in the Pacific. 159 

These organizational difficulties would be compounded in the 
case of seabed emplacement of high-level radioactive waste, 160 since 
dumping of high-level waste at sea has been discouraged since 
1959161 and legally prohibited for London Conventionparties since 
1972. 162 Furthermore, actions in international bodies such as the 
scientific committees or consultative meetings of the Convention 
parties or the IAEA would probably be required to legitimize this 
method of disposal. 163 It is not exactly clear whether seabed em­
placement should be considered "dumping at sea" within the 
scope of the London Convention. 164 But it appears unlikely that 
the coverage of the Convention could be restrictively construed to 
exclude such an activity, especially in light of the environmental 
protection objectives of the Convention165-at least in the ab­
sence of a superordinate international regime including such ra­
dioactive waste management responsibilities along with authority 
to control other aspects of the- nuclear fuel cycle. 166 The recogni­
tion of any future actions within the London C0nvehtion frame­
work to legitimize and regulate seabed emplacement, for 
operations in the Pacific, would be hindered by the nonaccession 
of most Pacific coastal states to the Convention. Furthermore, 
whatever the institutional path chosen by proponents of seabed 
emplacement, such an extraterritorial disposal scheme-especially 
one involving the oceans-would likely become subject to special 
scrutiny by third world nations, especially coastal states. Such a 
development, posing certain risks to the common marine environ­
ment, could be viewed as inequitably utilizing ocean resources for 
the benefit of the technologically advanced nations. 167 Therefore 
some form of direct international negotiations must be envisioned 
on such extraterritorial operations, 168 perhaps supplemented by re-
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gional agreements among the most directly involved states, 169 be­
fore ocean disposal of high-level radioactive wastes would be 
politically acceptable. 

IV. The Pacific Basin and Regional Organization 
of the Nuclear Fuel Cycle 
Although the geographical focus of international attention on ma­
rine nuclear activities has historically been on the Northeast At­
lantic due to continued dumping operations and related technical 
consultations there, future activities involving the Pacific Ocean 
may make it at least a coequal (ocus of concern. Proposed waste 
dumping by Japan and possible future dumping by the United 
States will extend the geqgraphical scope of existing organiza­
tional arrangements to cover certain operations in the Pacific, but 
may in addition call into question the legitimacy of such existing 
arrangements when applied within the Pacific basin. 170 Novel con­
cepts such as interim storage of spent nuclear fuel on a Pacific 
island 171 or disposal of high-level radioactive waste in abyssal plains 
of the Pacific seabed172 will probably encounter a skeptical re­
sponse by Pacific governments and peoples, who have been sub­
jected to ill-conceived or maladministered nuclear activities in the 
past-including covert shallow-water dumping in Japan; 173 inex­
act and poorly recorded dumping practices on the Pacific coast of 
the United States; 174 forced relocations, inhumane maintenance, 
and controversial or aborted resettlement programs for Pacific is­
land peoples whose lands were subject to nuclear weapons test­
ing;175 and also human radioactive exposures from such testing.176 

Pacific governments and peoples often appear to object auto­
matically to nuclear activities as a result of this legacy. Neverthe­
less, future nuclear fuel cycle activities in the Pacific basin, if 
properly managed, could make a significant positive contribution 
to the intractable international problem of organizing t,he back 
end of the nuclear fuel cycle. 177 Regional organization could also 
improve the economic, environmental, and security situation in 
the Pacific basin assuming that commercial reprocessing becomes 
widespread and a "plutonium economy" develops. 
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Under the most synoptic approach suggested, back-end func­
tions would be concentrated at a single distant marine location, 
such as a remote island or continental coastline. 178 This functional 
approach, called "colocation, " 179 would, assemble to the extent 
practicable such back-end operations as interim spent fuel storage, 
reprocessing, inventorying of plutonium and uranium (U /Pu) and 
fuel refabrication, and high-level waste conditioning operations. 180 

Additional concentration of functions could be achieved if high­
level waste disposal could occur nearby, 181 either in an engineered 
(mined) repositoryl 82 or in the deep seabed. 183 Such an organiza­
tion of nuclear fuel cycle activities could result in advantages in 
terms of the distance, cost, and safety of transportation; physical 
security; public acceptability;~and isolation of any acute or chronic 
nuclear release problems from large human populations. 184 Such 
a functional center could be managed by a national authority, a 
nationally licensed entity in the name of a national or interna­
tional agency, or directly by an international organization. 185 In 
the latter case, either an enclave of international jurisdiction would 
have to be created in national home territory, or a segregated lo~ 
cation such as an island could be chosen and administered by or 
ceded directly to the international body. 186 

To obtain the advantages of siting at a distant marine location, 
not all back-end functions would have to be centralized. Depend­
ing on future assessments of relevant cost, safety and political fac­
tors, specific back-end functions could be located at a distant 
marine site. These could include spent fuel storage,JST reprocess­
ing, U/Pu stockpiling and MO, fuel refabrication and resupply 
operations, or waste conditioning and disposal. 188 In so locating 
only specific functions, however, care should be taken that the 
location makes functional sense and is not merely motivated by 
political factors, such as public unwillingness to accept c.ertain op­
erations on national home territory. There could be cost and safety 
advantages in organizing international operations on such a re­
gional basis,. 89 perhaps one in each major ocean basin as a start. 

Storage, chemical processing, mechanical handling, and dis­
. posal of dangerous nuclear substances in distant marine locations 
would have several general advantages. Transportation could be 
rationalized to minimize handling and shipping costs, the risks of 
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maritime accidents, or the possibility of diversion of critical sub­
stances at sea. 190 Security of actual operations could be increased 
since a complex and visible maritime effort would probably be 
required to breach the integrity of such a center. 191 Long-term or 
low-level releases of nuclear substances from containment could 
be more easily monitored in the marine environment than on 
land, 192 especially in view of the relative unpredictability of 
groundwater routes on the continents, 193 and if releases were dis­
covered, they could be assessed objectively and appropriate action 
taken-all without possibly irrational political pressures that 
could occur if a release were found to occur in proximity to human 
populations. 194 ·Large or sudden releases or radioactivity due to 
maritime casualty or operational mishaps or massive failure of 
waste containment measures would also tend to occur at relatively 
remote locations, allowing time for response and in all likelihood 
averting possible catastro.phe. 195 Irretrievably lost nuclear sub­
stances would be dispersed by the deep ocean. 

It is probably premature to speculate about the political organ­
ization that would be necessary, or best adapted, to such a system. 
Various scenarios have been suggested, 196 including direct opera­
tion by a global or subglobal, universal, or limited membership 
organization, with a range of possible management authority; 
multilateral or national arrangements; and direct national or na­
tionally-authorized operations. Regardless of the organizational 
form ultimately proposed, however, locating operations _in remote 
marine areas could tend to favor the development ofintemational 
and especially regional organization of the nuclear fuel cycle. 197 

While the coastal states of an ocean basin would have legitimate 
concerns about the safety of such activities, full consideration of 
the alternatives for international management of the nuclear fuel 
cycle might bring them to believe that such an approach were ac­
tually the most desirable from the economic, environmental, 
health, safety, and security viewpoints. The concerns of coastal 
states could also ultimately have the beneficial effect of making 
the major nuclear suppliers more aware of the importance of in­
corporating the views of these nations into their decision-making 
on nuclear fuel cycle issues, potentially leading to more acceptable 

. organizational as well as functional approaches. 198 
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V. Conclusion 
Given the reaction of Pacific governments and peoples to past and 
currently proposed nuclear activities in the Pacific basin, it would 
appear unlikely that such activities-especially those directly con­
nected with the back end of the nuclear fuel cycle-would be 
politically viable unless general consensus could be attained in the 
region. Development of such a consensus would probably require 
some form of regional organization of these activities, imple­
mented after consultation and possibly formal agreement-in the 
presence of clear and demonstrated economic and en~ironmental 
advantages for the coastal states of the Pacific. The existing in­
ternational organization of marine radioactive waste disposal op­
erations will probably not be sufficient to deal satisfactorily with 
novel marine-related nuclear activities as spent fuel storage, re­
processing, and high-level waste disposal, especially in the Pacific 
basin-and possibly not even for such relatively more familiar 
operations as low-level waste dumping. 199 If environmentally 
sound and economically beneficial arrangements are to be made 
for future nuclear activities in Pacific nations, new international 
institutions will have to be designed to administer nuclear fuel cycle 
functions, including radioactive waste management operations.200 
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