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LEGAL, POLITICAYL, AND INSTITUTIONAL
IMPLICATIONS OF THE SEABED ASSESSMENT
PROGRAM FOR RADIOACTIVE WASTE DISPOSAL

Sub-seabed dlsposal of h1gh~leve1 radioactlve waste presents a comp1e7 set

of polltlcal legal and 1nst1tutional 1ssues. Whlle its exact statu° under inter~

"pational law remalns uncertaln initial 1nvest1gat10ns show that thls disposal

concept is banned (at 1east beyond the pllot plant stage) under’ existent U.S. law.

Past and contimuing marlne disposal practlces complicate the polltlcal and 1nst1tutiona1
aspects of an 1nherently contraver51al concept thls is espec1ally the case on the
international level (see attached paper “for detalls on legal, political, and
institutional aspects). Yet it is st111 s0 early in the research and development
process than any findings in the political, legal, and institutional arenas'must
_be regarded as tentati;e. Much more complete analysis of the sub-~seabed disposal

concept must be done,

and full comparatlve evaluatlons of all serious hlgh—level

radioactive wast disposal options should follow

Containment wlthln natural barrlers forms the basis of thls disposal Program,.
Dilution and d1spersal in. the oceans underlies all past marine dlsposal practlce;
It is already. crystal clear that the feas1b111ty of eventually 1mp1ementing some

form of sub-seabed disposal program will be dlrectly related to the extent to which

it is perceived as similar to, or dlfferent from, past ocean dlsposal practices.

It thus becomes legally and palitically crucial to carefully dlfferentlate between
past or proposed dumping into the oceans ang rossible containment within the seabed
But past practice is not the only problem in this area.

British investigators of the concept of dumping vitrified high-letel radioactive
wastes onto the seabed are greatly complicating the international volitical situation

for sub-seabed disposal. Using the cover of the International Seabed Disposal Program -




established jointly in 1976-1977 by Japan, France, the U.K. and the U.S. to assess
the feasibility‘of_containing radioactive waste underneath the sea floor - they

are apparently attempting to establish high-level radicactive waste disposal onto

~ the seabed as a viable option. This is, of course, completely at odds with both’

the eafly conclusion of the ERDA Seabed Assessment team that the water column

" cannot be relied on as a major barrier and the recent conclusion of the U.K.'s
' Royal Commission on Environmental Pollution that the two reasonable options for
" the permanent disposal of vitrified wastes are geologic formatibns,on lénd.and below

the ocean floor. It is also completely impractical from the legal, political, and

'social viewpoints éince éarly results in this atea indicate that high-level waste
dﬁmping onto the seabed could never be avnationally'or internationﬁlly acceptable
option. This has been further confirmed by recent work at the International Atomic
Energy Agency on regulating radioactive waste aisposal at ‘sea., Public gndAgovernmental
association of an oputhe—seabed diiutioﬂ and dispersal option with the sub-seabéd
containmentAconcept could thué pose a real political and legal problgm for the ERDA
Seabed Assessment.Prégram~and fhe Inéernational Seabed Disposal frogram. |

Nevertheless, the ERDA study of sub-seabed conteinrent. is contributing strongiy ‘

4tb the concépt of containment as an international guidelirne or rule for all radioactive ’

waste disposal at sea. And all involved éountriés,.except the U.XK., are firmly

"~ behind the contginment philosophy as the only alternative, at least for high-level

materials; Another important implication of the U.S. ERDA Program is the potential

" availability of a high-level radioactive waste disposal option for nations which
ere unlikely to nave any local alternative. Although it is still too early in

. this study to determine if international disposal sites in the deep seabed would be

more of less'politically and legally-viéble thah Jand-based sites,'it is now clear h

that even land-based sites for only local radioactive wastes will encounter very

strong opposition in most countries. Finaliy,'there is e possibility - which



merits additional investigation - that an international subAseabeddisposgl site could
become an important element of an internstional spent fuel storage (or rebrocessing)

facility designed for tighter control over the global circulation of piutonium,
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SUB~SEABED DISPOSAYL OF HIGH-LEVEL
RADIOACTIVE WASTE:. PREVENTION OR MANAGEMENT?

INTRODUCTION

Dec151ons'on n&xclear energy development vorldnlde are 1ncreasingly drlven
by social rather than sc1entif1c issues. Thls seems to hold partlcularlv well for:
radioactive waste management. Sub~seebed disposal of high-level waste could wvell,
-follow this trend~ It presents a complex web of national and 1nternational polltical
legal, 1nst1tutional and socisgl obstacles. ‘ “

Yet some solution’ to the hlgh~1eve1 waste disposal problem must be developed
including a way to deal w1th wastes from an 1ncrea31ng number of countries whlch
are unl1kely to have local options. And sub-seabed dlsposal - in areas beyond
national Jurlsdlctlons - could offer some 1mportant opportunities for internatlonal
cooperation on nuclear waste nanagement and perhaps also on nuclear non—prollferation.

Where do we stand at present on the national and 1nternat10nal paths towards =
sub-seabed optlon? For the past three years, a sc1ent1f1c and technical team has
been exploring the poss1b111ty of emplac1ng and containing hlgh-level radloactlve
waste within the deep seabed. Although it isstill early 1n the research process the
legal, political and institutional implications of the option have been under |
1nvestlgat10n since 1975. Early initiation of United States: policy plannlng in -
_this area has led to the establlshment of a Joint R&D program with France Japan,
the U, K. and Unlted States through the Nuclear Energy Agency.3 We can say that the
‘option is scientifically and technically Plausible, but that it could turn out to
be unworkable from a legal and political point of view. On the other hand the
national and 1nternatlonal mechanlsms ex1st that could, if Judlclously set in motlon;

make it the most viable of all alternatives.
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THE U.S. REGULATORY POSTURE .

Thqunited States, after man& years,of being a leading oontributor fo the
_poliution‘of the!marine environment has now takeu a'principal role in some fields
involving its protecﬁdon. This new 1nterest took root in 1970 when the Counc11
on Enviroﬁmental Qualitr forwarded 8 report to fOrmer'President leon.h This
report served as the basis for nat10na1 legislatlon and 1nternational proposals on
the preventlon of marine pollution by dumping. U.S. efforts in this regard_were
particularly 1ntensive prior to the’ 1972 UN Confereuce on the Human Envmronment; one
important result was the U S. Marine Protectlon, Rese aroh, and Sanctuaries Act
of October 23, 1972, ‘ | |

Since the definition.of "dumping" jncluded in this.act probablyAcovers sub-
seabed dlsposal of high-level radloactlve waste and the act bans the transport to
sea for dumplng of hlgh—level vaste, this dlsposal method would seem to be banned for
ali-U.S. vessels, as well as for foreign vessels loeded 1n\Amer1can ports.G While
the EPA has the authoritr under the aot to issue permits for the dumping of low— and
medium-level radloacttve wastes, 1t has no 31m11ar control over hlgh-level wastes.?
Thus, Convress would have to amend the act if the government dec1ded to 1mplement any
'form of sub—seabed dlsposal of hlgh-level wastes. Whether or not Congress would have
.to llmlt 1ts changes to the discretlon prov1ded in the Conventlon on the Preventlon
of Marlne Polluxlon by Dumplng of Wastes and Other Natter (ratlfled by the U.S. in .
April 197h and in force August 1975) would depend on hov the Convention's deflnltlon
of "dumplag .1s 1nterpreted vis-a-vis seabed dlsposal. | .

Convze551onal 1ntent in the area of the U.S. deflnlulon of dumplng and 1ts.
potent1a1 appllcatlon to sub—seabed dlsposal is not clear.j In the 1972 act Congress

declares it to be U.S. pollcy .. to prevent or strlctly limit the dumplng into

ocean‘waters of any material which would adversely affect human health, welfare,

iv9

or amenities, or the marine environment, ecological systems, or economic potentialities.




But if sub--seabed disposal proges to be an accepted U.S. disposal option for high-
' level wastes, it v111 probably not be either "dumping into ocean waters" or &
real threst to man or the environment Thls is because it is a conta;nment systei,
not an -extension of past practlce Jnvolv1ng dllutlon and dlspersal in the oceans.%?-
Yet Congress also establlshed a goal of conduct1ng research and "studles for -
.the ‘purpose’ of determinlng means of mlnimizlng or’ endlng all dumping of materlals B
vithln five years of the effectlve date" of the ect.l; Thls comes due 1n October i977..
’
So if sub-seabed dlSpOSﬂl 1s a fbrm of dumplng, and the 1ntent is to end all dumping
(the EPA interprets ‘the 1ntent to be strlct regulatlon rather than elimlnetlon
of dumping),- Congress could be very he51tant to amend the act especially for a '
‘material which is now completely banned 12 -
Conductlng a major R&D program - but veﬁy low level when compared to the land—
based program - on a concept whlch could not now be 1mplemented under U.S. lav
raises some key issues. Should we be serlously pursuing this optlon given ex1sting
legal constralnts? Is-there a reasonable chance that Congress would support the
hecessary legislative changes if the idea tupns out to he scientificellf and
technically sound? There may be some real advantages - from a social ViEWPOlnu -
to hav:ng a legal ban on this h1gh—1eve1 waste disposal option during the research
end development process. Then, if the publlc and the Federal government eventually
’ support use of seabed dlsposal the requlred 1ega_ adjustments could be made
as final declslons on the program were fbrmuleted. This cautious approach vodld,
also provide'a clear signal of ohi wait and see intentions to other nations;
It is not clear whether an experimental high~level radioactive waste disposal
project would constitute dumping if the wastes wéfe emplaced in the deep seabed fof
testing in a retrievable condition. Such a pilot progrem‘wou;d seen to bedallowed

by the act, which exempts from dumping "the intentional placemeﬁt of ‘any device..in

- the submerged land beneath such (ocean) waters, for any purpose other than disposal,




vhen siuch...cuplacement is otherwise regulated by Federal or state law 3 or occurs

pursuant to an authorized Federsl or state program.' The question would center on .

. how "scientific research" and "dlsposal" were defined, based on such factors as the
extent to which retrievablllby could be shown and the 1ntent of the program at
the time the unit was established. . . o o o L 3 |
" ERDA is respon51b1e, under the National Env1ronmental Policy ‘Act of 1969, for
the environmental assessment of planned hlgh-level waste. disposal techniques. It
" must, the act stetes, "ytilize & systematic, interdisciplioafy-approach, vhich will
insure the inoegrated uee of the natural and social sciences."lh _ v
.Gi&en the policy of the‘President'e'Council on Environmental Quality (thaf
éignificant,impects outside of the U.S. must also be considered), ERDA’S aseessments
will likely inclﬁde the international implications of ﬁ.S. perticipation in'dA
'sub—segbed progfam.ls‘ A separate assessment would be expeeted for each_potentiai'
site. ' | : |
For'domestic research and‘development programs, the timing ofienvironmental
impact statements must be "late enough in the development process to contain
meaningful 1nformation, but early enough so that this information can practlcally
serve as 1nput in the decision-making process.’ n16 One 1mp11catlon of this reqnlrement
* for . sub-seabed dispoéal is that it will be assessed at an earlier stage of'oevelopmeﬁt
(sioce,it is not on the seme time table as the land-based progfam) as one potential
- alternative or supplement to selt or rock dispo;al techniques, Its later time table -
'_ also means that the NRC woik on goal, criteria and staﬁdard'formulation will -
probably be done in time toAinfluenee much of the program deveiopment-(it now
seems ‘that 1and—bésed programe will be well advanced -~ perhaps tovthe point‘of final
site selectioh - before NRC comﬁletee these. efforts). l
It 's now clear that environmental assessment of hlgh—l vel. waste disposal
proglams mst prevent the procesg of incremental decision-making for which the overall

17

waste disposal program was recently criticized. Forecasts are to be based ou
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predictions from present technology and developments that can be extrapolated,
from it.la Recognized errors fron past programs must be.avoided..
Wlth respect to the dumping of non~h1gh—1evel radioactive wastes 1nt6 the
sea, the NRC now has concurrent Jurlsdlctlon with the EPA based on e rule establlehed
" by the old Atomlc Inergy Commission in 1971. The AEC stateu that it would’
...not-approve any application for a license for dlspgsgl
of licensed materiai at_sea unless the applicantfshows tﬁat
sea dlsposal offers less harm to man or the environment
-_than other practical alternative methods of dispossgl. 9.
This was a- 51gn1flcant shift of the burden of proof to the dlspOS;ng party, though
it is unclear as to whether sea disposal" would apply to sub-seabed emplacement.
If Congress vere to amend the Marine Protectlon Research, and Sanctuarles Act toA
allow sub-seabed dlsposal the existing regime for non~h1gh-1eve1 materials mlght be
extended_to cover high-level wastes. Permission for such disposal would then be
required from the NRC and the EPA. . | | | |
Current NRC regulations, incidentally, now requirg'that high~level fadioactive
waste be disposed of in a federal fepositdfy on fedéral ianaf2o- While the
establishmént_of‘a U.S. owned repository in the deep seabed is 6ut'of the question,
it is possible that an accéptable ﬁegree of control could»be developed Sy a grdup
of nations acting with or under an 1nternatlonal organlzatlon This is_discussed
further below in the section on future p0551b11t1es. | A
In the very new.regulatory area of high~level fadioactive waste disﬁoéal
it is not so much how present regulations read as what' they w111 say after the NRC
" EPA, and ERDA update them. This is espe01a1ly true of the NRC's respons;bility

to license ERDPA facilities for high-level waste.disposél. Aécofding to récent

testimony by NRC before the Joint Committee on Atomic Energy:




New regulations will be structured to require conformance

vith a Lixed set of minimum acceptsahle performance standardsl
, _(technical, soclel, and env1ronmental) for waste management
ectivities,.while providing for flexibilitj in technological_.
-approach.21 | | | e
While specific criterie and standards for new regulations are still to‘be
developed, recently nropose& NRC goals include: 1) "isolation of radioactive wastés -
fron man and hls environment*for sufficient periods to assure public health and“v
safety, end‘preserﬁation of environmental ralﬁes"; and 2)'reduction; to as low as -
reasonable achiev@ble,_of a) the rlsk to publie neelth both.from chronic exposurse
associatedAwith waste management operations and possible accidental releases of
radioactive materials from waste storage, processiné, hendliné or disposal"; and
reduction of b) "long-term commltments (land—use withdrawal, resource commltment
Surveillance requlrements proliferations, ete. )"22 Thus, the ultimate evaluation
: of the potentlal ERDA sub-seabed dlsposal concept by the NRC will be made with a
specific set of techn;cal,_soc1al,-and env1ronmental standards in mind.
The EPA interprets its‘role in this area‘to include the development.of standards
 and criteria that will provide‘general guidance on environmental acceptebility.
In the case of seabed disposal, these standards and criteria would be employed by
the NRC as an aid in evaluating the methodology, the sites selected, and the operatlonal
) aspects.23 ‘
The EPA also nas direct:regnlatory responsibility for'issuing'ocean disposal
permits.23(a) So, 1f the Congress were to emend the Marlne Protectlon Research
and Sanctuaries Act of 1972 to allow ERDA to employ sub-seabed dlsposal of high-~level
wastes, the.EPAvwould likely be given the permit-granting authority.. Based on -
present work and trends within fhe EPAg the primary criterion for any decision on

radioactive waste disposal in the marine environment, especially disposal of high-level
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'wastes, eouid be effective oontaipmeet, outside the biosphere.zg(b) The EPA cen
also be expected to play a meJor role in aésessing public perception of the.risks
involved in high-level ﬁaste~disposal options..

EPA and CEQ responses wili strongiy influence the.ERDA ptocess‘of.de%eloping
environmental impact'statements; Diecussions of long-term alternative'uses-of
proposed dJsposal areas, such as present and potential resource exploltatlon, will
receive speclal attentlon 23(0) ‘ |

Though now inadequate, the U.S. regulatory posture in this arca 1s changlng o ff
and puild1ng. Increasing regulatory 1nput will be requlred for the development of -
an aceeptdble sub-seabed disposal option, but no irmediate legal action should be i
necessary. _Sub—seebed disposal is tightly'constrained by existing and potential
U.S. legal controls; But.it is still too early to predict how adaptable these controls
would or should be to new sc1entif1c and technical development. . Decisions here

' should depend heavily on the extent of regional and.international<management and -

‘control vwhich is developed over the international sub-seabed-disposal program. - -
U.S. legal restrictions certainly provide assurance of a full public debate priof.

to any national participation in a seabed disposal program.23(d)’

THE INTERNATIONAL REGULATORY SITUATION
‘The definitiop of mafine pollution that seems to have gained the widest .
international acceptance during'the'last five years includes:
The introduction by'man,'directly or indirectly, of substances
or energy into the marine enbironment that results, or is
likely to result, in such deleterlous effects as harm to 11v1ng'
resources, hazards to human health, hindrance to marine

activities including fishing and other legitimate uses of:the




. sea, impairment of quality for use of sea water and reduction:

2k

of amenities.

Given that the containment system for radiocactive wastes must conform to some
acceptable performance levei before sub-seabed disposal could become a viable
option, the only way to label this as pollution might be as a "hindrance to marine B .

' Yet effects on foreseeable potential uses of the seabed or oceans would

“activities.'
:appear to be minimal. Tﬁe only'essenfial ban yould be on éctiyitiés'involving
penetration:of sgail areas of‘the-sédbed wheré wastes have been'empiécéd; |
If we assume that seabed disposal of radioactive wastes #oﬁld cphstitute
pollution of the marine environmenf in some sénse or othér, it is important to-
determine wh;tAcategory of pollution would apply for purposeé of regulatién And
control, or prevention. The negotiating text of tﬁe'UN:Law of the Séa Conference-
mentions three potehtiaily fglevanf categories:' | - |
1. "Pollution from installations and devices used in the'eiploration and
exploitation of the natural resources of the seabed and éubsoil." ThisAéomes
close to applyiﬁg to sub~seabed disposal, but use ofAthe.area_for high-level
waste disposal would not, wifhout séme strain in interpretation,rfali uﬁdér :
‘resource exploitation. a |
.2. -"Pollution from all éther instailgtiéns and devices opeféting in the mariﬁe
envir&nment.ﬁ, This‘may be the closest to describing seabed disposal. It is
a cétchall to cover sourcés besides -pollution from fhe.gontiﬁents;'the atmospheré,
vessels, dumping, and seabed exploitafion.
‘ 3.4~"Release of toxic, harmful and noxious substances, especiﬁlly those
which are persi;tent, by dumping." This reintroduces the>topic of tﬁe inter-
national dumping regime. Throughout 1971 and 1972 and pérticularly in preparatién
for the UN Cdnference on the Human Environmenﬁ tﬁere was a strong push fér

an international agreement on ocean dumping. The outcome: the Convention on



‘the‘wastes eventually”reachlng the water (thus, sub~seabed’disposal would be dumping);

the Prevention of Marine Pollution by Dumping Wastes'end dther Matter is

the Oceans {London Convention) of December 29, 1972. With 15 retifications,

it entered into force on August 30 1975, and by September 1976 twenty~ °

nine countries had ratifled or ac¢eded to the Convention, including the

United States, the Soviet Union, Britain, Cenada,_Mexico,:Norway, Panama, .

and Spain.zéi_i,.

Though the release of tox1c...substances would not apply to an accepuable
contalnment system withln the seabed dumping may apply, dependlng on how natlons
1nterpret the London Convention.( The Convention defined dumplng-as 'any deliberete »-
disposal at sea of uastes;..from vessels...at sea" 26 There are at least two
p0551b1e 1nterpretatlons of the wording "at sea" in this context: 1) that it

refers to the locatlon of the dlsp031ng party, i.e., any disposal from vessels

that are at sea constitutes dumplng, regardless of vhether there is any p0351b111ty of

and 2) that any d1sposa1 from vessels resulting in the discharge of wastes, whether-
contalnerlzed or not, into the water and/or onto the seabed constitutes dumping

(sub~seabed disposal would not be dumping).

The London Conventlon assigned to the JAEA the task of deflnlng hlgh-level
radloactlve wastes that are unsuitable for dumplng at sea. The first draft of the
IAEA definition, since superseded 1ncluded the follow1ng comment on the sub~seabed
d;sposal of wastes: | |

Certain methods of rad1oact1ve'waste disposal although not fcas:ble at

this tlme may eventually ‘be developed technically to the p01nt of

proposing the long-term isolation of wastes byAemplaCement beneath the seabed.

Such methods should be evaluated as variations of deep geological burial

" on lend and are excluded from the scope of this document because they

will not contribute to the radioactivity of the sea.27 -



A series of three'aavisory.group meetings;Arunning from December 1976 to July 19774:
will attempt to develop a more acceptable definition based on a revised oceanographlc
model. 28 Present intentions are to have a fully accented deflnltlon of hlgh-level
waste unsuitable for @umpiqg for submission to the IAEA Board of Governors and
‘the parties to the Lopddn Convention in 1978. .

' Partles to the London Convention will exert influence over the revision process
through thelr annual meetlngs and the permanent secretariat at the Intergovernmental
Mhrit;me Consultatlve Organization.

Another indication cf howvthe London Ccnvention definition on duipipg will be
interpreted‘can be drawﬁ from the nat;onal dumping legislation passed by countries
wﬁich have ratified the London Conveﬁtion. Tce.Canadian definitioﬁ;—"any deliberate
disposal froﬁ ships...at sea of any substance'--would ceptainly include thefsedbed
vdisposalAcf wastes. The‘worcinéfof the ﬁfitiehcdefinitioh_rf "permanehtly'deposited A
in the EeaEHQ— would clearly exclude seabed disposal. Eariier legislation from |
Fialand, Norway, Sweden, and D enmark uould net define seabed disposal as dumping
because of the use of the phrase "disposal 1nto, or ia, the high seas". Finally,
the Furopean Economic Commun1ty (EEC) seems to be moving toward a definition that

“ﬁould exciﬁde seabed diepcsai. ,ihey would censider "any deliberate disposal of .
substaﬁees end materieievihto the'sea;.." as conetitﬁtithdumping; |

Dumpiné‘thus mayAdf may notAinciude the‘subwseabed disposal of‘padioactive

.xwobe under 1nternational lav. If 1t does, ‘more 1mmed:ate international legal
control is available, but 1f a group of nations later des1re to use this dlsposal
methoc, 1t could be difficult to amend the Convention. II 1t does not, the seeds
for a new 1nternat10na1 control reglme should be sown as sooon as possible. iegal.
development would have to keep pace with the science and technology,. In any case,

" the rick of unilateral use by other countries seems to be held to a very low level -

by political as well as legal constraints. Governmental attitudes toward Just
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part1c1pat1ng in an 1nternat10nal research and developmcnt program on seabed

disposal are very cautlous.‘

INTERNATIONAL SEABED GUIDELINES

There are some guiding pr1nc1p1es foz use of the deep seabed that snould help us
in Judg1ng the international acceptability of nuclear waste disposal in thls area.
There is. wide agreement among nearly all countrles in the UN that the seebed beyond 7
the limits of national jurlsdlctlon (or "Area")as(a) 1) should be managed 1nternationaliy,
2) must be used in accordance w1th 1nternat10na1 law and the UN charter, 3) must
be reserved for peaceful purposeS' and h) is the common herltage of manklnd.' These:
prlnciples have been derived from the work AE the UN General Assembley and have been
relnforced during the thlrd UN Conference on the Law of the Sea. :

Internatlonal management- has so far been. narrowly defined in Law of the.Sea‘(Log)
negotiations due to an obse551on w1th the issue of potentlal mlnlng of manganese
nodules. Though this part of the LOS negon1at1ng test is unsettled, it appears
certaln that any Internatienal Seabed Authorlty would have Jurisdiction only over
"activities in the Area,” or all exploratlon for, and exp101tat10n of resources.
Furthermore, the definition of resources would be limited to in. sztv mlnerale.A

Whlle waste disposal does not fall under exp101ting mlnerals, there are three
avenues by which an Internat1onal Seabed Authorlty mlght acqulre some role in
potential sub—seabed program |

1. The general'coverage of scientific research in the.Area.- A-suh—seahed':‘

program would involve detailed work at each site for several years end‘eome

form of monitoring for 1ongen periods. There is nothing in the Qefy general

coverage of the LOS negotiating text to date that would restrict this type
of research.29

2. ' The need to protect the marine environment. The'treaty to date offers

only very specific coverage of .harmful effects from "activities in the Area."
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‘It appears that the International Seabed Authority will not receive, at least
initially, a strong and comprehengive mandate to protecﬁ this section of the
- , 30 ' ‘ ‘
marine envi:onment.

3. An obligation to accommodate other activities in the marine environment

-with mining activities. Though the Authority will probably not be given - -

- Jurisdiction here; this obligation means that use oannyAparts of the Area.

for sub-seabed disposal cannot unreasondﬁly restrict other uses, including

resource.developmen't.31

As referred to at the beginning of thié section, the second guiding principle —- ‘

"use of the seabed in accordance with international law and the uN charter -- is even. .

‘less developed than that of internationsl management; Theire is, however, a’

significant body of developing international law, including ihcreasing evidence of

a relatively high-iével commitﬁent to protect the marine environment. The basis

of this developing law, largely contained in the results to date of the LOS

conference, is fhe‘fecent and reticent recognition by many. states that
8 growiné class of environmental problems, because they aré regiohai or
globai in éxtentlor because they affect the common intgrnationél realm, vill"
require exfensive cboperation among nations:and action by intérnational
6rgénizations in the common‘iﬁterest.32'

| The ultimate disposal of high-level radioactive waste is clearly within this

class of problems both because it is global in extent and because it could very well

‘affect the "common Interest” in various ways.

ForAallAnétions, the.general obligations”of maripe énvironﬁeptal law as set
forth iﬁ the LOS negotiating teit ére: |
1. To protect ané preserve thé marine environment.
‘. é. 'To take all necessary measures to énsurevthat pollution from incidents

or activities under their jurisdiction or’cohtrol does not spread beyond
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areas of national sovereignty. . N
3. To take all necessary measures to prevent reduce, end control narine
'pollutlon from any source.33
T A1l natlons may eventually be obliged to conform.to the speclfic requlrements
of develop1ng internatlonal environmental law. These requirements also
would become 1mmediate obllgations for all states signing and ratifying any future

Law- of the Sea treaty. _ﬂ; :3:f,_'

S ielefn Tl i - ;

A thlrd guiding prlnciple _— that use’ of the Area should be reserved for "peace~
fu1 purposes — remalns undeveloped because of dlsagreement over interpretatlon..‘

’ Certain countries would probably obJect to the disposing of hlgh-level mllltary
wastes from weapons programs. However, there are pervasive health, safety, and
nonproliferatlon reasons for treatlng all high-level waste as a unlt.

| The flnal princ1p1e—-that the Area is the common herltage of mankind—-is the
least defined of all. 4Although it has never been formally accepted oy the United
~ States, there is agreement that tnis principle entails snaring potential ﬁineral
resources,'furthering an international communal interest, and banning any national
appropriation of the Area. ' '

One prossible legal and sociai implication of e sub~seabed progrem might be
its effect on the 'common international realm," which was mentioned in the preamble
to the Stockholm Conference in 1972 W“th reference to the grow1ng number of regional
and global environmental problems;_ If a section of the Area vere to be closed for
resource exploitation, this might constitute netional appropriation. It mignt then
follow that specific consent from the international Seabed Avthority, would be
required because

no individual member of the community can assert a claim or right to enjoy -

“the benefits of this "resource"” except pursuant to arrangements which

that community has sanct-ioned.3h




This goes considerably beyond the point to which the "common heritage" principle

'has'been developed. So far, the applicable international arrangements consist of

developing international standards to protect the Area from environmental dameage, and
a general‘commitment to its{safe development and rational management.

‘Despite the relatimely undeveloped nature of the internatlonal law gonerning
use of the deep seabed, the ongoing law of the sea negotiatlons and state practlce
will eventually formulate and solldlfy rules. In the case of suh—seabed'dlsposal of

radioactlve wvaste, strong polltlcal and dlplomatlc pressure can also be expected to

‘restriect unilateral state actions in the 1nter1m. It now seems clear that a

con31derable degree of consent would be requlred from the 1nternatlonal community

before high-level radioactive waste could be emplaced within the deep seabed

A LOOK INTO THE FUTURB

¥hile adequate structures for 1mp1ementatlon of an 1nternat10nal sub-seabed

| program are lacklng, there are useful regulatory and superv1sory mechanlsmS‘that

.could help‘provide guidance. The task at home is to investigate the ways in which

these ex.stlng mechan1sms, or new ones, can be developed on a parallel basis with

science and technology. One means of such structurlng is to con51der the fea51b1e

scenarios, or management models under whlch a sub—seabed disposal program mlght be

conducted A useful matrix can be establlshed by linlng up the key characterlst1cs of

any such program w1th the llkely actors (Table 1)

Four management models result (Table 2). The first (Mbdel 1) involves the
p0331b111ty that some form ofnsub-seabed'dlsposal would be organized, operated, and
regulated along corporate lines (with'public as well as private management in most
countries). The second (Model é) is heavily governmental in nature; with some
influence from internationally established standards and reéulations. Next (Model 3),

is'e regional plan with joint financing, development, and regulation coordinated by an
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Table 1

Likely actors

”Cérﬁératibn(s) Governments(s)

Governmental/
corporate

Go#érnmental/'

corporate

Governméntal/
regional

internatiocnal .

'Governmental

Governmental

Governmental

Group(s) of

governments

Governmental/
regional

Governmental /
regional.

vaerﬂmental/
_ regional’
interpational

Governmental
regional

Regional/
international

Govérnmental/
regional

Large numbé:
; of
governments

Governmental
regional

-international

Governmentel
regional
international

International/
regional
Governmental

Goverhmental/
‘regional
international

. Internationsl

regional

Regional/

" international
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Table 2

MODEL 1
Corporate

. Largely corporate characteristics v1th 81gn1f1cant governmental regulation

if exc1u51vely & private corporatlon.

'MODEL 2
- Governmental

Characteristics dowminated by individusl national governménts; hinimal

direct regional/international influence.

MODEL 3
Regional

Joint financing, development, and regulation coordihafed by regionél

(1nte1nat10nal) organlzatlon(s) regulatory and 1nst1tutlona1 aspects

.1nf1uenced directly by international agenc1es.

'MODEL L
International

Use of‘politiodl and geographic international regions to coordinate

" broad international'developmenf, regulation, and control ofisub-Seabed

disposal program; strong possibility of incorporation into broader in-

ternational waste management or nonproliferation structure.
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‘international body. Finally, there it an international structure (Model 4) that would

make use of political and geographic international regions to coordinate joint

‘ developrnent, regulation, and control of a sub-seabed disposal program.

The four models are complementary It is quite conceivable, for eyample, thet
some form of corporate participation could be-included in Models 2, 3, or h
Moving from Model 1 toward the greater levels of 1nternatlonal partlclpatlon 1n Models

2, 3and b should increase the probablllty of effectlve regulation and enforcement.

It is 1mposs1b1e, however, to rule out a respon31b1e unllateral action._

. The ev1dence strongly suggests that a sub-seabed program could be brevented or
delayed. by . several national or 1nternat10nal enforcement tools. All of our earlier

examples of marine disposal practice show the grownng trend toward un11ateral and

: international actlon to prevent the d1sposal of hazardous wastes in the oceans. This -

took place under pressure from natlonal reglonal and internatlonal sources through

various mechanlsms.

In addition to_the international dumping regime, a widely accepted'Law of the See

‘treaty could also prevent the use ofAsub~seabed disposal, especislly in the. form of

Models 1l or é. This might be accodplished through a-ban on nationai eppropriation of
deep seabed areas or by 1nterpret1ng the deflnltlon of pollution in such a way as to -
forbid sub-seabed dlsposal. |

On the other hand, it seems that a sub-seabed program under Model 3orh
could de effectively superv1sed Unprecedented levels of 1nternatlonal cooperation in
the spec1f1c area of radloactlve waste dlsposal would be essentlal to 1mplement

such an effort. The basic expertlse and structures for superv151ng such s. cooperatlve

‘program, however, either ex1st or are well w1th1n reach.

While the main problem would be reaching agreement aﬁon;participating nations on
essential provisions, a significant portion of a draft treaty could be derived from
work done in the late 1950'5 and early 1960'5 on low—level radiocactive waste dlsposal.
These efforts led to very strong recommendations for regulating and controlllng low-

level radioactive waste disposal into the oceans. They included provisions for national




and iaternational registration ot all disposals, prior notification and comnsultation
with affected nations and appropriate international bodies, and national international.

35

licensing of disposal practices énd sites. The reéommendations also would sanction
'the‘IAEA td investigate and object thintended practices; assist nations with
ﬁegotiations, éite evaluation, and regulation and monitoring; monitor disposal
operations and sites;fand ihitiaﬁe'cgrtain penalties or'sanctions.3§ Close
fcoordihatioﬁ with.thé UuN En&ironmeﬁt‘Program (UNEP) in this area would be cruci#l.A
~ UNEP was establisﬁed in 1973 under thé UN éeneral Assembly to ééordinate:énd-'
" oversee the envi?onmental prbgrams of all UN and associated.bodies.

This is the‘ﬁasic framevork, minus some system éf'strict liability and financial
guarantees gnd/or incentives and a joint commission gtlthe regional or internationai
agenci level, that would be reQuireﬁ to ensure the type of regﬁlation gnd'confroi

envisioned in Model L.

'U.S. NUCLEAR POLICY

6
Given the new thrust of U.S. nuclear poliqy, 36(=)

there are crucial qﬁestioné to be:
" asked of sub-seabed diqusali .ES it as acceptable as o?herioptioné fbr a thro%évay.
fuel cycle (spent fuel disposal){land how does it rank with other disposai options
based on criteria for international arrangementé to control plutoniﬁm? While it is-"’
étill too early to really ansver eitﬁer, we can‘fenfatively say that éeabed disposal
éeems to be at least as acceptable as land~based optioné for handling spent fuel
bundles and controlling plutoniuﬁ. If the additionsl long-term heat pfoblem created
by ﬁhe uranium and plutonium in spent fuel ﬁurns ouf t§ réqnire v&der spacing in the
-disposal media, this would drivé_certain costs. such és mining, of 1and~basea options
up cohsider;bly and would not affect this aéﬁect of seaﬁed disposal costs at all.

Let, to date we do not know ﬁhe full consequences of hea£ing any of the poténtial A

high-level waste disposal media, and this is more important than potential costs.
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" Because one of the éerious obstacles to developing an internationai’spent
. fuel storage (and/or dlsposal) site is strong natlonal opposition to accepting -
vastes, or even. potentlal vasteo, from many other countrles, espec;ally for dlsposal
the deep seabed could become an 1mportant part of an 1nternatlonal effort to control
plutonlum. From the polltlcal v1ewp01nt HarVey Brooks finds seabed dlsposal to
be the most attractlve of the high~1evel waste disposai opt10ns.3 \b) It is, however,'
st111 1mposs1ble to say what the exact U S. and 1nternat10nal polltical reactlon to

.26 ST . .
this concept w111 be 3 (e) - R

INTERNAIIONAL POLITICAL ACCEPTABILITY
~The most vital factor in gaining international politlcal acceptablllty may be
" the extent to vhlch natlonal governments comprchend and respond on the ba31s of the
major differenceobetween the future containmenn concept of a sub-seabed dlsposal.
program, and tne past present, and proposed disposal by dilution inAthe océans.‘.-
' If the sub—seabed program is seen as another category of the geologlc dlsposal
option, it could eventually prove to be more acceptable than’ any 1land-based alternatlve.
Although the recent report of the (British) Royal Commission on Env1ronmental_
Pollution states fhat'geoloéic disposal under land or the seabed are the two

37

reasonable options for high-level radioactive waste, .certain British investigators

cllng to the notion that it is probably safe to dump hlgh-level wastes onto the

seabed.37 A broad 1nternatlona1 group of oceanographers working under the lnternational
Atomic Energy Agency has rejected the dllution and dlspersal model on whlcn this

British work was. based and has repleced it with a new océnnognaphio‘basis'for regulating
radioactive waste disposal at sea. British research proposnls'which were recently |
formulated also include study of on the seabed disposal.3§ This type of'work will

further blur the distinction, in public perception terms, between the philosophies

of containment within the seabed and dilution and dispersal within the water column.




But U.S. study of sub-seabed possibilities- seems f_p be contributing strongly to the

. growing movement toward a containment vhilosophy for all radiocactive waste disposed of

at sea.
0f the utmost importance to the politica_ll acceptancé of a sub-seabed program

is the extent to which it becomes an international effort. If there are a number of

nations and some international agencies involved at the research and aéﬁelopment

(R&D) or pilot unit stage, the chances are greatly enhanced for building at least

‘national and international acquiescence for this use of the seabed.

The largest international effort to date in this respect was the First International -

'Works nop on the Seabed Disposal of ngh-Level Radioactive. Wastes. It was
. sponsored by the NEA and ERDA at Woods Hole, Massachusetts, in February 1976. It -

" turned out, .a.s intended to be & scientific and technical‘effort to map a potentia.l

lnternationa.l program for the investlgatlon and assessm°nt of seabeddlsposal.

There were representatlves at the workshop from Austra.lla, Canads, Fra.nce, West Gemany
Japan, the United States, Britain, the Europee,n Economc Commlmlty Commiss:.on, 4

and the IAFA.. ¥Fr ance, Japan, a.nd Britain have 31nce 1nd1ca.ted an 1nterest in
'p&:rt’icipafiné with the United States in a jomt R&D efforb. \

"A Second Internatlonal Workshop on Seabed Dlsposal ¢f Radioactive Waste was

“held on March 1-3, 1977, in Washlngton, D.C. A seabed working group and smaller

task groups for each area of inquiry were established with individual; from France,’
Japan,' the U.X. and the U.S. Résuits ﬁom national efférts will be exchanged and

301n+ cruises and experiments will be encouraged. The esfablistnnént of a multila.t.éral '
R&D program through the TInternational Energy Avenf*y (IEA) and Nuclear F.Energy Agency
would be the mos% highly developed international cooperatlve effqrt to date on

radioactive wastes management.



Also important to the political acceptablllty of a sub-seabed program is the
.international organlzat1on through which it is conducted. Both the |
IEA and'the NEA‘ere regional groups of highly industrialized nationse bearlng ;he
stigma of definitive political associatious;, Therefore, any 1nternat10nal sub—seabed
program mlght best be developed outside the existing IEA/NEA framevork.

Yet IEA/NEA framework already exists and functions in radloactive waste management.
It has as members most of the countries which are serlously concerned’ about
hlgh-level vaste dlsposal. And this mechanism is trusted by the countries with maJor

commltments to nuclear energy urograms.

. Key to the adootlon of such a program is the extent to which common ground can
be developed between waste menagement and attempts to prevent the proliferatlon of
nuclear ~weapons. (The management of spent fuel is affected by nonproliferatlon
objectives and waste management may provide 1ncent1ves for part1c1pat10n in
nonproliferatlon-arrangements.) The elose 1nterrelationship between these -two erees
of activity ueans that decisions mdde.on nonproliferation matters could be vitally
iﬁportant to the acceptability of a-sub-seabed progfam. If part or parts of the

nuclear fuel cycle are internationalized, there could very well be at least one

Alnternationel waste di5posal site.
| It an& of the nuclear powers harbor sites for internatioual'reprocessing ;_
facillties, there is a strong chance that some form of international waste dlsposal
errangement will be required. IXf reproces51ng is elther delayed or ellmlnated there
still w111 be. strong incentive to establlsh an 1nternat10nal spent fuel storage
facility. This would then require some prov151on for conversion to a disposal site

or other offsite arrangements for final waste disposdl



'CONCLUSION

The outcome, of coorse, will be determined largely by the national polltlcal
stances taken toward a subjseabed d1sposa1 program. Political gnd dlplomgtlc responses'
from individual countries éhould.be‘expected to bé _heavily influenced by the number,
type, &and tlmlng of options available fcr h1gh—1eve1 waste disposal.

The budgetary and institutional support Washlngton gives to the sub-seabed

" program will have a crucial influence on the progress of sub-seabed sc1ence’and

'techﬁology over fhekneit'three to five years. Desplte the growinganeed of nations,

such as Japan and Britain, for a high-level waste disposal option, A sub-seabed
program will probably‘oof be employed if it ié not strongly funded.and supported by
the United States. . | | o
Clearly, there are.enougﬁ level and politioa1~obstac1es to de;froy or delay a
sub-seabed disposal program. The nonmtecﬁnical hurdles to seabed &isposal at leost
equal thelscientific gn@ technical ones. But, on th¢4other hand, there are impor{aﬂt

potential social and political benefits to be gained from.any serious attempt to

" mount a successful sub-seabed program. These lie principally in international

cooperation on waste management, environmental protection, nonproliferation of

E nuclear weapons, and governing:the deep. seabed.
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While no permits for dumping radioactive wastes have been issued, since
1974 the EPA has conducted field studies -~ of the old U.S. radiocactive
waste dump sites - designed to amplify these requirements (see R. Dyer,
"Ocean Disposal of Radioactive Wastes," 1 EPA Journal 7 (July/August 1975),
at bL). : . : o o K

- Any radioactive waste dumping would require a special permit via the
following steps: ‘ :

1. Site designation: _dfafﬁ EIS, public éomment, and final EIS;

2. Cnmpleted éppliéaﬁién‘showihg containment end isolation of
radioactivity; o .

3. -Néwspaper publication, hearings, final permit decision; and .
y, _Bite monitoring. .

“The EPA concept of dumping envisions a system of containment on
or in the ocean bottom rather than in dry land. The same rules
for waste isolation should apply in the ocean as on the land...
we see the ocean not as a waste dilution media but as a disposal
location which will assure undisturbed isolation and containment. -
(Statement 'of W. D. Rowe, Deputy Assistant Administrator, EPA,
before the Subcomm. on Energy and the Environment, Comm. on
Interior.and Insular Affairs, U.S. House of Representatives,
‘July.26 and 27, 1976, Ser. no. 94-69. :

Their development schedule Tfor low;level waste dumping calls for site-selection
eriteria and monitoring requirements by 1978 and prackaging criteria by 1979.

(c) Though only advisory in nature, the role of the National Academy of
Sciences' Committee on Radioactive Waste Management will become important -
8s a panel is established in 1977 to assume continuous oversight over ‘
sub-seabed disposal for the U.S. NRC. B ’

(d) A number of Congressional hearings have already dealt with ERDA's sub~
seabed. disposal.program;'see, for example, Hearing on Matters. Pertaining
to Radiological Contamination of the Oceans, before the Subcommittee
on Energy and Environment of the Comm. on Interior and Insular Affairs,
U.S. House of Representatives, July 26 and 27, 1976, Ser. no. 94-69,

U.N. Doc. A/CONF.62/WP.8/Rev.1/Part IIT, Article 1 (emphasis added).

Id., Article L. o o

Supra.note 9, Article 3 (emphasis added)

I.A.E.A.,GOV/1622, Appendix, at T, Sept. 3, 1973.

I.A.E.A., INFCIRC/205/Add. 1, Jan 10, 1975, "Convention on.the Prevention of -
Pollution by Dumping of Waste and Other Matter;" this provisional definition was

determined to be legally binding by the Parties to the London Convention at
their first consultative meeting(London, September 1976), despite the U.s.
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. Research and Sanctuaries Act of 1972 before the Sub-Comm. on Oceans &
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As a result of the First COnsultatlve Meéting of the Parties to the London Conventlon
in September, 1976, the Secretariat (IMCO) recently conducted a study, in
cooperation with the IAEA, the OECD, and other international organizations,

of notification and prior consultatlon procedures for radioactive waste dumping.
This was urged by Denmark, Sweden, Portugal, and Canada as a means to ensure
that all possible land-based alternatives were adequately considered. Agreement
now seems to be coming on a greatly improved multilateral document on prior
notification and consultation procedures, including - for the first time - the
prospect of a significant oversight role for the Nuclear Energy in the annual
European radioactive waste dumping operations. The U.S. should lend strong
support to the implementation of such procedures as a minimum concession to the
countries which would prefer to end all radioactive waste dumping. In an even
more stringent and widely accepted form, this is the type of system which would.be
essential to any sub-seabed disposal program.

These are actions which far exceed the present capablllties of IAEA - and. the
willingness of involved states, but urging from end coordination with other
institutions (IMCO, UNEP and law of the sea mechanisms) and determined states
with high-level waste problems might turn out to be more effective then the IAEA

. for managing and regulating sub-seabed disposal. Recent OECD work on controlling

sea dumping operatlons would also be useful,

(a) ' See, for example, Statement by thé President on Nuclear Dol.lcy of Oct. 27, 1976;
the Ford Foundation report, Nuclear Power: Issues and Choices of April, 197T;
and President Carter's recent statements on energy policy and nuclear energy.

" This apparently includes & new emphasis on the once defunct RSSF; see ’
L. J. Carter, "Radicactive Wastes: Some Urgent Unfinished Business," 195
Science 666 (18 Feb. 1977).

(b) Denver meeting of July, 1976, last two pages of his paper.
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(c) If a future U.S. breeder option is left open and U.S. reprocessing is
deferred, the RSSF could be used to provide more time for work on finel
disposal options or to backup a land-based plan rejected on political or
social grounds. This could end up killing the seabed program, because
of & focus on one land-based option, or bringing the seabed progrem up to

- the same time scale as land-based programs, based on a delay in the ambitious
goal to have a complete repository by 1985. Ultimately, the seabed option
‘could also become a backup for a land-based program or an additional U,S, or
international: program.

37. Royal Commission on Env:.ronmental Pollution. 1976. Report on Niclear Power
and the. Dw:[ronment Iondon: British Government, at 150, 152, and 203.

38. Proposals for Research on the Aspects of Nuclear Power, the- Natural Ennronmenta.l
Research Council. Jan. 1977. British Government R
39. Although 1t seems very unlikely, unilateral use of an on the seabed disposal
plan for high-level radioactive waste by the British cannot be ruled out. . The v
British Dumping at Sea Act of 19T7h does not explicitly ban this, but it is clearly -
~ illegal under the Iondon Convention of 1972 - to which Britain is a Party. -Control
" over radioactive waste management, including disposal at sea, will apparently be
‘ ; shifted to the U.K.'s Department of. the Environment under the upcomlng Whlte
i : Paper on nuclear policy. .

Nevertheless, all three hlgh-level waste disposal optn.ons - under 1and, under
- . . the seabed, and on the seabed ~ will apparently be assessed for possible future
| : use. This seems unwise in light of noted trends, including the statement by
the Royal Commission on Environmental Pollution, note 38, that it appears doubtful
| . whether direct ocean disposal of vitrified high-level wastes will be accepteble.



