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Study on High-Level Radioactive Waste Management

in Major Countries and International Orgahizations *

Seiji Kikuchi**, Shozo Sawada **

Noriko Kugimura™*,Kayoko Nemoto™™

~ Abstract
Research was conducted to investigate and review various key aspects of the
high-level radiocactive waste (HLW) management {treatment, storage and disposal)
activities in major countries and international organizations with the purpose that
the results can be fully utilized the Japanese research and development (R&D)
program for HLW management conducted by Power Reactor and Nuclear Fuel Developement
Corporation.

The major countries investigated are the United States, the Federal Republic
of Germany, France and the United Kingdom, all of which have advanced nuclear power
development programs and are facing the problems concerning safe management of
large amount of radioactive waste generated from their nuclear programs. The policy
including the fuel cycle backend policy, target, organization, regulationms,
facilities, demand and.supply, R&D and public accepiance on HLW management in these
countries are discussed, | | _ '

The major international organizations investigated include the International
Atomic Energy Agency, the Organization for Economic Cooperation and
Development/Nuclear Energy Agency and the European Communities, and their relevant
activities including information collection and dissemination, international
cooperation on joint R&D projects and the development of uniform guidelines are

discussed,

* Work performed by IEA QF JAPAN CO., LTD. under contract with Power Reactor and
Nuclear Fuel Development Corporation.
** TEA OF JAPAN CO., LTD.
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£1.1.1 NWPAOTRESLEREM (201)

GEOLOGIC REPOSITORY

4 Re re

Issue guidelines for recommendation
of potential repository sites

Nominate five sites for detailed
site characterization

Recommend three sites to President
for detailed charaeterization

Presidential recommendation to
Congress of first repository
site
Await notice of state disapp#oval
Await Congressional resolution of
siting approval to override state
veto :

or
Submit new site recommendation to
Congress

NRC action on license application
for first repository

Nomination of five additional sites
for second repository (must include
three sites not previously nominated)

Presidential recommendation of second
repository site

NRC action license application for
second repository

Start waste disposal at first
repository

Key Dates

Unspecified
January 1, 1985

March 1987 (may be
extenaed one year)

60 days

90 days of continuous
session following
receipt of state veto

Within one year of dis-
approval of first site
recommendgdation

Either January 1, 1989,
or three years from ap-
plication (four years
with explanation to
Congress)

Not later than July 1,
1989

March 1990

Either January 1, 1992,
or three years from ap-
plication

January 1998



£I1.1.1 NWPAOERERLZRHEE (20 2)

Notification of states with poten- By April 6, 1983
tially acceptable sites

Respond to state request for written
consul tation and cooperation agreement

Public hearing in viecinity of potential
sites

State may submit to Congress a notice
disapproving recommended repository
site; disapproval can be overridden by
Joeint resclution

Grants and impact aid to aftyected states
and tribes

Report to Congress on location January 7, 1984
of TEF

Identify three or more sites for Not later than
TEF with at least two in different January T, 1984

media and at least one in a medium
other than salt

Complete evaluation of three sites Not later than July

and select TEF site 7, 1986

Begin testing of TEF site By April 7, 1990

Terminate TEF sgsite testing Five years after
initial repository
operation

Prepare and submit draft Mission By June T, 1984

Plan to states, tribes, and in-
terested federal agencies

Submit Mission Plan to Congress By June 7, 198%
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Submit report to Congress on By July 7, 1983
R&D necessary to develop MRS

propossal

Complete detailed study of need By June 1, 1885

for and feasibility of MRS and
submit proposal for construction
of first MRS

OGR R E RA

Select one to three reactor sites By January 7, 1984
for licensed demonstration with
utilities of dry storage

Conduet generic R&D to support
federal activities

Conduct unlicensed demonstration
of dry storage technologies in
support of licensed utility demon-
strations

RIM AGE RAM

Conduct generic R&D to support federal
and private storage initiatives

Provide not more than 1900 MTU of No date speciriced;
storage capacity to reactors unable te be provided upon

to provide sufficient at-reactor request following
capacity NRC certitrication thatc

utility lack alternmatives

DOE submits fee study for federal
interim storage

" NRC determines eligibility for
interim storage

Offer cooperation to non-nuclear Program to be announced
weapon states in Federal Register by

SOURCE: IEAL, December 1984,
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THE DEPARTMENT OF ENERGY

Fodera! Enargy
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flaymond J. 0'Connor

Ragulatory Commiasion

nnuw

Secretary
Donald Paul Hodel

Deputy Secretary
Denny J. Boggs

Under Secretary

Office of
{ Minority Economic Impact
Rossles Q. Douglue

: Office of
o Small and Disadvantaged

Business Ulilization
John W. Shepard

Office of
Hearings and Appeais

George 8. Brexnay

Board of
Contract Appeals
John B. Farmakides

General
Counsel

Theodote J. Qarrlah

Inspector
General

James R. Richards

Asgistant ocrelary.
Management and
Administration

Martha O, Hease

Assistant Secrelary,
Congressional,
intargovernmental &
Public Affairs

Robert C. Odle, Jr.
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Policy, Safety
and Environment

Jan W, Keres

Assistant Secrelary,

Assisiant Secretary,

Assistant ecretary,

Assistant Secretlary,
Defense Programs

Robert L. Morgan

Office of
Energy Research

Alvin W, Trivelplece

Assistant Secrelary
Intornational Affairs &
Enetgy Emergencies

Helmut A. Merklein
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Nuclear Energy Fossil Energy He:awable Energy
$helby T. Brawer William A. Yaughan Pat Colline
{Acting}

{Acting}

Economic Regulatory

Administration

Rayburn Hanzlik

Ensrgy information
Administration

J. Erich Evered

Otfice of
Civilian Hadioactive
Wasle Management

© Bonneville Power

Administration

Western Area Power
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Operations Offices
o Alhuguarque ®Oak Ridge
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sidaho ¢San Francisco
oNevada o Savannah River

(% : DOE FY1985 Budget Highlights, DOE /MA —0062/2, Feb, 1934 )
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MAP OF DOE FIELD FACILITIES AND OPERATIONS
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OCRWM ORGANIZATION

OFFICE OF CIVILIAN RADICACTIVE WASTE MANAGEMENT

DIRECTOR -
Ben' C. Rusche (P)
Executive Assistant

J. McElvey (P)

Office 0f Policy,:

Integration & Outreach

R. Géle (P)

Policy Division

T. Issacs

Program Integration
Division '

R. Purple

Office of Administrative

Management

R. Bauer (P)

Finance Division

J, Yanoski *

Office of Geologic
Repositories

W. J. Purcell (P)
J. W. Bennett (P)

H. Brandt

HManagement Support Division

Repository Coordi-
nation Division

J.K. Bennett

Engineering and
Licensing Division

R. Stein

Geosciences and
Technology Division

R. Stein

Siting Divisian

E. Burtaon

Optreach Division

C.M. Kielich

0ffice of Storage and

Transportation Systems

J. R. Hilley (p)
K. Klein (p)}

K.

—

——

==

'_L_l

Storage Division

Transportation and Haste
Systems Bivision

Klein

Finance Branch

J. Yanoski

Cost Anzlysis
Branch

R. #Hilner

Hanagement
Support Branch

{vacant)

Management Analysis &
Systems Branch

{¥atant)

H1.1.3 EMEHEREDSEROESR

Program Program Engineering Licensing GeDSCieéces Tetbnrologd Consulta- Siting
Management | Planning, Branch |& Qualit franch Branch tion and - - .
Branch |{Analysis 4 Assuranc: Cooperatin ['31:::;°’ Storage Branch _ Specu;l Pr:jects Transgortation Haste Syslems
Support 8r Branch Branch rranc Branch Sranch
©J. Carison D. Shelor R. Philpott C. Conner
R.Blaney J.Tiore M_frei C. Head A.deltacic ; {.Cooley B.Gale J.Parker

C. Conner

l

(Source: TEAL,

— 3 0 —_

December 1984 )
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Office of Civilian Hadibactive Waste

Director
Office of Civillan
Radlioactive Waste
Management

Deputy Diractor

Managﬁment (Source : Statement of M. J. Lawrence/Acting

Derector of O CRWM, before the
subcommittee on EnergyR & D Senate

Energy and Natural Resources

Commi ttee, 1984.3.22)

Director
Institutional
S Relations Staff

Assoclate Director
Management

Geologic Repository
~ Deployment

Assoclate Director

@ Coordinats financial
managemant

® Evaluata fes adanuacy

@ Provido management
support

@ Coordinate OCRWM
mission plan

o Screan and seloct sitos

@ ldentify institutional
rolations Issues

® Coordinate intergovernmental

Associate Director relations
Storage and e Coordinate prass & media
Systems relations

Devslopment

© Domonstiata spent fusl

@ Design/construct/
operata repositoties

@ Manage RD&D for
repositories

. {e Conduct tost &

" evaluation activities

storags technologies -
® Provida any needad Fi§

@ Coordinata proposal for/management of MRS
© Manage wasta package and '

transportation systems
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FIELD OFFICE AND CONTRACTOR MANAGEMENT
RESPONSIBILITY FOR MAJOR PROJECTS

CIVILIAN RADIOACTIVE WASTE MANAGEMENT PROGRAM

Director
Ottlce of Clviien
Radioaclive Wasto
Management
Office of Otilce ot
Geologic Reposilory Storage and Systems
Pepioyment : . . Developmeni
{(Headquariers) I . ) (Headquarters)
SutShes | - Manilored Retrlevable
Chic A o8 " 1 ] Ballelle Mumotlal_ : Pacilic Northwaest L Storage -
2go Operallons tnstitute e Laboralory Richland Operalions
Qtitce -
- - " : _ : Qflice
Commercial Spenl ._
Tull Site Multiple Paclilc Northwest Fuel R&D . "
Nevada Operations T Conlractors Laboratory - | 7]  Richland Operalione
Office- :
: : . Otlice -
Basail Site " Teansportation :
Richiand Oparstions |~ - Rockwell - : Sandla National  § Albuquerque Operatlons
International Laboralosles . & :
Otfice . o 7 QOftice
Crystalline Rock N _LEGEND: — . :m‘gum: l:lrirgacl-uanagaqul
Sitas ___| Battallo Memorial . esponsibliily
Chicago Operallona Instiiute ———— —— Major Coniraclor Support
Otice )
Subseabed Disposal
Alhliql!l'qu. I Sandig Nadonal
Opesatlons Oltice Labosatorles

SOURCE: U.S. Department of Energy, DOE/RW-0005 DRAFT, Miasasion
g5 i = Radioa 1Yy yaste MNapnage s

S ' =9t

gram, April 1984,
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£1.1.2 AEHCHY S ERHERMORER SR ANGTHE

WASTE=-ACCEPTANCE SCHEDULE

Annual Cumuiative First Second
Spent-fFuel Spent=Fuel . Repository Rbpositaqy Cumylative Remaining
: Generaticn Generatian Acecaptanca Acceptance Acceptance Backlog
Year {(MTU) A (MTU) (MTU) {(MTU) (MTU) (MTU)

Pre 1998 40,300 40,800

1998 2,800 43,608 4040 | . 400 43,200

1999 2,900 46,500 ' 400 800 45,700

2000 3,000 49,500 400 1,200 "o 48, 3100

2001 3,200 52,700 200 2,100 50,5800

2002 1,200 55,900 1800 3,900 52,000

2002 3,500 59,400 3e00 6,900 82,500

2004 3,400 62,880 3000 9,900 §2.,900

2005 3,990 66,700 icoo 1800 14,700 §2,000

2008 3,700 ' 70,400 3000 184040 19,500 56,900

2007 4,000 74,400 3000 1800 24,300 50,100

2008 3,900 78,300 3000 1800 29,100 49,200

2009 4,000 82.300 3000 1800 33,900 43,400

2019 3,700 . 25,000 3000 iogo 39,800 ) 46,100

2011 4,500 94,500 3000 jogo 45,900 44,500

2012 4,000 94,500 lo000 3000 51,900 42.600

2013 4,500 99,000 : 3ngo - 3000 57,900 41,100

2814 4,500 103,500 3000 30404 83,900 319,600

2015 5,100 108,600 3000 3008 £9,900 38,700

2016 5,300 113,900 3000 30940 75,900 33,000

2017 4,500 118,400 oo 3000 81,900 36,500

2018 5,200 123,600 3000 3000 87,900 35,700

2019 5,300 128,300 3000 3004 93,9040 35,000

2020 5,000 133,900 3000 . 3000 99,900 34,000

2021 3:3) 3600 3000 105,300

2022 3000 3000 111,900

2023 3000 3000 117,900

2024 3000 3000 123,300

2028 100 3g00 127.000

2026 30090 130,060

2027 3000 133,000

2028 3000 136,900

2029 ' 3000 139,000

2030 1000 140,000

A pData from "EIA Projections of Nuclear Power Capacity Through 2020 and Associated Electricity
Generation and Spent Fuel Arisings,” mamorandum from B. Poole (EI-S53) to W. Sprecher (5-10),
U.S. Energy Information Administration, September 19, 1981).

8 The projections of the Ensrgy Information Administration end with the year 202¢. For waste
generated aftar 2020, either the capacity of the first two repositories
could be increased or additicnal repositories could be built,

LSOURCE: 1U.S. Department of Energy, DOE/RW-OOOS DRAFT _ui_a_aj,_q_n

gngm,'April 198u'
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%1.1.3 DOEOEEVEIHETH

Budget Avthority
{in millions )

FY 1985 FY 1986
WASTE ACTIVITIES Estimate Request
Nuclear Waste Technology $ 13.0 $ 11.7
Civilian Radioactive Waste Research and
Development 26.4 23.4
Nuclear Waste Fund 327.7 571.4
Remedial Action 159.9 233.0
Defense Waste and Byproducts Management 730.6 715.0
Subtotal | $ 1,257.6 $ 1,554.5
Savings from Management Initiatives | -3
Use of Prior Year Balances and Other Adjustments 2.3 e
TOTAL, WASTE ACTIVITIES $ 1,209.6 $ 1,554.5
(Source :DOE)
£1.1.4 HHEEEDESOTHEAR
Budget Authority
(in millions )
FY 1984  FY 1985 FY 1986 # change
NUCLEAR WASTE FUND approp.  approp. request from FYB5
First Repository 246,56 244.4 436.8 18.7
Second Repository 16.27 24.7 43.9 7.7
Monitored Retrievable Storage 12.0 8.5 12.9 51.8
Transportation & Systems Integration 3.9 2.4 22.625  842.7
Program Management & Technical Support 39.191 44.369 55.235 24.5
Debt Service 4,7 3.3 -- --
TOTAL $319.621  $327.669 $571.460 T4. 7%

(Source :DOE)



£1.1.5 LBEEHTHONNR

Budget Authority
{in millions )

FY 1985 FY 1986

REMEDIAL ACTION BEstimate Request
Formerly Utilized Sites _ $ 17.9 $ 17.7
Grand Junction Remedial Action 1.5 9
Uranium Mill Tailings Sites 62.0 110.0
Surplus Facilities 29.5 39.0
West Valley Demonstration Project 47.9 64.0
Program Direction 1.1 1.4

TOTAL, REMEDIAL ACTION ) $ 159.9 $ 233.0

(Source :DOE)

#£1.1.6 HEREHMEHTFHONNR

Budget Authority
(in millions )

FY 1985 FY 1936

DEFENSE WASTE AND BYPRODUCTS MANAGEMENT Estimate Request
Interim Waste Operations $ 297.5 $ 346.9
Long-Term Waste Management Technology 320.8 301.6
Terminal Storage 76.8 25.1
Capital Equipment 33.4 39.0
Program Direction 1.8 2.4

TOTAL, DEFENSE WASTE AND BYPRODUCTS MANAGEMENT $ 730.6_ $ T15.0

(Source :DOE)
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a, A PLAN VIEW OF THE PROPOSED REPOSITORY
b, A SCHEMATIC CROSS SECTION OF THE PROPOSED REPOSITORY
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. CLASSIFICATION OF RADIOACTIVE WASTE IN FRANCE

£1.3.1 75 vRcHI3BERREERYOSEENE

radioelements (under 30 yrs)
Initial activity of long-lived
radioelements (100s of 1000s
of yrs)

Radiation emitted (time period)

Principal radioelements
(half-life)

(negligible after 300 yrs)
nil or very low

(below regulatory limit)

essentially beta-garnma

S$1-90 (30 yrs)
Cs-137 (30 yrs)
Fe-55 (25 yrs)

(negligible after 300 yrs)

low or intermediate
essentially aIphé_

Np-237 (2x10 to the
sixth yrs)

Pu-239 (2.4x10 to the
fourth yrs) . '

Am-241 (4x10 to the
second yrs)

Am-243 (8x10 to the
third yrs)

Short-half-life wastes Long-haif-life wastes
CategoryB CategoryC
GategoryA (ALPiiA) (VITRIFIED HLW)
Initial activity of short-lived low or intermediate low or intermediate very high

(negligible after several 100 yrs)

low or intermediate

essentially beta-gamma for
several 100 yrs, then
essentially alpha

Co-60
Sr-90
Np-237
Pu-239

.Am-241

Am-243

Source: ANDRA (Agence Natrional pour la Gestion des Dechets Radioactifs (France’s national nuclear waste management agency).
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oo Container  Induction Off gas
suppiying  current treatment
l room generator cell Lock room
room
-
2O0000000000000 M
=+ DOOCO00000000000 \ [ ———i— J
Q0000000C0000000 i
g 000000000 000000 i .74
-.--r- - Co0000000000D000 B ®
T T T
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£0000000000 i Vitrification cell = ressing g
- ©0000000000 o : ] room
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0QODCO 000000 ‘ = Z
S8e0 o= Health
§3c8ose0000000c ntrol
00 control N
000000 EO00O00000 ontrol room
00G00000C006060 C [ﬂ area Offices
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Glass Intervention
storage cell

(HHPh : Vitrification progresses in France, Atom333, Jan. 19535 1
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(HPr : Vitrification progresses in France, Atom339, Jan.1985 )
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(475 : Final Disposal of HLW in France, A. Barthoux (CEA), Nuclear Europe 1985.2)

(1) Phase I : ¢EEHEEIZOER (National Inventory) & FHEE

COWMELL 98 IEKRERET LA, LBOME BBLE. EEEE. FEE. 588
AAUHNOMBAUTROBRUAFOBEY A FELTHER S hih, RECHEOMS
¥HHEYTH S,

Shoo3oEh o B HELED S~ BEMY 4 FBAPREESHhEL, ChoY
4 PIROBEYTH B,
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#1.3.4 75 vACBTREVRELGCHET 2MAERRTH
By 100575 (1983%75Y)

£ K
EH H

1983

1984

1985

1986

1987

1988

1989

1990

1991

1892

1593

1994

1995

1996

1997

1598

1999

& it

f& - o L ~IUBETEY
ALTEE T (h739-A, B)

105

115

115

115

115

105

105

5]

35

80

75

15

65

65

65

35

5

1,485

H L WL Ee
(45719-C)

43

47

50

35

50

50

45

45

40

40

35

30

30

20

20

20

15

640

BEmS

— P AR
ERNAE)
L2 TPES
T2x07
= F 4P,
s

— R

80

120

150

150

160

170

175

185

185

185

170

170

150

140

120

120

95

2,535

&

238

282

315

320

325

325

325

315

310

310

230

275

245

230

205

195

165

4,660

(4B : Programme General de Gestion des Dechets Radioactifs, CEA. 198 3. 8)
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Bir: 100575y (1983875 V)
5 5 4 FF| 1984|1985 | 1986 | 19987 | 19988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 ) 1996 { 1997 | 1998 | 1999 | & &t
HiFOHEMR 35t 35| 30 30 30| 20| 20| 20| 20| 20 20) 20 300
f. 1 BREYNS 155 175 210 200 180| 180 180 180 | 180 180 | 180 | 180 | 180 | 180 180 180 | 2,900
- 88
Y4 pEFE.USV | 130 2201 1807 170 170 100| 100( 100f 30 1,200
LoRZE - Hin
A5 A LR D RFRR 10| 10| 30| 3| 20| 60| 601 TO( 70| T0f 70| 70| 110| 110| 110 900
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#£1.4.1 73 2BE{LkoERE GEE)

HEY%
R vig
Ref. No.189 Ref. No.209
HLW Oxides 20 25
Li20 4 - 4
Na20 8 8
B203 22 12
$i02 : 41 51

(Br: IEAL, 1984, 12)

#1.4.2 #5ARLERORRE GRE)
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FERE (KW | (3F)

2.9 0

1.2 5

0.15 100

0.008 1000

(#iFr: TEAL, 1984, 12)
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Cutaway View of Phase 1
“of Windscale Vitrification Plant

1 Product store exit
2 Flask transfer area
3 Inactive material feed area
4 Waste flask handiing area
5 Product flask handling arez
6 Breakdown cell
7 Vitrification cell-
8 Pouring and welding cell
9 Control cell

10 Hoist park cell

11 Module change area

12 Decontamination cell

13 Container entry route

14 Operating area

15 HALW cell

16 Flask exit

17 Control centre

18 Ventilation stack

(17 : High-Level Waste Mgnagement in the UK, W. L. Wilkinson (BNPL),Nuclear Burope 1985.2 )
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A LA . :
HRFERE | REEEY | HLWY 5 A&
BREIDHE (HLLW)
tU m m
Magnox Bk} 40,000 2,000 750
A GRERE 2,000 300 150
L WR#H 4,000 1,000 400
£ ol o
& 1 46,000 3,300 1,300
(Mir: IEAL, 1984. 12)




#£1.4.4 HEEERERR)»OOREVOREE
(=27 » o ABEEMESS Y2 THORP)

WASTES FROM REPROCESSING -~ MAGNOX

(CURRENT AND FUTURE) AND THORP

9:::3 total waste pmducﬁm in

-158~—

Raw waste stream Approximate specific activity Approximate specific activity st Yolume of Anticip:
of stocliz at 1.1584, time of 3wuto n.g‘:in; stocks at period,
TBgfm® (Ci/m*) _ TBq/m® (Cifm"): 1.1.84,m _
1984 1985 1990- 1995
alpha beta/gamma alpha beta/gamma .,._._.!_9.99. _ 199s L_zooo' o
MAGNOX'® 13- 12
High level-liquid 266 (7200 21,500 (580,000) 62.9 (1,700) 122000 (3,300.000) 1,110 70 300 300 95
Cladding 1027 141 (3,800 19 (50 $55 (15.000) 8,000- 425 1980 1980 1990
Sludges, resins and flocs 0.52 (14) 6.7 (180 4.4 (120) 555 (1.500) 8,285 85 3115 3115 3120
Mise mainly 8y 0.15 (4) 34.4 (930) very low not estimated 5,390 75 265 265 210
peM*? 044 (12) 18.1 (490) 0.37 A0 12.6 (340) 5,485 400 4250 4,250 4,250
“THORP'® 15, 16 _
High level-tiquid 0 (0) 0 340 (9,200) 70,300 (1,900,000} 0 0 0 650 650
Cladding 0 0(0) 148 (40) 814 (22.000) 0 o o LI 1,700
Graphite/stainless stecl [1X(1)] 0 (0} very low 182 (4,900} [i] 0 0 550 550
Sludges, resins and o (o) 0 {0) 0.037 (1) 259 (7,000) 0 o 0 2925 2925
concentrales .
Mise, mainly £ 0(0) 0 (D) very low 178 (4,800) 0 ] 0 25 25
PCM 0 (0)- 0{0) 0.52 (14) 13.7 (370) 0 0 0 200 200
0. Approximately 5% of the current and anticipated Magnox stocks originate
from the reprocessing of overseas fuel.
11, Magnox reprocessing will probably be required until the early years of the
first decade of the next century.
§2. Stocks of solid low-level wastes which are currently disposed of by shallow
land burial at Drigg are effectively zero.
13. PCM (MAGNOX) Estimate at 1.1.84 includes some 500 m? sent to AERE
"~ Harwell in 1983 for inclusion in the cancelled sea dump.
14. Arisings of LLW (solid) from THORP will be in the range 100,000-200,000
m3 but will be disposed of as they arise by shallow land burial.
(5. Approximately 75% of the above estimated volumes of THORP will arise
PP Y
from the reprocessing of overseas fuel, except in the case of graphite/ stainless
steel which is all from UK AGR or prototype fuel.
16. Activity data for THORP is for waste at reprocessing after 5 years cooling
_ prior to reprocessing.
(Source: TEAL. 1984. 12)
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F1.4.0 EEIHT SEHTREEYEHICHROVFBERH
Bir: 10058 F (19 8 454

LR 1982831983784 1984.785*
HRY :
REBREAL (BNFL) 11.1 11.0 15.4
BiEE (DOE) 7.8 7.7 9.7
REEF A ( UKAEA) 2.0 2.1 3.2
B kEAMEE (MAFF) 2.5 2.9 2.9
hREHNT (CEGB) 1.1 1.1 1.2
ARSI EEDEE — 0.6 1.0
At (NIREX)
Ev@EET (NRPB) 0.5 0.6 0.8
& gt 25.0 26.0 34.2
(x B8 ' (HAF: IEAL, 1984. 12)
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HIGHE-LEVEL RADIOACTIVE WASTE
ATLANTIC RESEARCH AREAS
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KTF Kings Trough Flank
GMW Great Meteor West
GME Great Meteor East
MADCAP Madawa,

Cape Verde Abyssal Plain
CV Capa. Verde Abyssal Plain

(Source: IEAL. 1984,

B1.4.3

NBR North Bermuda Rise

SBR South Bermuda Rise

SSAP South Sohm Abyssai Plain
NNAP Narth Nares Abyssal Plain
SNAP South Nares Abyssal Plain
SHAP South Hsttdras Abyssal Plain
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Overview
Deep Geological _
i Formations Hydro-
Component Option Shallow Ground Rock Cavities Mined Repository Fracturing
Generic and Basic Guidance SR No. 54 (1981)
Regulatory Regulation s L
Activilies,
Safety Assess- General Safely Assessment SR No. 56 (1981)
MEN{S*** ) Criteria**# SR (1983)
for  Guide to Disposal
speu_:iﬁc in... SR No. 53 (1981) SR (1983) b
opilions Safety Analyses SR (1983) ) “ SR (1983)
Regulatory Pro- ** . b SR No. 51 (1980) TR (1982)
cedures : : _
Site Selection and Investigation*** TR 216 (1982) ) " TR Ne, 177 (1977) .
‘ ) TR No. 215 (1982}
Design and Constructjon*** SR (1983) ) SR (1983)) ¥
Operation, Shat-Down, Surveillance*** . ) ) ¥,
Waste Acceplance Criteria * * *

*Report(s) under consideration for 1983-88.

**No specific report is planned as subject may be covered in sufficient detail in other reports
*02 4 sufety stundard document (Sufety Series Category 1) is planned afier 1984,
+  These reports will cover aspecets of Site Investigation and Selection, Design, Construction, Operation und Safety Analyses.
Legend ' ' ST ’ N

SR Safety Series Report .

TR Technical Report :

?‘% I:]?) Safery Series or Technical Report Series already published or submmed for publication:

iﬁ g ; Safety Series or Technical Report Series under preparation during 1981-82 with expected date of publication.

The possibility of combining reporis in various subjects of contiguous areas has been and will continue to be considered for the topics men-
tioned, both horizonislly {options) and vertically (components), taking into account the desirabilify of reducing the number of separate
publications on related subjects and the timing for completion of particular subject reporsts. Symposia on broad subjects will be held and
Technical Reports on specific topics prepared as required to collect background information.

(Source: I AEA)



E0.1.2 BEtEEEYLS T2 1 AEAHEY (20 1)

Underground Disposal of Radicactive Waste

Documents published to date

L
Z
3.
4,
5.
6.

“Site Selection Factors for Repositories of Solid High-Level and Alpha-Bearing
Wastes in Geological Formations,” Technical Reports Series No. 177 (1977).
“Underground Disposal of Radioactive Waste,” Proceedings of IAEA/NEA
Symposium at Otaniemi, Fintand, July 1979, Vol I and II, STI/PUB/528 (1980).
*“Regulatory Aspects of Underground Disposal of Ridicactive Waste,” IAEA-
TECDOC-230 (1980),

Development of Regulatory Procedures for the Disposal of Solid Radicactive
Wastes in Deep, Continental Formations,”” Safety Series Report No. 51 {1980).
“Shallow Ground Disposal of Radioactive Wastes. A Guidebook,” Safety Series
Report No. 53 (1981).

“Underground Disposal of Radivactive Wastes-Basw Guidance,” Safety Series
Report No. 54 (1981).

“Safety Assessment Methods for the Underground Disposal of Radicactive
Wastes,” Safety Series Report No. 56 (1981).

“Site Investigation for Repositories for Solid Radioactive Wast&nn Deep, Con-
tinental Geologic Formations,” Technical Reports Series No. 215 (1982).

9. “Site Investigation for Repositories for Solid Radioactive Wastes in Shallow
- » Ground,” Technical Reports Series No. 216 (1982).

10

“Management of Wastes from Uranium Mining and Milling,” Proceedings of

Symposium in Aibuquerque, USA, 1982

Documends under Preparation for Publication in 1983/34-

11
12
13.
14.
15
16.

17.
18

19.
20.
21,

“Disposal of Low- and Intermediate-Level Radioactive Solid Wastes in Rock
Cavities— A Guidebook,” Safety Serjes Report No.

“Concepts and Examples of Safety Analyses for Radioactive Waste Repositories
in Continental Geological Formations'” Safety Series Report No.

“Design, Construction, Operation, Shutdown and Surveillance of Repasitories for
Solid Radjoactive Wastes in Shatlow Ground,” Safety Series Report No.

*The Disposal of Radioactive Wastes by Hydraulic Fracturing,” Technical Re-
ports Series No.

Safety Analysis Methodologies for Radioactive Wastes Repositories in Shallow
Ground,” Technical Reports Series No.

Site [nvestigations, Design, Construction, Operation, Shutdown and Surveillance
of Repositories for Low- and Intermediate-Level Radioactive Wastes in Rock
Cavities,” Safety Series Report No.

“Criteria for Underground Disposal of Radioactive Wastes,’ Safety Series Report
No.

“* Analyses of Performance of Components and Elements of the Waste Isolation
System in Underground Disposal,” Technical Reports Series No.

“Studies Relating to Near Field Effects in Deep Geologxca.l Disposal Systems,”
Technical Reports Series/TEC-DCQC.

“QOperational Experience in Shallow Ground Disposal of Radicactive Wastes,”
[AEA TEC-DOC.

“Effects of Hear from High Level Radioactive Waste on Deep Geolngxcai Reposi-
tory Components,” [AEA-TECDOC.

(Source: T AEA)
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Documents being planned

22
T2

24
25,

*

26,
27
28

30

“In-situ-Experiments for Deep Geological Disposal,” IAEA TEC-DOC.

*Siting, Design and Construction of Deep Geological Repositories,” Safety Series
Report

*“Site Investigation Techniques for Underground Disposal of Solid Radioactive
Wastes,” JAEA TEC-DOC.

“Waste Acceptance Criteria for Disposal in Shallow Ground and Rock Cavities,”
Safety Series Report.

‘“Waste Acceptance Criteria for Disposaf in Deep Continentat Geological Forma-
tions,” Safety Series Report.

“Operation, Shutdown and Closing of Deep-Geological Repasitories,” Safety
Series Report.

“Code of Practice and Guide to the Code for Drsposal of Radioactive Wastes in
Shallow Ground; in Rock Cavities; and in Deep Geological Formations,” Safety
Series Report.

. “Guidance for Regulation of Repositories for Low- and Intertnediate-Level

Waste,"” Safety Series Report.
“Guidance for Regulation of Underground Repositories for Disposal of High-Level

" Radioactive Wastes,” Safety Series Report.

N _-'_31'.,.

32
31
34,

35,
36.

37
- 38.
39,

*Borehole Plugging and Shaft Sealing in Relation to Underground Disposal of
Long-Lived Wastes,” IAEA TEC-DOC.

*Cade of Practice on the Management of Wastes from the Mining and Milling of
Uranium and Thozium Ores and Guide to the Code,” Safety Series Report.

“Site Investigation Techniques and Related Safety Assessment Methods for
Underground Disposal of Radioactive Wastes,” Proceedings of Seminar 1984,
*“Siting, Design and Construction of Underground Repositories,” (Proceedings

of Symposium 1986).

*“Isotope Dating of Ground Water” (Results of a Coordinated: Research Program).
*“Near Field Effects of High-Level Waste Disposal in Deep Geological Formations”
(Results of a Coordinated Researclf Pfogram).

“Migration and Dispersion of Radionuclides from Waste Packages Disposed. in
Shallow Ground Repaositories” (Results of a Coordinated Research Program).
**Corrosion of Materials Used for Waste Containment and Performance of Barrier
Materials” (Results of a Coordinated Research Program).

*“International Guidelines and Technical Criteria for Underground Disposal of
High Levei Waste," Safety Sesdes Report.

(Source: ] AEA)
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£0.1.3  BHEEYSECET 5198 50 AEATE

Mip-vears *
Suh-proaran P GS
Spert fusl 2.5 1.5
management;
Randling, treatmert, u4.5 2.5
onditioning and
starage of radio-
active wastes
Decortamiration 1.0 1.0
and deconmissioning .
of muclear installa-
tions

Undsrgromd disposal 2.00 1.0
of radicactive wastes

Sea dmping and
releass of radio-
active efflents

3.0 25

Intermatioml
Laboratary of Mirime
Radicactivity

10.0 13.0

Total 3 25

%P ¢ Professional Staff

229,000

114,000

109,000

198,000

313,000

1,005,000

GS : General Staff

198 Cost Estimates ($)

6,000

122,000

32,000

59,000

12,000

261,000

(Source: IEAL, 1385. 2)

-175-

16,000

31,000

84,000

33,000

217,000

173,000

32,000

107,000

94,000

143,000

212,000

320,000

746,000

189,000

3%,000

533,000

1,181,000

1,501,000

Nuclear Fusl
Cycle

Nuclear Fuel
Gyele

Nuclear Reel
Cycle

Moraco Labo-



2. OECD/NEA

NEADRME1 95 T4 1 2 AR 8% (OEEC; OECDOWMHAT
196 1%FOECDRHM) WERTInLBRMEFHIEE (ENEA) Thh. 20
 BHAIRHMDAOEE LD CNEARZSMLE 1 9T 24 ACHEONEAKH
Wixnk, NEAOMBERGHE 23 »ET. kMo 19 »EHofitBA. A—-A 35
Y7, AFFRURENEGENS, NEAW. EREZIEE (1AEA) &BHEEE
ML TH . £, RNERK]EES (CEC) BNEAOEHZBML TV,

NEADOESHOHWBZROEYD TH 5,

O BEFHHIR. SFNRBCERT 28EER L. 20RBSBERO - HBATRH
WAEHERT B &,

@ EFHIABToZEORNBINL 2 0XROBNEINO . RRERE. BHERE
EWEE, BFTRESSERE LV - MNEEEEc oV, SEMORIER
ETaC L,

® V32T, 20RELERE. BEOTRL OTEEREY A/ vOoBRBIcE
FARERFREERLE LAERY - R 2EBL. BEdS 0L,

® OECDmZEELARL CHE. BEShIHE - BREXBIS L,

® NEAWk, BEHE. Fkd. FBER S oERPNES KCREEIC2VTO
BhE & XBEEMBEEC LTI H)®BA DD,

SOXIBEPELER-T. NEAOEBHE., OECDEFSOEHETIEH - T\

NEAOSMEE (23»E) . CECHIUIAEADOEREZHLVERIhIEERR
& BRAABLTL 0 BB KX oT AEERSHh S,

SHREEBRSOBHE. 20Td3. (2) BREF A7 VEAR (FFC) |

(b) EF¥FRSeeEEES (CSNI) . (c) NEAFDERES (NEACRP) .

(d) HHEREMEERERES (RWMC) . (e) BHGEPEAXRRERS (CRP

PH) . (f) NEABF¥-%ZEE% (NEADC) %$08FiIRNRERSLLIDIAON
THd,

-176-



NE A R ERsh B EEgic s U 2ERR o BE s T RS BEHERLLT
V3, TORBITHIANEAOERIIEEL LTRWMCTERNRMNESh, 20
RIHSEABCEEERSCREI NS, K. RWMCWCRPPHER®ZEEEL
DANOGEHL TS, RWMCREEBFURBOEFIRECREE CHRIN TV S,
RWMCOS TR BRI -EYT 2B V-7 (CGGD) »RULhTHD. Bk
gl 2HEoRFN R 2 OERIB/ORELAHIL TN S,

NEAOEREMEEI BB I 3EHIROLICENTSE 5,

@ HLWoORIEHE.

<l ORG Y A HICET B
- {EE FOBEH. HEh~ ORI EOBT MY ZHMRAZN 7 0t ARTEM
B DR EEFE D 12 3 O ERGRME CB T 2 LB O ERE R 5,
CROLSBERWE T2 Y = 7 + Okl - HE
ERA YT T g b
ERiREEmRREY 254 (ISIRS) 7adx2 b
@ EBENNLZBEHERENSHECRITRERVER LolEORE - MR
PEodeBROEBERZEHTOVTHRTIREY,

1) HLWoO#s

198 3ECEEBRESK L - CTRESh HLWEERET 3 —> 0BRSS,
WS @ 7 OB O T TRY L 2R OREORKEW O T ELEND S
EVSTECHok. ABRIRWMC LORFEFEEEBLTHOMIShEERRELDK
BEEcEERcBEIAL (E1) .

BEARENE A, EBINERC o0 T IEBOREERET 2Rl X 0 B
£ T 5 C &HTRTH 3, HLWORMEHEH~0 EHEHO L S BHE#c>VT
RN EESEE R 25850 LORBETLE, 2L 7. HLWOEHESL

(#E 1) Long-Term Management of High-Level Radioactive Waste. The Meaning
of Demonstration. OECD NEA. 1983

~1717-



20 [EH | Fe LTEHRO 220FEIE~x6hTH S,

@ FMUPTFEWNEBREROZ XD, YRAFAPRRU M >OEMERATERE.
HEERUBETE 22 LATHT 3, COBARCTERERON - BRAIMERL
7 BMBANIZN,

® #ixOBED. HENF -2 G QIEREETF-F) RiARITETIS Y
A5 A OHEEE EHRReE oW TEER O b BT E{T 5.

. HI'5. NEARBEOWRBERESNSELZ DhTEHEF -2 P8RS h. Tho*k
BNBENRERE CH - CODUERRIAEEABLILORBEL - TH S,
1 98 4% BRIy R 3 BRI S EOTEH BB 2 8EE (E2) &
HMEASHEROBIRCET 2HEE (£3) 02 0®RETNRITINIL,
HWHZRWMCECRPPHORAWR vy 2 tE I 0T, HLWHADE
Wk DD R RHEREEDONS TR BN EEEOREEENE LD
OThH5, FEREE TR~ TV A2 ERBEHEIROBY TH S,

@ EAOBB=OVTE. YR OBEIGRBRONERETHD, COHEDY
27 EFHBOBBLEZNIL > TRELOBYELZISHBLOMELTE
Exha,

® BAHEY R/ OHEEE] X107 FEBEF S THB, *ORZEAOHRE
21 0P Fichh o TFHRLEBABACHT 3 I CRP X 28 EMInsSy. /HFiZ
ERHET 500 TH 5, BEShAPEATORROBRIC>OTE 5x107%/
DY R7H 1 CRP OEABEEOHBRESy, FiHH T 5,

® BEMLFICHRITSNTCOBBIIBVTALARABSTONEZ L,

@ BEREYLSHROBIHBFEOBRB LD TRIROL S EREIhTV 3,
a, BEWHBOFMICE L TEETURIBY . BRTIEPAEELEEZFRDMCLTH

Wt &THS,

GE2) LongQTerm Radiation Protection Objectives for Radicactive
Waste Disposal. OECD NEA. 1984.

(3£ 3) Geological Disposal of Radioactive Waste : An Overview of the Current
Status of Understanding and Development . OECD NEA. 1984.

—-178~-



b. ICRPOEAFOEBEK T3 linear dose response DBIHRT. KyH
PHBIIIDD B TARTOBREEBR TS &, HL. ROXIBHSE
LR UESEORITICIERBEROAZH ALY,
BrrofABRECE T EFRREFHOWRTEZERT BEER. £
OYHE TR X ZHEBEFHT 2 - &, BACIB Y OBWREIET SHEE
. COWRTOBIRZOFHELZITARZ PO EBRESGELARD IR
HARED B,

- RABOEBRE, O LV EPHoSREEARE TS 23, BRBER
QBB EFREEN CBOFEEHOTOERML BSOS RS ~
& Th3, cOBESOBHoWRCIERIREOBITC XS &,

c. BEC X 2EFOFIEC HES. BENERRCETTRORR EoBEE
I FRBEROESERMILIRETHELVIR>VTEEAEND S,
ULinLEA D, BRoBRIEHT 2RECHMAD LB S h 2 BHTBEICE
vmfﬁ%mﬁ%wﬁm%@ﬂ<amﬁﬂ%&ﬁﬂuumméﬁmﬁénfw
BW. bL. COXIBT Tu—FAHL SRR O, B EEIIB0EH
ORFTPED 6N D,

d. B 025 bRVEEY T U A BBENTERBECEALEEET 2HAK
. FEERFOLDO. BE. BARERRUCERBEORBIIME, CBR
TRETHS,

35 —DOWERINEALCECLoRXFEHRTRIhbOT. AREETIROE
Hiz oW T ORE. BABRIBREITH S, |

O BERMORE
i x OMRHEROTERH
Wit RERIOTR
e EoHK
WELA2 A FORM
FSEB 0L ARRIROEY TH 3,

® ® @& @

-179-



@

® ®

PO HLWRS BRI RRTETH S - 3B ohTh 20 ABBRzRS
R OB S T IR, BENRNE) > 0 XH TR W oBNO KR
- FRZETOHENLECH S5,
WMHRHEERLEELZC ST REOBMERMN T LTH S,
FRERAMORES NBTOER AR L CIAEY O D 2 0heE
b ROEERELIECO b A UORBIRCENN ST o NERO X 5 55
BCHRCRINERISETH S,

B4 PR FOSBRURENOBEEEBT A &,

BR22BFA oy 2 ERFEEI SN T, BEEROEHRE & BImELED
%%u%btﬁﬁ%&mbmﬂ@ﬁé#momfua<ﬁﬁénrméo

HEL. Wi, XV FRUEF 2 — 2 yORARICL 2L 5 REWLERE LERH
RHBI T3,

BEDY A + TORBMAS v A 5 4 ORILITFERY O REIN & BB EOBIT
ORCZARFOBFHO TR F VBV FEORER BTN,
RePARcL O BERN I TV BV ThIC 20T HASFA F LT
BAHHLE bR & 5 7N R S S o T

H L WEHbé @R aEsuiEc. 470D 0EWEYE - (LEHSHA
BEET S, LHALERG, BV A5 LA2tkoho—3E LTRATAER SR
AN

BERF 5. N7 OeFVRUVBREERIIAN, 2V Ea—~pa-FitlDe
RIS Y A 2 FHBEATRET S 5,

BHEOMZ 2 A +ORBTCUHE2IA M E—BHCRBaR 10 1~ 3%0RHEEK
3, RN, ¥4 F ORERBUBKRATFORIT. BN, RUEERE
v,

- ~180-—



2) EBRAE 0 Y =2 b

EENRER&ED YUY =2 LU TNEARZORTOXIELEHORWBSITS
2. 2ORSWEBOECDHOZHITO AR CEAL, NEAOER #EHEIcL3
HEMERY v ¥ = 7 P& BEM 2T 28B4, Y uY s FORBESIEN
BHTBCLITES, IH3LnTnY ey OB TRENK Siripa 70V =27 b 1S
IRS7uY = FRUHLWOBELARRE S 0V =7 MZOWTUTZERS,

(1) Stripa 7u¥ =¥ b

29 55y OUIINCH B Stripa BEBILIARIA Lo H L WAL IS SIS
TuYey P REER YV =—F VD2 2 ERERCLD 19T THEZBKEhE, O
BoroY=s bRy -5y - RERE7n2 54 (SAC) EHsh. BRYOHET)
RREEOSIBNRINCET 5 3 ooRBHIEER TR, ShoORBREIMOR S
TEESNh. HLWELKLEIURBRE & K& S ORFERHK (ERe-s»hoRD)

S RAE S, |

SAC7uv s FidboELdbERSh. 198 04ESAENEADTTHART
2H (RYx—F v, RKE BE, 753 VA AFF RA4A 74 V53V F) ZLBHE
B Stripa 7uv =2 FRERBLE, cOo7uvxs RESNEOREE, R 2ER
BN ERLOTCAY = —F YOSKB (AY =—F vERE - BEVSESE) A0
KBS (BHRAE) wi-THEILTVS, A7av=2 PR 2BREAINTED.
Phase 1 DEBRIZ 1 9 8 AFERETOPETROBHIET 20 TH S,

O HEFLOKRCHEFHAE - HFEVRF A

@ BRETCOMTRICEEYT sMEILSE

® MR TOREL ORFOBITR

@ FEROMERNT COBRLHHOERE L2328

19 8 24821t Phase T OERR - I BIT 2 ABAMRIE L A, Phase TX1 88 3
F1AMOBEEN. RT1 08 6EOFPRTHS, Eh. Phase 11kt Phase] O

-181-



7 » BothiEE D - 72, Phase I COFBHHBIROBEY TH 3,

@ BAROEEOBHROER EBEHFED 7DD cross hole HilFOEAR
® L%tk IREBTRE

® HTROWHRFEZhESBHEBREOBTORE

@ HENLLBIHOEHRER

20 ISIRS

A7V %2 FEBHRSROREZRET 52 V2 — s LE Nl F — 2 BRY 2
FAQHREENELEDOTHY. BN 11 »H CRE. 73 YA BFA Y. BE
AP x—F v, KE. R4 A AFF 74 V5VFL A5V 1597) OREED
5%3 1S I RSEHFBELOUEOTTERIN T 3, BHHBEONFET 51§
MR ST R~ OBHEREONBEFES SBCERERZ O TH S,

A72Y=2 il 98 1fFcihahed. B0 2EMEXEOY ¥ v VY »
' FHGYFONyFN - ) —A9 = A MHEH (BNL) & LTERShAE, 1981
AECEBRRERAD YL —F V7 Y 27 Y AFAPHRING L. FEOR
ERAITERS N, 198 2ETIBMEOREFIOFEY AT -HOF —F BENATHE
&35k, |

1983475 ¥AD Saclay CHBNEAF - NV I F—s <—28HEY 7
Y27 EEF— 2 DPAIN, £, [ SIRSOEREEQOBIHLEOBE
KU TF -y TRBEHOFERERLEF — 7 0B E TR 3 C ERES . N
EAOCGGDW®. Tc. U\ Np. Pus Ame Ras Cs. I BRUSrOELES — & ORBERIER
REHTHLELTARECSELY,

Bz, F— ¢ TRFHOMHERHBBEOBITOEF VEORLDOY —RF —AH
%?5mmfmm(%§§)oF*&mﬁme&:&bﬁién\ﬂﬁﬁ@%ﬁ@éﬁ
MR RERE LOSBEROBERI OAREIRD DL,

SROFEHHFHIROLITE LD ONG,

@ BHEOREF—# ~N—-2ABE5HOMNT 2,

-182-



W& — 2 Bl 2HELFET -7 2HET 5.

near fieldDEF MLIZ BN TEER/NS X — & OWE - FREZEOVE 2 —
near fieldDPEEFFI® /2% O ERRFEHAPETE 0 ER

near fieldDFENGiD 7z OREMHEICET 357 —% v OFL

YRR U ER T RTOBROFBERLT 5L O RF -y NV 2 EFERT B,

@ @ ® ® @

8 mEEAS

:@ﬁﬁuﬁwéﬁaeomiﬁﬁaﬁﬁﬁﬂﬁfuv;ybmHLW@ﬁﬁEﬁﬁ@
BRSOV =2 b B, COTTY =2 FENEADRWMC O FEMEET S 3 BRE
Y—% VIS N—7 (SWG) Lo TERIhTVE, BNEECEIEEN 74 BHF
49, 7% VA HE, #5v¥, 24 A, HE, KERFCECTHY. BI~NLF—
A S VINRETF—N=LLTEML TS,

SWCOHNRZRLREUEREEA. HLWOBEERS OXR TR EIHET S
5157, FERACET 2HEERBEEERRT 2L TH B, AINV—TEKSTL I
8 AR RBZIN-BEFORBIIROL O CEHTS 5,

@ BG¥4 e LToBEGRETELTFE

F4 b ELTR. BEARENOTFTRIRE C & BEERDIBRHEGERAIC
RUEHRAY 7 ELTHL o ERERBERENS, KFHEOD 5 » IRFABERED
15 R CTEET - LR, LATHED 3 2 EILATRED 2 » iRk HFHTH
EILHET 3,
@ IR

BEMAED R, v =2 P HHE TS, HECEEERDDCERSES TH
HETHEEARL! & HOMUDEEE FYLTREDY. ZICHERPF» =R
yEERT S [FYARHR) 0=FRED LA THEEONY -V VE
BitLE EI1.2.18K .

COBR. HEETFHRTO. %+v=25 OBEN AN, BFVRITICL S
EHTF O0nE TG I EAhh ok, —~FEFRIEOVTR. BHETHANED

—183—



B, CARBNY L=~V a VT LI~4 ELEBE. FUAKRERE 12 ~40& 3
BTCHB bl

@ ZeWOTHE
AINYTELTDF v =RF . 72 V0L BHBEBCEhBEO&EE
ﬁmﬁéw\Rﬁox5uﬁﬁvua5#Emﬁﬁéﬁm?5#£méﬁﬁmﬁm
RB3d0D. thick-T200~3 0 0 EHIRFEMREOBRBAKERLR
AAHTHS (Fr v eBRBE>HWTERRTD)

UL G, E0Y 7 2953 0 RBEORRIE TS 5, REVORET 58
Wk AERBEA~OHE. Fv =25 h00RNELHEEECOBRFEERE OHE
BEEZRM L. 2hd o ABRE~OHREELEE L LA, BREEVIE IR
BNy 7 THY. COBEMOEOFN, Fr =25, BREVORRIELD.
FEMCREBERER O LWL,

—F. PEOX S REANNEORS. K - HE EONEORNEE L L TR

LT3,

@ HLWOBEELAAHEC L ZUANLR. HOBEL 5> 2EEEIITE - BH
BHEOBAANUBERAR TS 5, OLDOEBNERES L TRO=Z20HE
e B,

» THBHBROBIECEEYT 20 v F Y4y 2&ITL. CoOBER - SFEHZHL

3,

- @ (T LOERSFIEERT 5,
- BRESHOBREAZHV S,

@ BAIRRE - EEHEL. EBNT =LY VIS YR FLAOBINBETH D,

® BHEELSCHY T, RIEEEYORE. R, AR E0ET. RECHES
FPa—-FERETUENS 3,

-184~



Alternative techniques for sub-seabed disposal
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From Atkins Planning Report : Concepts for the Disposal of High -Level Radioactive Waste :
Task 7. The Deep ‘Qcean Bed ’

May 1981
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