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A Consideration of Retrievability in Geologic Disposal of Radioactive Wastes
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Abstract

Geologic disposal cannot be implemented based only on the consensus of
the engaged technical community, and needs the wide social agreement and
confidence for it. This is now a common understanding in many countries.

Under this kind of recognition, the concept of retrievability in geologic
disposal of radioactive wastes has been rapidly interested in recent years
and has being discussed in several European countries. For example, EC
has cooperated the concerted action on the retrievability of long-lived
radioactive waste with the joining of nine countries, and the expert group on
disposal concepts for radioactive waste (EKRA) set up by the Swiss
government has presented its findings on the new concept of the long-lived
radioactive waste management considering the retrievability. The
OECD/NEA has also discussed on this issue and published the documents.
There are some countries where the legislation requires the retrievability.

This paper briefly summarizes the important findings and
recommendations on the concept of retrievability, as the results of review of
some interesting documents from European countries, for the purpose of
reflecting to the research and development of geologic disposal in Japan.

* Waste Management and Fuel Cycle Research Center, Tokai Works
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Interim storage at or near surface

Design and construction of the repository and completion of the
first disposal cells

Period of filling one disposal cell with waste packages

Period of keeping the package accessible before backfillig and
sealing the disposal cell

Backfilling and sealing of the disposal cell

Period of keeping the backfilled and sealed disposal cell
accessible before backfilling the depositing tunnel

Backfilling the depositing tunnel

Period of keeping the access tunnel open, after having backfilled
the depositing tunnel

Backfillig of the access tunnel

Period of keeping the access shafts open, after having backfilled
the access tunnel

Backfilling and sealing the shafts

Post-closure phase with institutional control

Post-closure phase without institutional control
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-1 2)

Belgium  Finland  France Germany * Netherlands  Spain Sweden Swirz | Swirz 2 UK
Waste type HL/SF SF ILMHL/SF LLAIL/HISSF HL HL/SF SF LLAL HL/SF 1L
Host rock (reference) clay cr clayicr salt saltfclay clayfer €r marl clayler TBD
Retrievability inherent in disposal concept Yes Yes Yes Mo Yes Yes Yes Yes Yes Yes
Duration of retrievability period TRD OF + TBD MA or + TRD oPr + or + oPr + ]
Retrievability regulaed/obligatory TED Yes Yes No Yes TED TED TRD TRD TBD
Retrievability seen as public concern Yes Yes Yes b Yes Yes Yes Yes Yes Yes
Design adjustiments foreseen TRD TRD TED Moy TRD TRD TED Yes TBD TBD
Operational adjustments possible TBD Yes TED Mo Yes TRD Yes Yes TBD Yes
Retrievability under investigation Yes Yes Yes No Yes Yes Yes Yes Yes Yes
LL  Low level radinactive waste TR To be decided MA Mot applicable
IL  Intermediate level radioactive wasie OPF  Operational period only 1 Mot clear
HL  High level radioactive waste OPF + Beyond operational period cr Crystalline

S5F  Spent nuclear fuel elements

* Entries for Germany according to the current Gorleben repository concept.
In line with new intemational developments retrievability of disposed radioactive waste is presently under review in the Federal Republic of Germany.
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-2 9 13 ( 1) (d = day; wk = week; m = month, y = year)
Country Belgium Finland France Germany Metherlands Spain Sweden Switz 1 Swinz 2 UK
Waste 1ype HL/SF SF IL/HLSF HLSF HL HL/SF 5F LLAL HL/SF 1L
Time-zone:

1. Period of interim storage at or S0y 20-40 y IL: 10y 15-60 y S0-100 y A0y + Al y 0-d0 y 40y + 0-100 y
near surface HL: 30-50 v

2. Design and construction of the 10y 15y 15-20 y 13y 12-17 ¥ 15y 5-10y Gy 15y 20y
repository and completion of
the first disposal cell

3. Pericd of filling one disposal cell 1-5 ¢ < | wk IL: few months Oy several d 24 1wk several ly iy
with waste package(s) few years years

HL: few days

4. Period of keeping the packape XEXX <ld 1-15 ¥ XXXX XXXX < ld < 1d 0100y <1ld O 100
accessible before backfilling and
gealing the disposal cell

5. Backfilling and sealing of the 1y < 1wk few wk XXXX immediately  (incl in 3) (incl in 3) ly (incl in 3} Sm
disposal cell {incl in 3) after waste

emplacement

6. Period of keeping the backfilled and XX XX <lm 115y XXX =25y <ld KXXX XXXX XXXX 0-=100 y
sealed disposal cell accessible, before
backfilling the depositing tunnel

Country Belgium Finland France Germany MNetherlands Spain Sweden Switz | Switz 2 UK
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LT

-2 9 13 2)2) (d = day; wk = week; m = month, y = year)
Country Belgium Finland France Germany Metherlands Spain Sweden Switz | Swilz 2 UK
Waste type HL/SF SF IL/HLSSE HL/SF HL HL/SF 5F LL/TL HL/SF IL
7. Backfilling the depositing tunnel XXNXX ly few wh HMXNX 1-5y some d few m XXX XXX 5y
8. Period of keeping the access unnel  not 20-40 y not 055y XXNX <5y 0y + XXXX 0-15y O-=100y

open, after having backfilled the decided decided
depositing tunnel
8. Backnlling the access minnel 1-5y ly 5y -2y (inclin 7) Iy few ¥ KHXEX ly Sy
10, Period of keeping the access shafts  XXXX KXXX not 45y XXX XXXX XXXX not 0y Q=100 y
open, after having backfilled the decided decided
access tunnel
I 1. Backfilling and sealing of the shafts 1-5 vy ly -5y 15y 1-5y dy few y 2y 2y 1-2y
12. Post-closure phase nol not 0-500 undefined undefined not nat not not not
with institutional control decided decided decided decided decided decided decided
(100-300 y) {x 100 ¥)
13. Post-closure phasa unlimited unlimited unlimited  undefined unlimired unlimited unlimited unlimited  unlimited  unlimited
without institutional control
Country Belgium Finland France Germany Netherlands Spain Sweden  Switz 1 Switz 2 UK
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