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CONCEPTUAL DESIGN OF THE NEAR SURFACE REPOSITORY
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Construction of the near surface
repository for disposal of short
lived low- and intermediate- level
waste is planned in Lithuania.

Reference design of the repository
was prepared in 2007,

According to the conceptual
design the repository would
consist of 50 vziu)is with total
disposal volume of 100 00 ()%

Operation of the repository is
planned until 2030 while the

. Ignalina NPP will be dismantled and
1 — entrance, security check . - .
2 — administration, central control room and laboratory the conqltlonlng of radioactive
3 —interim (buffer) storage of radioactive waste packages aste will be performed.

4 — facility for service systems and equipment
5 — waste disposal area and shelter
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METHODOLOGY

pases of radionuclides to water pathway and expected human
slosure of disposal facility are assessed for support of the site
ended to construct in Lithuania.

en performed following 154 mzinodology
ety assessments of near surface disposal facilities.
ollows:

Assessment context.

Description of the disposal system.
Radionuclide migrationiscenaroideyeiopmenianc NSt iGIIp
Model formulationfandimplementationy

Calculations.

Analysis of the results.

Confidence building.
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ASSESSMENT CONNENR)

raint of 0.2 115 vzr yzzr to public is required for
ations in Lithuania and stands for radiological
ent assessment.

ory within institutional control period
300 years ontrol and 200 years for passive
)d is considered in order to
adionuclides.
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DISPOSAL SYSTEVN: Key components

T Disposal system consists of
Near field ‘ three main components:

Radioactive waste

1. RAW surrounded by
engineered barriers makes up
so-called jz:zir Fizlcl.

(Vaults with waste containers)

Far field Vadose 7ome

(Unsaturated zone)

L 2. Fzr Pl contains the Vadose

Aquifer zone and Aquifer.
(Groundwater in saturated zone)

b T

Bicsphiers Surface water body .
(Well, lake) 3. Surface water bodies and
‘ man are included into the
Huma_n
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DESCRIPTION OF Trl2 DISPOSAL SYSTEN: Wastes

CLASS RADIONUCLIDE

H-3

Weak sorbtion Cs-137

Short-lived Sr-90

Strong sorbtion Pu-241

C-14

Weak sorbtion 1-129

Ni-59

Ni-63

Nb-94

Tc-99

Am-241

Long-lived

U-234

U-235

Strong sorbtion

U-238

Np-237

Pu-238

Pu-239

Pu-240
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Only finally conditioned solid or
solidified short-lived low- and
intermediate-level waste that meet
waste acceptance criteria will be
disposed off in the repository.

The cemented radioactive waste
(cement matrixes) containing ion-
exchange resins, perlite and
sediments with total initial activity
estimated to ~|.-| ]V Y= are
considered in the present safety
assessment.
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RIPTION OF THE DISPOSAL SYSTE): Repository

Boulder / pebble

of Gravel
Sand

Reinforced concrete

— | Clay based material
898252525089505050805250308080805380335050
=i = || Ground
e ) Firm basis

I Waste package

°
Se

T e

C SENE nded
av-hased materea red
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SCRIPTION OF i END]

D POSAL 5YSTE: Biosphere

(2
2

Discharge place

Galilauke Well at a distance of 150 m from the repository (at the fence)

Well at a distance of 150 m from the repository (at the fence)

Apvardai :
P Lake at a distance of 1 300 m from the the repository

50 m from the edge of the
mined for G:lilz)ui2 site.

tant 1300 m
Apvardai.
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SCENARIOS DEVELGENIENN:

apository evolution scenarios

Complete degl‘:adation of concﬁete and clay
" barriers | |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Barriers are
intact

L]




ing 1-D equation of advective-diffusive transfer with respect to
Ispersion and radioactive decay. Model is implemented in
DYUST corfguier orogragml.

nrough the aquifer has been assessed

ive transfer with respect to processes of
Model is implemented in
GVVSCRIEENICOMPUEIN Ui

e to human is implemented
AMIVIBIERISOIAE: ion modelling the

biosphere system
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~E351 TS normal evolution scenario

dionuclide migration through the disposal system it is found out
12 Jes will reach biosphere zone. Cs-137, Sr-90, Pu-238, Pu-241,
2ach places of discharge.

Dose

(mSvlyr)
1.0E+00
1.0E-01 -

/
0.2 mSv/yr
1.0E-02 -
1.0E-03 -
Cl4 \
N
1.0E-04 - ,7, \\
1.0E-05 / / 1129
7
{, Time

1.0E-06 ‘ ‘ ‘ 1 (years)

1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+05

Galilauke
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HESUETS: mal evolution scenario

Dose

(mSvlyr)
1.0E+00
1.0E-01 - r
— f/
0.2 mSvlyr
1.0E-02 - Cld S. —
1.0E-03 H29 - ,7/ \

\
1.0E-04 - y
"N

\ [ J y

H3 / \ / / \
1.0E-05 -
‘ NGO 4

J
\ I Y e

1.0E+03 1.0E+04 1.0E+05

~—

1.0E-06
1.0E+00

1.0E+01 1.0E+02

AogVvercla]
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HE5ULTS: barrier degradation scenario

adionuclide migration through the disposal system it is concluded
12 ides will reach biosphere zone. Cs-137, Sr-90, Pu-238, Pu-241,
each places of discharge.

Dose

(mSvlyr)
1.0E+00

1.0E-01
/ o~

1.0E-02 | 0.2mSviyr Cl4 \/ \
[ \

\

\

1.0E-03

1129

Ni59

[
1.0E-04 - [

1.0E-05 -

Time
1.0E-06 ‘ ‘ w ‘ 1 (years)
1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04 1.0E+U5

Galnauke
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HESULTS: barrier degradation scenario

Dose

(mSvlyr)
1.0E+00
1.0E-01 - . T T
02 /— c1a\ / N
.2 mSvlyr Y \Nbo4
1.0E-02 - A / /
1120 N/ |
1.0E-03 -
1.0E-04 - el ’N|59
YN\ \ VAR N
\
1.0E-05 - / \ I \ TC99 I,J/
1.0E-06 ‘ ‘ \ l ‘ \ |

1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04

Aogvelrel]

1.0E+05

Time
(years)
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copFIDENCE BUILD]NG: Conservative assumptions

. The results of estimates should be accepted as conservative due to
mptions as follows:

e percolation/saturation time through the repository is not taken into account.

onuclide leaching from waste matrix was not modelled (instant release

radionuclides are not taken into account.
clides are estimated for the beginning of operation

ansport analysis in aquifer zone for most

ania for foodstuff consumption rates

otection zone (300 m) were
1dary (at the fence) of the
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CoONFIDENCE BUILDIMNG: Uncertainty analysis

certainties are analyzed:

1ties.

Dose
(mSvlyr) B
1.0E400 106400
10501 | 01 /—
10E@ {— '
1E® 0.2 mSv/yr 0.2 mSv/yr
10E03+
10603 ]
N \ 10604
10504 1 >/ \ 10605
In \
10606
Time 10807 /\Time
(years)
10506 10608 (years)

b ’ 1 105400 105101 10E:R 105403 10104 105405
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CONFID sUJLDING: Uncertainty analysis

[11

Max effective
dose (mSv/yr)

0.2mSv/yr |  p_oiiardearadation =

Normal evolution
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CONFIDENCE BUILDING: Uncertainty analysis

Dose

(mSvlyr)
8.0E-05 ‘
7.0E05 - AMBER N\ / ™\
7 \ / DUST+GWSCREEN+AMBER
6.0E-05 N /
5.0E-05 / \Z(\\
4.0E-05 - // \
I ¥ 4 \\\
3.0E-05 - // \
2.0E-05 y/ N
1.0E-05 - \
\H Time
0.0E+00 ‘ ‘ ‘ ‘ ‘ ‘ | (years)
10000 15000 20000 25000 30000 35000 40000 45000 50000

C-14
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CONCLUSIONS

preliminary assessment of the potential releases of radionuclides from
urface repository to the groundwater pathway with respect to the
adionuclide inventory, conceptual design of the disposal facility
astruct in Lithuania as well as peculiarities of the two

ed Galilauke and Apvardai it is possible to conclude that:

timated for both candidate sites are below the
5V per year established by regulations of

of Galilauke site in comparison

en for the analysis
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