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Couatry Disposal design evaluated ]Scope, methodology or References ’
other comments (Project mame)
Bclgium 1. HLW ia inclined boreholes Coacept assessment based on site | Marivoct & Boane
from tunncls in Boom clay, | data, deterministic and 1988 (PAGIS)
based on the Mol site probabilistic analyses
2. HLW emplaced in tunnels Concept ossessmeat based on site | Niras/Oadraf 1989
with TRU wastes in Boom data, deterministic and (SAFIR)
clay, based on tae Mol site probabilistic analyses
Carada UF in holes dri'led from caverns | Assessment of a “Reference Goodwin, McConnell
in granite pluton based oa the Disposal System”, determinisiic | et al. 1994
URL site at the Whitesheil and probabilistic analyses (AECL EIS)
Research Arca
Denmark HLW in boreholes drilied from Coocept assessment based on Lindstrem Fenson
the surface i a salt dome, baszd | limited site data, deterministic 1987
oo in the Mocs salt Gome analyses (in support of PAGIS)
Germany 1. HLW in borcholes drilled Concepk assessment based on site | Storck et al. 1988
from cavems in a salt dome, | data, deterministic and (PAGIS)
based on the Gorieben site probabilistic analyses
2. HLW ia boccholes and UF Inter-comparison of disposal Buhman et al. 1991
emplaced horizontally in concepts/options in salt to guide
cavemns in salt dome, at the rescarch
Gorieben reference site
France HLW in granite inland massif Concept assessment based on Van Kote et al. 1983
(Auriat) and ia low melief coastal | limited site daa, deterministic and | (PAGIS)
site (Barfleur) probabilistic analyscs
Finland UF in holes drilled from drifis in | Concept and geological guidance | Vicno et al. 1992
crystaline basement, based on assessmeni based on site data, (TVO92)
data frcm five sites deterministic analyses
Japan HLW in crystalline and Generic concept assessments PNC 1992
sedimentary formations with in- | based on some site data, {H3)
tunnel and deposition hote deterministic analyses
options considered
Netherdands 1. HLW in boreboles drilfed Coacept assessment based on Glasbergen ct al 1987
from caverns in a salt dome lirnited site data, detzrministic (in support of PAGIS)
analyses. ) '
7. HLW in borcholes drilled Probabilistic safety assessment Prij et al 1993
from cavemns in a salt dJome with Sp&iﬂ] atteation to (PRGSA)
methodology for scenario
identification and treatment of
uncentaintics
Spain HLW and UF in crystalline rock | Preliminary engineering and ENRESA 1994
and salt formations safety concept studies. :
Table 5.1 Survey of published performance or safety assessments of geological disposal

of nuclear fuel waste: vitrified high-level waste (HLW) or used fuel (UF) -

part 1

An International Comparison of Disposal Con:ceprs and Postclosure Assessmen:



———

Country Disposal comcept Scope, methodology or Refereaces
other commeats (Project mame)
Sweden 1. HLW and UF ia crystalline 1. Illustration of waste KBS 1977,1978,1983
basement coasidering managemeni options and (KBS-1, 2, 3)
alterative concepts and preliminary coacept safety
progressively improving assessments
geological data 2. Demoastratioa of PA SKI 1991 (Project 90)
2. UF ia crystalline basement methodology, deterministic
following KBS-3 coacept at | analysis
bypothetical coasial site 3. Coacept and geological SKB 1992 (SKB 91)
3. UF in cxrystalline basement guidance assessment using real
foliowing KBS-3 concept, site data, deterministic and
based oa the Fiansjén site probabilistic analyses _
4. UF in crystalline basement 4. Development of aspects of SKl in preparation
following KBS-3 concept, methodology for assessment (SITE %)
bascd ou the Aspd site usiag real site data
Switzerland 1. HLW in crysialline basement Engincering and safety feasibility Nagra 1985
in N. Switzerland study, deterministic analysis (Project Gewiihr)
2. HLW in sedimentary rocks in Concept assessment, Nagra 1988
N. Switzedand . detzrministic anaiysis
3. HLW in crystallin= basenient | Safety assessment and geological | Nagra 1994
in N. Switzecland . siting study, determinisric (Kriztallin-I)
analysis
United 1. HLW in crystafline rocks, Preliminary concept assessments, | Burton & Griffin,
Kingdom above and below water table, | simple deterministic evaluation of | 1981
and in clay alternatives,
2. HLW in clay layer, based on Concept assessment based on site Marivoet & Bonne
Harwell site data, deterministic and 1988 (PAGIS)
probabilistic analyses
United States Various, notably:
1. UF in basalt flows based on 1. Envirenmernta! assessment US DOE 986
the Hanford site prior 1o detailed site
: investigation, for regulatory
approval
2/3. UF in dry deposition holes | 2. Demonstration of assessment | Barard et al 1992
in unsaturated welded tuff at methodology with most recent (TSPA 1991}
the Yucca Mountain site site data prior to tunnel
construction,
3. Setting priorities for site Wilson et al 1994
characterisation, guide repository | (TSPA 1993)
design and develop methodology
Table 5.1 Survey of published performance or safety assessments of geological disposal

of nuclear fuel waste: vitrified high-level waste (HLW) or used fuel (UF) -

part 2

Chapter 5 - "+le  a and Introduction to the Assessments Jor Detailed Comparis .a
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SKB %1 VO %2 Kristallin-1 | PNC H3 AECL 9%4 J
Resaturation  § Assimed Assumed Assumed Assurmed Assumed
of vault instantancous instantancous instantaneous instantaneous instantancous
Container Probability of Disappcars at Disappears at Disappears at  |Scveral failure
failure initial defect 10000 y 1000 y 1000 y |modes modelled;
all fail by 10 000y
Coutzminant J lnstant release Instant relcasc Matrix Matrix Instant release
release from component plus componeat plus | degradation only | degradation only | component plus
the waste slower matrix slower matrix stower matrix
degradation degradation dissolution
Solubility Yes Yes Yes Yes Yes
limitation '
Contaminant | Diffusion to host | Diffusion to Diffusioa to Diffusion (0 Diffusion
transport in rock and EDZ EDZ EDZ outer boundary | upwards to
buffer backfill
Contaminant | Conservatively Coanservatively | Not applicable | Not applicable | Diffusion
transport in reglected neglected upwards to
backfill geosphere
Transport trom | Spatially Instantaneously | Instantaneousty | Instantaneously | Vaelt sectors
rencsihory distributed source | along EDZ w | along EDZ to to geosphere connected to
to geospheie fracture zone watcr-conducting | transport path geosphere
features in rock transpott paths
Transport in Advection in dual- { Conservatively | Advection in Advection in Advection and
sparsely porosity stream notincluded iv ] channels within | fractured oc diffusion in
fracmured host | tubes in variable transpost path watsr-corducting | continuos equivalent porous
rock hydraulic features porous medium ) madium (diff-
conductivity field usion dominates)
Transport in | Fracture zones are | Advectionina | Instantaneous Not considered | Advection and
major fracture | included asrend | dual-porosity (included inan | (Release diffusion in
s functions with medi : ivalent
zones . . um alernative calculated at 10, | cquivaicnt porous
higher median medi
. . model) 100 and 1000 m um
conductivity than advection
the sparsely from vault) (adve
fractured rock mass dominates)
Transportin | Nonc None Rapid Not considered | Advection and
overlying geo- diffusion in
units sediment cover
Surface Well, lake and Well, lake and Gravel aquifer, | Not defined. Weli, lake,
environment | agricuttural agricultural well, river and Drinking water | agricultural and
(biosphere} pathways pathways agricultural dose applied to | other pathways
_pathways geosphere flux
Critical Group { Subsistence Subsistence Subsistence Individual Subsistence
farmers farmers farmers drinking water | farmers and
| hunters_*

Refer aiso to Figures 7.1 and 7.2

Table 7.1

* Dases o other biota also calculated.

Primary conceptual model choices - comparison of the main features, processes
and assumptions contained in the assessment model chains of groundwatcr-

mediated release for each of the five assessments

Chapter 7 - Comparison of a Groundwater-Mediated Release Scenario

117
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Table 1b. Risk related criteria:

Criteria as listed in the review

Specific to:

remote locztion with sparse population

intrusion barrier, especially to non-buman biota, because of
groundwater

low possibility for human intrusion because of subsea location

subsea

in communities that received most benefit from nuclear
industry

in stable rock formations where intrusion is unlikely

deep

more thaa 1 km to streams, no springs or other discharges on
site

no exploitable resources

future population growth and developments not likely to atfect
the peiformance

the waste should be below the rooting zone of indigenous
plants

avoid critical habitats of endangered species or special cuitural
resources

no irrigated or irrigable fand

nc surficial sand or gravel deposits

far from surface water supplies

exclude protected lands, including deer wintering areas

avoid Class 1 agricultural lainds

large enough site so vaults are 1000 m from the site border

not above an aquifer that serves a community or & business

seek areas with low projected popuiation growth

more thaa 15 miles (~24 km) of 2 community of 100,000

more than two miles (~3 km) of a community of 5000

avoid quarry blasting, conflicting sources of radiatior and
military lands

mors than 2 km from boundary of population centers

avoid the wind commidor, upwind or downwind, of existing
facilities

avoid bogs or wetlands at the groundwater discharge pomt
which may accumalate radionuclides

avoid areas with fair or good forestry potential

avoid good recreational potential (in the case that institutional
comtrol fails)

have road access avoiding residential streets

significant natural areas, such as areas with species that are

AR A R I R R T
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