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Couatry Disposal design cvaluated { Scope, methodology or References
other comments (Project mame)
Belgium 1. HLW ia inclined borcholes Coacept sssessment based on site | Marivoet & Boane
from tunacls in Boom clay, | data, deterministic and 1988  (PAGIS)
based oa the Mol site probabilistic analyses
2, HLW emplaced in tunnels Coacept assessment based on site | Nicas/Ouodraf 1989
with TRU wastes in Boom data, deterministic and (SAFIR)
clay, based on the Mol site probabilistic analyses
Carada UF in holes dnilled from caverns | Assessment of a “Refercace Goodwia, McCoanell
in granite pluton based on the Disposal System”, determinisiic | et al. 1994
URL site at the Whitesheil and probabilistic analyses (AECL EIS)
Research Area
Denmark HLW in borcholes drilled from Coocept assessinent based on Lindstrem Jenson
the surface in a salt dome, baszd | limited site data, deterministic 1987
on in the Mors salt dome snalyses (in support of PAGIS)
Germany 1. HLW in borcholes drilled Concepxk assessment based on site | Storck et al. 1988
from cavems in a salt dome, | data, deterministic and (PAGIS)
based on the Goddeben site probabilistic analyses
2. HLW ia borcholes and UF Inter-comparison of disposal Buhmann et al. 1991
emplaced horizontally in concepts/options in salt to guide
caverns in salt dome, at the rescarch
Gorleben reference site
France HLW in granite inland massif Concept assessment based on Van Kote et al. 1983
(Auriat) and in low refief coastal | liniited site data, deterministic and | (PAGIS)
site (Barfleur) probabilistic analyses
Finland UF in holes drilled from drifis in { Concept and geological guidance | Vieno et al. 1992
crystalline basement, based on assessmeni based on site data, (TVO 92)
data frcm five sites deterministic analyses
Japan HIL.W in crystalline and Generic concept assessments PNC 1992
sedimentary formations with in- | based on some site data, H3)
tunnel and deposition hole deterministic analyses
options considered
Netherlands 1. HLW in boreholes drilled Concept assessment based on Glasbergen ct al 1987
from caverns in a salt dome limited sitc data, detsrministic (in support of PAGIS)
analyses. ) '
2. HLW in boreholes drilled Probabilistic safety assessment Prij et al 1993
from cavemns in a salt domne with special attention to (PRGSA)
methodology for scenario
identification and treatment of
uncertaintics
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 disposa:
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Country Disposal comcept Scope, methodology or Referemces
other commeats (Praject mame)
Swoden 1. HLW and UF in crystalline 1. Mlustration of waste KBS 1977,1978,1983
basement considering managemeni optioas and (KBS-1,2, 3)
altermative 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 concept at ] analysis
bypothetical coasial site 3. Concept and geological SKB 1992 (SKB 91)
3. UF in crystalline basement guidance assessment using real
following KBS-3 concept, site data, deterministic and
based oa the Finnsjbn site probabilistic analyses 7
4. UF in crystalline basement 4. Development of aspects of SKI in preparation
following KBS-3 concept, methodology for assessment (SITE9%4)
based ou the Aspd site usiag real site data
Switzerland 1. HLW in crysialline basement | Engineering and safety feasibility | Nagra 1985
in N. Switzerland study, deterministic analysis (Project Gewihr)
2. HLW in sedimentary rocks in | Concept assessment, Nagra 1988
N. Swiizerland . detarministic analysis
3. HLW in crystallinz basement | Safety assessment and geological | Nagra 1994
in N. Switzerland . siting study, deterministic (Kriztallin-1)
analysis
United 1. HLW in crystalline rocks, Preliminary concept assessments, | Burton & Griffin,
Kingdom above ard below water table, § simple deterministic cvaluation 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 fiows based on | 1. Environmental assessment US DOE 986
the Hanford site prior to detailed site
. investigation, for regulatocy
approval
2/3. UF in dry deposition holes | 2. Demonstration of assessment | Barnard et al 1992
in unsaturated welded wiff at methodology with most recent (TSPA 1991)
the Yucca Mountain site site data prior to tunnel
construction.
3. Setting prioritics 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
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SKB %1 VO 92 Kristallin-1 |PNC H3 AECL %4 J .
Resaturation ] Assumed Assumeid Assumed Assuned Assumed
of vault instantancous instantancous instantancous instantaneous instantancous
Container Probability of Disappears at Disappears at Dissppears st |Several failure
failure initial defect 10 000 y 1000 y 1000 y modes modefled;
all fai! by 10 000y
Coataminant J lnstatt release Instant relcase Matrix Matrix Instant release
release from component plus compoacat plus | degradation only | degradation only | componeat plus
the waste slower matrix slower matrix slower matrix
degradation degradation dissolution
Solubility Yes Yes Yes Yes Yes
limitation '
Contaminant ) Diffusion to host { Diffusion to Diffusioa to Diffusion o Diffusion
transport in rock and EDZ EDZ EDZ outer boundary | upwards to
buffer backfill
Contaminant | Conservatively Conservatively | Not applicable ] Not applicable | Diffusion
transpoct in reglected neglected upwards to
backfill geosphere
Transport trom | Spatially Instantancously | Instantaneously | Instantancously | Vavlt sectors
rencshory distributed source | along EDZ to | along EDZ w0 | 1o geosphere connected to
to geospheie fracture zoee watcr-conducting { transport path geosphere
features in rock transpoqt paths
Transport in Advection in dual- | Conservatively | Advection in Advection in Advection and
sparsely porosity stream not included in ) channels within | fractured or diffusion in
factured host | tubes in variable transpoxt path watsr-corducting | continuos equivalent porous
rock hydrautic features porous medium ) medium (diff-
conductivity field usion dominates)
Transport in | Fracture zones are | Advectionina | Instantaneous Not considered | Advection and
major fracture ‘“Cluc_bd as tncnd dual-porosity Gncluded in an  { (Release diffusion in
zones functions with medium allernative calculated at 10, | equivalent porous
higher median medi
conductivi model) 100 and 1000 m um
uctivity than ( .-
the sparsely from vautlt) ldVOUUOi- 1
fractured rock mass dominatcs)
Transportin | None Mone Rapid Not considered | Advection and
overlying geo- diffusion in
units sediment cover
Surface Well, 1ake and Well, iake and Gravel aquifer, Not defined. Well, 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

* Doses to other biota also calculated.

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

mediated release for each of the five assessments

Chapter 7 - Comparison of a Groundwater-Mediated Release Scenario
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Table tb. Risk refated cniteria:

Criteria as listed in the review

Specific to:

Met by

remote locztion with sparse poputation

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

lo-w 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 than 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 cultural
TESOUTCEs

no irrigated or irrigable land

nc surficial sand or gravel deposits

far from surface water supplies

exclude protected lands, including deer wintering areas

avoid Class 1 agricultural lairds

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

not above an aquifer that serves 2 community or & business

seek areas with low projected popuiation growth

more than 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 radiation and
military lands

more than 2 km from boundary of population centers

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

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

avoid areas with fair or good forestry potential

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

have road access avoiding residential streets

AR TR R S TR I T W

significant natural areas, such as areas with species that are




I
Ve ;
TN

Gade s

& Majoc surfece weder bodies

2 Grent Lakes toa-mils enchusion sowe.

&, Remaining ares sftcr exclusionary screcs.



L‘j LO













,’ww

Animal behavior




:
5

el




Taerrestrial

Aquatic
- Discharge Area

Discharge Area

soll X
overburden )
high Me(Rn) bottor (high Rn.noHe) ‘1 (Rnj gas
! 1
"It_.f : W'-—--«r'{".:b" ——— ] dy
& water '1l|“““
St flow ' Mo
\4\‘3‘\\\ . l“ .'|[
i‘ .
\\\\\\\ moderate Rn, '
\\‘\\." high He I
‘\\\\‘ tgroundwater
I \\
wig, b atall s gy
R Tataaar e ""lb-‘ql:.
wyh, . ) .‘l » : ,
1:.9" \ﬂ ﬂJ 4 grpundw.t.‘f.c.4
'.r' :" -&". R A ' ';t
& U, Th, Ra etc. R Rn .
« a’lpha . / " L .“’&'
pariicle [ f« .
A’.‘{'n' ‘ {a. :’5
it .,
L] " JRSs
> "": l v “a:a"n:a.

HaO+ Rn+He

Recharge area

L
’ ’nrllell fracturing

permeable
fracture tone

; _. (

- highRn,
low He groundwater ]

f

100

(m)
, | 260 '

f

300

400






'« Boggy Creek

:
|




He Concentration

1.2

1.0+

0.6+

0.21

L

0.0

1 1 T ] I L] ¥ 1 L] L 1 ] T T L

40 4b 5506 6a 7 8 8 10 111212013 13 13b
Station Number




	Environmental Issues in Waste Management
	Introduction
	Processes in the Biosphere
	Models of the Biosphere
	Parameters for Models and Use of Models
	New Issues, Research Opportunities, International Programs
	Objectives of Environmental Work
	IAEA/FAO Guidelines for Agricultural Countermeasures
	History of Radioecology
	Issues Related to Waste Management
	Overview of International Programs
	Risk-Related Criteria
	Discharge to the Biosphere
	Methods of Detecting Groundwater Discharge
	Salinity Probe
	Animal Behaviour
	Helium Discharge

