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ABSTRACT
Received: February 22, 2021 SKB, the Swedish Nuclear Fuel and Waste Management Company, has a leading position in
Revised: March 11 2021 developing deep geological disposal technologies and it has introduced the concept of

three-dimensional site-descriptive modeling (SDM). SDM provides a holistic view and integrated
model of investigated sites in site-selection stage. The model is based on the geoscientific
disciplines including geology, rock mechanics and thermal properties, hydrogeology, hydro-
geochemistry, bedrock transport properties, and surface ecology. The site-descriptive model is
connected to the quality-assured databases containing site investigation data, uncertainties in
parameters describing material properties, suggested methods, testing standards, etc. Therefore,
it can provide data relevant to repository layout and assessment of long-term safety. In this
case study, we summarized the SKB’s history of site investigation and site-descriptive
modeling, and described workflow and software tools for SDM. We have suggested some
items, such as integrated development environment, pilot project, and digital twins, based on
experts' reviews on the SKB's SDM-site Report or Safety Assessment Report.
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Fig. 1. SKB’s research strategy and knowledge management for deep geological repositories (edited from Andersson (2020))
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Fig. 2. 3D view of fracture domains provided from site-descriptive model of Forsmark (Andersson et al., 2013)
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SKB focused on investigating three siting areas in central Sweden:
2000.12 F
Forsmark, Simpevarp, Tierp north

2001 Feasibility study

2002 began detailed site investigations at Forsmark, Simpevarp, Laxemar

p

2003 P — 15! (initial site investigation) stage
2004 Simpevarp
b sOM ver.1.2 LaxemarI SDM ver.1.2
F k
orsmark & <o \iver.2.1 SDM ver.2.1
2006 CSl (complete site investigation) stage
® SDM ver.2.2
2007 SDM ver.2.2
® SDM ver.2.3 ——
" ver.2.
Géteborp) PUILE e Ty ¥
Y Monitoring work
2009 SDM-Site Forsmark (2008.12)
100 200 300 400km
SDM-Site Laxemar

Forsmark selected (2009.12)
as a preferred site

(2009.6) Safety assessment - Safety report SR-Site

- Data report (2014.1)
- Geosphere process report (2013.2)

Repository engineering - Facility description
- Site engineering report

- Layout report

- Underground opening construction report

A A
Environmental impact assessment
- Environmental impact assessment report

Fig. 3. History of SKB’s site investigation and site-descriptive modeling (SKB, 2008, SSM, 2010, BGS, 2011)
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Fig. 4. Components of site-descriptive modeling (SKB, 2003)
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Fig. 5. Workflow of SKB’s site-descriptive modeling
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Fig. 6. Rock Visualization System (RVS) (SKB, 2015)
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This is a hypothetical example for illustrative purposes only (based on SKB(2011)).

Fig. 7. Example of core data extracted from SICADA
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Appendices
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Fig. A1. Data used for site-descriptive modeling work for Forsmark (BGS, 2011)
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Abiotic data for the )
surface system

Fig. A1. Data used for site-descriptive modeling work for Forsmark (BGS, 2011) (continued)
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