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Expectations on the outcome of WG5
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Destination
» Define scientific and technological priorities
» Identify common interests

Companions
» Building a strong international network
» Complementing competences

Travel
» Set the basis for a strong TSWG and subsequent EC-proposal

Paradise
» Joint "Microbiology’ project
» Sharing of expertise and data
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Expertise: research fields
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Expertise: Boundaries of Microbial Life

P NUTRIENTS
In situ - To Grow / Proliferate / Make biomass -
Environmental CHNOPS +trace elements
Conditions TIC & TOC l’
ENERGY MICROBIAL POPULATION ENERGY
- To stay alive - _ To stay alive -

Electron donors ‘Number’ of cells Electron acceptor
get oxidised) (get reduced)

Organics “Type’ of microbes Oxygen

H, = type of enzymes N-compounds
H,S S-compounds
H,O C-compounds
metals ‘Speed’ of enzymatic metals

Clay minerals HIEEZSHT clay minerals

ater/dryness  Salinity
Aw IC

Radiation
Gy
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Expertise: Microbial Community Typing
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Wouters K, Moors H, Boven P & Leys N (2013) Evidence and characteristics of a diverse and metabolically active microbial Copyright © 2013
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Contribution to Competent Safety Case

Microbes will be present and active, and will interact with waste, repository
and host rock environment, during excavation, exploitation, and storage.

—> Need to reduce uncertainties about:
the microbial communities present in waste, repository and host rock

4

the microbial bioprocesses that can occur at in situ conditions

the impact of those processes on the water & surface geochemistry

g

the impact of those geochemical changes on the waste, repository and clay
environment
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excavation exploitation storage
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Physical conditions SHAPING microbial communities and processes
- inhibiting or promoting

N

Super

container o .
®  Water activity clay, borehole, granite
®  Pressure/consolidation nanopores, fractures, voids

Repository
® Temperature 16°C = 80°C
® Radiation background =>25Gy/h

Host rock |
®  Alkalinity, pH pH 8 = pH 13
® Salinity nitrate plume

Biosphere

® Surfaces engineered interfaces, equipment

8 Copyright © 2013
SCK-CEN




— Re/st@ons vers%ortunltles

@ exploitation @
([ ([

Environmental factors SHAPING microbial communities and processes
—> inhibiting or promoting

Super /
container . .
. Working Hypothesis \
o
Water activity “Microbial communities of different

origin converge towards similar
® Pressure/consolidation community functions when subjected to a
defined set of restrictions.”

N

Repository

® Temperature « Need to validate

» for safety functions
* insitu

* onlong term

* through modeling

® Radiation

Host rock |

® Alkalinity, pH
* In which way is this converging behavior

reversible when restriction diminishes?
® Salinity

* How to deal with heterogeneity and
uncertainty when this hypothesis is
® Surfaces rejected?
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