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\]_;ur_;j and most engineered
SVstems are heterogeneous

= pH varies on the microscopic scale

les over time

- = Local microbial activity is possible in cements,
~ buffers, wastes and interfaces

= Water activity

=f Pore size varies icroscopic scale




i;‘ .‘

- Ricturre: Mari 'Raulio

4 4800 3.0kV.7 4mm X2.00k SE(U)

T D & PR € T

.20,0uim



i % iggrotage

relevant to the assessment of long-
ety of nuclear waste repositories.



Updated NEA FEPs list

M/R(2013)8
nternational FEP List:

esses (2.1)
esses (repository) (2.1.11)
2sses (repository) (2.1.08)
es (repository) (2.1.07)
Chemical processes (repository) (2.1.09)
iological processes (repository) (2.1.10)
adiological processes (repository) (2.1.13)

al processes are on the same level as hydrology,
ry, mechanics and radiochemistry

A multi-disciplinary approach to the safety
evaluation/assessment



Viicrobiology in FEPs catalogues

processes:
1 wording

_ blated processes
ance for PA unclez

“Its complicated.........

ially/biologically mediated processes (waste package)
al/biological processes can affect the form or related properties of
2 WA For example, microbial processes can lead to the formation of
cidic and oxidizing species that can participate in corrosion of the metals and
eneration of reducing conditions. Bacteria and microbes may also result in

e generation of gases (see FEP 2.3.7.2), and anaerobic bacteria may form
biofilms on or around the waste package.
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jology in FEPs catalogues

Microbiology FEPs” with other FEPs
are important in the safety case

iPs that are insignific or performance assessment

ight define the boundary conditions for microbial processes.
ght be influenced by microbial processes

Site specific considerations:
- »host rock
»disposal system
»waste form
»time



s |ifeless scenario

Safety issue



j'u- ||V|ng scenario
Safety issues

SO, — H,S — corrosion

O, - CH; — pressure
change

CO, — acetate —» Cu stress
COrrosion

Fe(Ill)» Fe?* — illitization

E,, denitrification.....and more

Effects on engineered barrier systems
and radionuclide mobility




ting FEPs and “Microbial FEPs’
ance of microbial processes for PA is poorly
stood

ming total inhibition of microbial processes may
“erode confidence and bias the performance assessment

Need to update and highlight key FEPs

Provide guidance for assessments at relevant scales
and site specific conditions such as host rock, disposal
system, waste form and time
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