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In essence the idea stemmed from an EURAD workshop which focused on intergenerational.

A rough drawing was produced ((1) attached)). The drawing could serve as a front-end Web interface from
which users could access further information.

At that point, Professor Simon Norris who 1s the principal research manager for NWS wrote back attaching
his own 1-page A4 what matters informatic. ((2) attached)

BACKGROUND HISTORY

The drawing 1 was presented during a workshop to which Marina from FANC thought it should be cleaned
up.

A graphic artist produced a digital drawing ((3) attached). Another drawing using the same graphic artist
incorporates one of the elements Simon describes in his informatic ((4) attached).

This final graphic should give the viewer a clear understanding as to the value of an interactive pedagogical
tool which could enable CS to better understand the process of repository evolution.

It also occurs that by inputting different waste inventories the tool could be useful to other nation states.

Other actors from EURAD or within SITEX could be interested.

Finally, the interface could be potentially used to access information on uncertainties and as a redesign for
the PEP board when dealing with uncertainties.
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Legacy SILW / SLLW
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Evolution of GDF — what matters?

T Time in Years Since Closure (log scale)
Key process 0 0 W0 W0 1w w10 Comments
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the EDZ

No significant effect on resaturation expected

and backfill

ssanratonolme £55 - Ingress of groundwater wil be predominately
by capillary pressure

Evolution of porewater , .

e I Co croruay contoes o e
and redox potential over the very long term

tvougn corcon. I Corrosion of steel in this environment is
expected to be relatively siow

Guwma.b May lead to overpressurisation in the EBS.
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Also consider natural evolution of site, including seismicity, long-term natural climate
change and implications of e.g. permafrost, glaciation, ice-sheet evolution on GDF
performance

Thermal (T) — waste & rock temperature evolution. “Thermal
load’ affects H, M, G, C.

Hydrogeological (H) — desaturation and resaturation of host
rock, saturation of EBS and waste (affected by T, M, affects C,
G). Is groundwater movement likely?

Mechanical (M) — evolution of vaults, tunnels, waste packages
etc. as GDF-related stress field evolves over time (voidage?).
Affected by T, C; affects H. Could fracturing occur?

Chemical (C) — evolution of waste chemistry, EBS chemistry,
host rock chemistry. Affected by H, T, affects H, M, G.

Gas (G) — gas evolution. Affected by H, T, C, affects H, M.

Biological (B) — influence of microbiology. Affects G, H,
affected by T, H, C.

THMCGB Coupled Processes
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backfill

100s years:
Containment

Risk from
human
intrusion

Corrosion

1000s years:
Breakdown of the

package

Low solubility and
high sorption limit
release in slowly
moving
groundwater

10,000s years:
Role of buffer &
backfill

100,000s years:

Rock as a barrier

?

Pathway to surface
may not exist - site
specific issue

Million+ years:
Isolation from
environmental change
e.g. glaciations

Example - evolution of disposed LHGW

Radioactive decay, EBS evolution, and
evolution of geological environment, all
need to be considered.

Choices of Engineered Barrier System
(EBS) materials dependent on waste type
properties, and properties of geology
including host rock.

Pathway(s) for radionuclides and non-
radiological pollutants to migrate from
GDF, potentially to the Earth’s surface,
may not exist.

Waste treatment — if enacted — could
affect volumes of waste in GDF and

waste properties.
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MONITORING
INTERNAL EXTERNAL DATA SHOWS -SAFETY ENVELOPE COULD BE BREACHED AT

17 END OF RETRIEVABILTY OPTION
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