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The research leading to these results has received funding from the European Union’s
European Atomic Energy Community’s (Euratom) Seventh Framework Programme
FP7/2007-2013, under Grant Agreement No. 323273 for the DOPAS project.

.I nagra, b N’\G SE\TS‘ Ty s PP TN B FTECH Eﬂﬂ
%. safe solu joactive w

¢vut

Kémnbrinslehantering AB
FOSIVA

Radioactive Waste _fw ?S { :t 7 ’A‘E}} Galson Sciences Ltd l) ’jiu TEC
B Management * 4% — DBE TECHNOLOGY GmbH

FSv




2%

About time 14.9.2015

Source: DOPAS TWS participants’ group (1)



About time 14.9.2015

Short time:
DOPAS 4 years + exeriment
How long is ”"long time”
Finland: 100 000 yrs
France; GD 1 000 000 yrs

Is this enough? Source: DOPAS TWS participants’
® mmmmmmEm==== groups (2,3)

Laboratory scales ~5 years
Repository timescales 106 years

UNCERTAINTIES
Perceptions of time

DEEP TIME _ HUMAN TIME
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This
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A 76 min
documentary
by Danish
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director Michael

Madsen and has been

used especially
by less advanced

programmes for

communication

STURBED"

D3 8 time

Filmed on site
in Olkiluoto,
Eurajoki,
Helsinki, and

Premiered at
DocPoint
festival 2010

in Helsinki,

Finland Stockholm
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Into Eternity - Movie

Copies for private use can be obtained e.g. from: www.cdon.com
(version screened with English subtitles
price around 8 euros + shipping

Permissions for screening can be agreed

with the producer:

Lise Lense-Mgaller
[lim@magichourfilms.dk]

Also different language versions are
available from them.
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D3 8.Discussion questions on the movie:

Your impressions about the movie? Have you seen it before/seen it
for the first time?

What did the director try to convey to the audience? How did he
succeed?

What type of challenges did the movie point out in your view?

What did you like about the way of presenting his view or may
message (concept of time? the difficulty of knowing about the future?
the way of communicating about the repository? handling of
uncertainty?)

What would you have changed in the way of presenting his point of
view/s? Why?

Couid this movie provide support for the deep repository~
make you uneasy about the repository?

Did this meet what you expect from a documentary? Yes/No - Why?
Can you separate the movie as an artwork from making a statement?

Other comments?

— moose metaphor; entry into tunnel depicting the future human intrusion
— what has happened since 2009-2010 when the film was finished?
o 4



Influence of time

EBS Host rock Rocks abowe Biosphere
and below
host rock
M | Canmser [mend] Tunnels ! seals
- T

Clay barrier

Sevimtions = = Timescales to be
e L —— considered by each

- Glaciation

Rrernve yaracie o object — Swiss case.

e ||| | (c) Nagra. 2002 NTE-
02-05 p.171

Expected evolution

- Reduced path length in OPA

- Decay during transportin
confining units

- K4 (™%1) =0 in OPA and Bent.

SFMHLW |
- Bermtonite alteration
- Initial canister defects
- Early canister breaching
- Waste matrix dissolution I
- Redox front agation
in bentonite propags i
- Increased glass dissolution
- Gas-induced release of
dissolved radionuclides
- Gaseous release of 4C
- Convergence-incluced rel

Iw

- Gas-induced release of
dissolved redionuclides

- Gaseous release of 14C

- Convergence-induced rel

- Oxidising conditions

Biosphere
- Alternative discharge area

Human Actions

- Borehole penetration

= Desp groundwater extraction
- Repository abandonment

Fig 5.7-1: Range of influence of possible deviations from the expected evolution of the dispo-
sal system

Black bars — transport through host rock, gray bars — transport through tunnels/ranop/shaft
and seal system, red bars — "what if?" cases._
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About time and certainty

Elements to be represented

Radiological
exposure modes

Changes acting on these elements

A Ge0l0gical ChanQe  —-
e Climatic change =———————
e Ecological change e
e ——————— . HUmaN ACHVIHES — —
Human intrusion @ |ndividual habits g

Time [a]
100 —

Predictability of changes
10000 — into the future

1000000 — l

Fig 2.5-3:  Schematic illustration of the limits of predictability of the different elements of a
geological disposal system (NEA 1999¢)

(c) Nagra. 2002. NTB-02-05 p.32 23
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Examples from communicating
about time



Timeride trailer (from NAGRA)
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Researching the unknown

Experiencing Underground

Discovering

Living Space and Time

Visit the “Timeride” exhibition.

The future safety began 180 million years ago

(Trailer translation to Time ride)

2

4



Other video resources

Timeride (http://www.timeride.ch)

— https://Iwww.youtube.com/embed/cR0230LVzjw?rel=0

— available for visits

Time Trek http://www.turku2011.fi/en/time-trek _en

Timetravel to final disposal
http://www.posiva.fi/medial/videot#.Vda4QZ3yVmM

Posiva Youtube (Time travel)
https://www.youtube.com/watch?v=Jqsc-3vZ8wU
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