Implementing Ecosystems Models into
Radioecology




Swedish Nuclear Fuel and W=ste
Management Co.-SKB.

Final repository for
/ intermediate level radioactive

“waste

’fn ustry

Medical car®:

and research Final repository for short-lived _
radioactive waste Encapsulation
plant
ny/s Sigyn

Central interim storage

for spent nuclear fuel
(Clab)

for spent
nuclear fuel

Nuclear power plant



104 .

""""""""""""""""""""""""""""""""""""" - Risk corresponding to background radiation
s | Risk the next 1 million y
years 4 /
ey et Regulato.r’y'risk limit -
o | Sr-Site application of building a repository in f
P Forsmark Spent fuel
= ;
;=
= 107 H
S
=
=
<
10-8 -
10° L
10-10
103

Time (years)

2016-10-11 3



The Eemian Interglacial The first Weichselian Stadial The Jamtland/Brérup Interstadial
c. 130 000-115 000 years BP c. 115 000-100 000 years BP c. 100 000-30 000 years BP

The second Weichée jan Stadial The Tarendé/Odderade Interstadial The start of the Weichselian Glaciation's
c. 90 000-80 000 years BP c. 80 000-70 000 years BP main phase, c. 50 000 years BP

| —
Borders Vegetation "
i - 0 200 400 800 0 k
/\/ Shore line [ Glacier [ Birch forest e 1200ThN .y * €
/\/ National border ~ HENl Lake [ Coniferous forest !

[]Ocean  [7] Temperate forest

| Tundra of broad-leaf trees —



Modelling concentration

» Simple model

* Concentration factor

— Several orders of variation
SV/y — Not scaleable

— No inference from one element to
another, radionuclide and non
radionuclide specific variation
mixed

Conceptual misleading
* Improve database
— Future conditions?

— New radionuclides?
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Modelling of radionuclide transport
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6715000

Concentratio
ratio, CR, ko
useful?

» For pointsources CR will
vary more than order of
magnitude depending the
distance to the source

« 3D model (Mike3 + Ecolab)

* Erichsen et al 2013. AMBIO.
42:464-475
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Ecological modelling in terestrial systems

Coupmodel Coupled heat and mass transfer model for soil-plant-atmosphere system

Components of Water and Heat Processes
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Figure 0.1 Mass balance (left) ana heat balance (rizht) of the SOIL mo

Massbalance (water, carbon, nutrients) coupled with RN transport including uptake
Based on processes and data fielddata

Girdenis et al 2009.. SKB TR-09-24.
Girdenis, et al , 2006. SKB R-06-47,




lrrigatIOn In Coumedel http://dx.doi.org/10.1016/j.scitotenv.2016.08.036

Al Gdrdendis et al. / Science of the Total Environment xxx (2016 ) xxx—xxx
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Fluxes in ecosystems
—primary production, respiration

Primary production of Eel grass
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Water chemistry time series




B radShaW, C., U. Kauts ky, L. Kumblad. 2012. Ecological stoichiometry and multi-element transfer in a coastal ecosystem.
Ecosystems 15: 591-603.

Chemical composition (e.g. ICP-MS, AS )
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Modelling of primary production
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Modelling Amount of fish

«Coastal fish community, Herring
and sprat dominates (60-70 kg/ha)

*Inner bays, perch, roach and
white bream dominates

Ecosystem aspects
AMBIO 35:8 (2006)
AMBIO 42:4 (2013)
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Forsmark variant with farmlands 5000 AD




Forsmark variant with no farmlands 20,000 AD




Forest




Ecosystem model for asssessemt

Atmosphere




Radionuclide contribution to dose in most
exposed marine organism - (Wading) bird
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e Data and
expertise
used in EIA

* Nitrogen release

Lo from blasted rock =2

Skaten-Rangsen] 4 , eutr ophication affects
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Greenland permafrost analogue

Tobias Lindborg , PhD t
SLU Umea
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Terrestrial ecosystems
SKB TR-10-01

Lakes and running water
SKB TR-10-02
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