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URS Project

Risk-based Assessment
of Salt Domes as Disposal Sites
for Nuclear Waste

Topic 1:
RADON

Topic 2:
MeQUR

Building blocks for

quantifying uncertainties
in geological models

Topic 5:
GeoBlocks

Uncertainties in
THM-coupled integrity
calculations

Regulatory aspects of
uncertainty and
robustness
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Improving the predictive
quality of repository-relevant

Topic 4.2:

simulations through optimal
data acquisition and
smart monitoring
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Reduction of scenario
uncertainties through
climate modelling
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Which type of field measurements provide
the greatest information (reduce uncertainty),
and where and when should these
measurements be acquired?
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Project workflow

Forward model > Surrogate model > Geological model > Inverse model >

- Create radionuclide Meta-modelling Development of a Transferring the
transport model strategy and modern and robust developed
(process model). comparative parameter estimation methods to real

« The under_lylng analysis and data assimilation geological
mathematical process based on metamodels models
model will be extended and Bayesian active
with regard to selected learning
impact models (the
accumulated dose).




Simulation-ready benchmark scenarios

We create the reference scenarios
including the geological reference
models for each possible host rocks of
a nuclear waste disposal site. [

plain human properties J

- from Yaml-db
readable
library class Methods J

interpolations...

* One geological model will be

im-data-hub
selected for each reference rock S export
type —p gui routines

« The material data will be assembled data flow
for each benchmark data pOOI. Wbeat;ke):::logfﬁr \ ‘ open source

« Parametrization of impact
scenarios.

. . . Mapping Algorithm transport code
management principles and realize

open access.
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URS-data-hub: Data Exchange Interface
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URS-data-hub: Data exchange interface

URS Data Hub properties \
e from Yaml-db
readable yaml-db /C
regime
library Al \[ Methods J

interpolations...

sim-data-hub N
export
gui routines

—

data flow /
webbrowser
based GUI open source ]
0GS Visualization & Data Integration Reactive
Mapping Algorithm transport code
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URS-data-hub:

Data exchange interface

plain human |
readable

—p
based
data flow

webbrowser
based GUI

3 Hu , properties
o from Yaml-db
/
= class Methods ]

: interpolations...
sim-data-hub
| | export
i = routines
\ ‘ open source ]

0GS Visualization & Data Integration Reactive
Mapping Algorithm transport code

Inverse model

/URS Data Hub\

Benchmark
Scenarios

Model
parameters

Model
Outputs

Surrogate
Model

Physcial-based Model
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URS-data-hub

GUI

& geo-fluid-dynamics | URS-data-hub  Private ®Watch 1 ~

<> Code () Issues 19 Pullrequests () Actions [J Projects (@ Security |~ Insights 3 Settings

yaml-db
¥ main ~ ¥ 1branch 0 tags Go to file Add file ~ A

r
g

URS-
data-hub

gui

library c

N
library sim-data-hub |

oo e

: sim-data-hub @ 6d6... > gui library
sim-data-hub o casses  emap
* gul.py *regimes
« tool

yaml-db
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Sim-data-hub: submodule of URS-data-hub

URSgui = importlib.import_module(module_str + "sim-data-hub.gui.gui")

GUI

yaml-db simRegime = importlib.import_module(module_str + "sim-data-
URS- hub.library.regimes.Regime")

data-hub

class Regime(simRegime.Regime):

library
e .

gui library

e assets *map

* gui.py * regimes

« tool
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Sim-data-hub: submodule of URS-data-hub and Ice-data-hub

Sim Data Hub ep S | FIERSRY
Map name: Overview Map Data Plot

Earth

Ice-

D e e - ‘ RWTHAACHEN
MBD Ziinim, UNIVERSITY

| Greenland -

| NorthGRIP

75.016667" N, 42.533333° W

data-
hub

- SSEENESEEEE 8

LIS KN

ot . =l A
= Loatot | Map thes by Staman Dosign, under CC BY 3.0, Data by © OpénStrestMip, under CC BY SA.

Drag and Drop or Select a File to Upload R R‘s.
(Enter name of new fie (ryam) )( Add New File | o >>> et e mlmil\;MEf({:slleTv
o D i
Host rock Overview Map Data Plot
— o Claystone - . "
multivariables_test multivariables_test Datasota
T p— = (No description)
I ! ‘ + ‘ U RS‘ Ysenssh o [ Filter / Refresh |
N {§t
data-
Addaron ) ( Save fle ) Coaveieas. ) s s s A [ abianis © G Reference Model north, claystone
| GRS S— | ) m )€ )( ) ) h b Reference Model south, claystone
value unit_st: uait wvariabl variabli variabli - source u
© test_casez oxpressica 9.31%x + 3. xg/m*3 ['1 =300 ~ {'x': ‘temp- {'x': [0 O {'x': 'K', = None
* test_casel expressica 9.31%x + 3. Xg/m*3 (1 -3 00« {'x't ‘temp- {'X't [0 O (X't 'K', = None
Drag and Drop or Select a File to Upload
(Enter name of new flie {*yami) ) Add New File | e T T L e
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URS-data-hub

DR -
: MBD et

assets

Host rock:

Overview Map Data Plot
Claystone v

GUI 1y S Reference Model north, claystone

+ en J
. Datasets: ' l vBremen (No description)
U RS_g ul. py 2 )| Filter / Refresh )}\

dew |~

oo G, .|annover -. 3
= BV
22 " 3. e ‘ Broden J‘ Magd‘eEU
- l- -

s % = Leaflet | Map tiles by Swmen Desmn under CC BY
& 3.0. Data by © OpenStreetMap, under CC BY SA.
©  Reference Model north, claystone " v | Select one or two variable(s) Select variable for storing value(s)

yaml'db Reference Model south, claystone oros) e S Gl it
claystone
URS-data- L ' e [T — T )( )
hUb 0.4 | ® Data
e ) 0.3 ¥ -
- z L
sim-data- >
hub ]
=) A i lithology=Mid_Jurassic A
\_ J . porosity=0.15
0.1 . .
e A -
. 0 .
library g
Drag and Drop or Select a File to Upload "9(‘@,7’ %, ”Sse,,d Plan ey, e, Mng Cotg, Lo, 5 "(Jb,b e, s o“'s» U, M, eC”s,
/3, (72 1y ] ~ ~
L J (Enter name of new fle (*ya )( Add New File " “ong 5T B %S%
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URS-data-hub

claystone claystone.yaml
4 3\
crystalline crystalline.yaml
L v
N field:
type: STR
GUI salt salt.yaml value: VAL
J dev_pdf: ST
dev_value:

unit_str: S

_default

yaml-db

variable: S

URS-data-hub

variable_un

sim-data-hub source: STR
meta_sys: S

meta_free:

README.md

library

sources.bib

R

VAL

TR

TR

it:

TR
STR

unit: [ 202 0000 0 ]

[6o0000000]1]

variable_unit_str: STR

HOoH OH O O OB ¥ OH W R W ¥ W W

A field other than name and description has the following structure (it must contain type, value, unit and unit_str; it should
contain source; other subfields can be omitted):

@
String out of [ scalar, array, tabulated, expression, coordinate, st
A value of type float, integer, string, array or dictionary.
Gauss or other parametrized or tabulated PDF.
Hyperparameters of PDF or array with same type as value.
Standard string to inidate unit.
An array of the form [ kg m s K A mol cd ] that gives the unit as th
The SI basis units, e.g., m/s"2 is [ 01 -2 2 @ © @ 1.
Function argument (e.g., temperature) (must be used if type is tabul
expression).
See above (must be used if type is tabulated or expression).
Standard string to indicate variable_unit.
String with BibTeX key of data source. Free format should not be use
Meta data from systematic databases, e.g. NASA database.
Free text meta data.
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URS-data-hub

claystone claystone.yaml
4 3\
crystalline crystalline.yaml
L v
3 field:
| | type: STR
salt salt.yam value: VAL
J dev_pdf: ST
dev_value:

unit_str: S

_default

yaml-db

variable: S

URS-data-hub

variable_un

sim-data-hub source: STR
meta_sys: S

meta_free:

README.md

library

sources.bib

R

VAL

TR

TR

it:

TR
STR

unit: [ 202 0000 0 ]

[6o0000000]1]

variable_unit_str: STR

HOoH OH O O OB ¥ OH W R W ¥ W W

A field other than name and description has the following structure (it must contain type, value, unit and unit_str; it should
contain source; other subfields can be omitted):

@
String out of [ scalar, array, tabulated, expression, coordinate, st
A value of type float, integer, string, array or dictionary.
Gauss or other parametrized or tabulated PDF.
Hyperparameters of PDF or array with same type as value.
Standard string to inidate unit.
An array of the form [ kg m s K A mol cd ] that gives the unit as th
The SI basis units, e.g., m/s"2 is [ 01 -2 2 @ © @ 1.
Function argument (e.g., temperature) (must be used if type is tabul
expression).
See above (must be used if type is tabulated or expression).
Standard string to indicate variable_unit.
String with BibTeX key of data source. Free format should not be use
Meta data from systematic databases, e.g. NASA database.
Free text meta data.
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2. URS-data-hub as a submodule

* Create submodule
* OGS URS

Chair of Methods for Model- nm
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URS-data-hub as a submodule of OGS_URS

& CQVera/OGS_URS ' private

<> Code () Issues 9 Pullrequests () Actions [J Projects @ ¢

¥ main ~ ¥ 1branch © 0 tags G

* CQVera updated diffusion_sorption_decay.ipynb

URS-data-hub @ 8acce38 update from URS-data-hub
B library added diffusion_sorption_decay test.
B tests updated diffusion_sorption_decay.ipynb
.gitmodules added submodule URS-data-hub
[ README.md Initial commit
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URS-data-hub as a submodule

1. cd OGS-URS

2. git submodule add [SSH:URS-data-hub]

O G S = U R S # empty URS-data-hub folder

3. git submodule init _
git submodule update}or git clone --recurse-submodules [URL:URS-data-hub]

library U RS_d ata_ h u b 4. cd URS-data-hub

# empty sim-data-hub folder
e “ library | yaml-db

> git SUBTEEILLE L }or git clone --recurse-submodules [URL:sim-data-hub]
git submodule update
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Outlook

1. Create Gempy model using the URS-Data-hub 2. Use URS-data-hub as an inteface between the input
scenarios and OpenGeoSys.

Overview Map Data Plot

"‘

{multivariables_test

'(No description) ) Export data

Plain YAML

== |eaflet | Map tiles by Stamen Design, under CC BY
3.0. Data by © OpenStreetMap, under CC BY SA.

This creates a plain yaml file as it is stored in the database.

-_Prepare File
geometry v 2D geometry X v
o 100) ) (2nd 12000,1000] ) (esolution  [50,100] )( lot ] Ice X (smart_cryobot)
Section1 This creates a yaml ﬁle. with all properties neeged for melting probe trajectory modelling. If the current
0 dataset does not contain all necessary properties, they are taken from the default database.

® Tertiary
o Uppor_drasic 3 (preprerie) (52

-200 Upper_Jurassic_2 -
® Upper_Jurassic_1
® Mid_Jurassic_3 NEXD

-400 i
@ Md Jurassic 2 This creates an input file for the seismic wave propagation code NEXD.

N ® Mid_Jurassic_1
200 ® Lower_Jurassic_2 0 elastic/viscoelastic poroelastic (one fluid / saturated) poroelastic (two fluids / unsaturated)

= ® Lower_Jurassic_1
. (propare i) (-0)
°

‘ + OpeniGeoS
. PDENLEO0SYS

-1000
0, 666, 1333, 2000,
0 333 666 1000
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Outlook

2. Use URS-data-hub as an inteface between the input
scenarios and OpenGeoSys.

Export data

Plain YAML URS-data-hub

This creates a plain yaml file as it is stored in the database.

Benchmark Model

) Scenarios | Input

Ice X (smart_cryobot)

This creates a yaml file with all properties needed for melting probe trajectory modelling. If the current Forward modeling

dataset does not contain all necessary properties, they are taken from the default database.

(reprerie) ()

NEXD

This creates an input file for the seismic wave propagation code NEXD.

o elastic/viscoelastic  poroelastic (one fluid / saturated) ~poroelastic (two fluids / unsaturated) Open Geosys

Prepare File S
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URS-data-hub

assets
GUI _
URS_gui.py
yaml-db
URS-data-
hub
=
sim-data-
hub
J
N\
library
L J
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