FY19 UPDATE ON MODELING B
ACTIVITIES FOR CRYSTALLINE | s |
WORK PACKAGE

Teklu Hadgu, Elena Kalinina, Yifeng Wang
and Carlos Jove-Colon

o}

Sandia national laboratories

SPENT FUEL & s s
WASTE DISPOSITION Lo

Annnal Working Group Meeting : : ! =
UNLV-SEB — Las Vegas, Nevada “\ 3 T o /
0 3 N T gy J ‘__‘_'.\\ /m
May 21-23, 2019 RS o
:i 5 \ » \\\ (‘,"m
.‘:m% : /."m
Sandia National Laboratories is a multimission laboratory managed and operated by m'\,\ i (_‘_MH,,;;W%}J"
National Technology and Engineering Solutions of Sandia LLC, a wholly owned \ N =
subsidiary of Honeywell International Inc. for the U.S. Department of Energy’s e -~ B i

1.000e-20 1le-19 le-18 le-17 le-16 le-15 9.098e-15
1l I Il (]
1

National Nuclear Security Administration under contract DE-NA0003525.




SUMMARY OF FY18-FY19 WORK

* Developing and Testing of fracture models using experimental

field data: DECOVALEX-19 Task C
* In-depth study of factors that atfect tlow and transport
* International Participation: DECOVALEX-19

= Task A: Modeling advective gas flow through low permeability materials

= Task C: Hydro-mechanical-chemical-biological processes during groundwater
recovery

= Task F: Fluid inclusion and movement in tight rock

* Reports and Publications:
= Evaluation of Spent Fuel Disposition in Crystalline Rocks: FY18 Progress report
» Presentations at 6™ and 7" DECOVALEX-19 Workshops
= DFNE-2018 Conference, Seattle, WA, June 20-22, 2018
= CouFrac-2018 Conference, Wuhan, China, Nov. 12-14, 2018
= IJHLRWM Conference, Knoxville, TN, April 14-19, 2019
= NWTRB Workshop, San Francisco, CA, April 23-24, 2019
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MI1ZUNAMI URL RECOVERY EXPERIMENTS
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EXPERIMENTAL PRESSURE DATA IN CTD AND
AT OBSERVATION POINTS IN WELL 12M133
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PRESSURE RECOVERY MODELING

* Base case domain: 200 m x 300 m x 200 m
= Mesh with 1,500,000 grid blocks (2 m x 2m x

2 m cells size)
* Fracture model used with 10 realizations
= Upscaled permeability and porosity i
* PFLOTRAN used for flow and transport 5

* Ran model to steady state with B
experimental pressure data set =

222222

28888 ¢
2888

* Simulated pressure recovery for a period
of one yeat. B
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-PREDICTED PRESSURE DISTRIBUTIONS
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Realization 2:
Predicted pressure at t = 0 days

Realization 2:
Predicted pressure at t = 360 days
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Water Flow at CTD Walls (m3/day)

RECOVERY: PREDICTED FLOW AT CTD
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Experimental leakage
Data

Leakage from CTD
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PREDICTION OF PRESSURE AT OBSERVATION
POINT P1

4.0
3.5 | —
L e———
3.0 —r - - Exp
R1
25 —R2
&
g R3
220 ——R4
= |
a ——RS5
»
——R7
[-500m galley)
1.0 —Rs
—R9
05 —R10
0.0
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360

Time (Days)

2019 Spent Fuel & Waste Disposition Annual Working Group Meeting 8



PREDICTION OF PRESSURE AT OBSERVATION
POINT P2
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PREDICTION OF PRESSURE AT OBSERVATION
POINT P3
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FACTORS THAT INFLUENCE FLOW AND
TRANSPORT IN FRACTURED CRYSTALLINE ROCK

* Conducted sensitivity study to quantity the effect of:
* Domain size (boundary condition)
= Upscaling from DFN to Continuum representation

100
—smaller domain (200mx300mx200m)

90 —larger domain (1386mx1486mx806m)
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SUMMARY OF DECOVALEX-19 TASK C
MODELING WORK (FY18-19)

* Modeling was conducted to predict recovery experiments at
the Mizunami URL.

* Simulations were made to understand the effect of domain
size and upscaling on flow and transport (on going).

* Work on DECOVALEX-19 will be completed in 2019.
* Participation in DECOVALEX-19, Task C:

* Interpretation of measured fracture data from tunnel walls and from
packer tests in wells.

* Development of a fracture model and fracture data for the Mizunami
Site.

* Development of modeling tools for flow, reactive and non-reactive
transport, and geochemistry.

* Comparison of modeling results with international teams ( data
interpretation, modeling tools).
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