CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
TRIP REPORT

SUBJECT: 7" DECOVALEX-2015 Workshop

DATE/PLACE: April 13-16, 2015
Brno, Czech Republic

AUTHOR(S): Chandrika Manepally
Center for Nuclear Waste Regulatory Analyses (CNWRA®)
and
Randall Fedors
U.S. Nuclear Regulatory Commission (NRC)

PERSONS PRESENT: Randall Fedors (NRC) and Chandrika Manepally (CNWRA) participated
in the 7" workshop of the DECOVALEX-2015 project.

BACKGROUND AND PURPOSE OF MEETING/TRIP: The workshop was held on

April 13—16, 2015, in Brno, Czech Republic. The Development of Coupled Models and Their
Validation Against Experiments (DECOVALEX) project is an international collaboration focused
on modeling thermal-hydrological-mechanical-chemical (THMC) processes associated with the
geologic disposal of high-level waste and spent nuclear fuel. The purpose of the workshop was
for participants to interact to identify issues and learn from the variety of approaches taken by
the different teams.

SUMMARY OF ACTIVITIES: The NRC and CNWRA staffs’ participation in the

7" DECOVALEX-2015 workshop provided an opportunity to interact and discuss other
organizations’ approaches and progress in modeling field experiments encompassing near-field
coupled THMC processes. The workshop agenda is included as an attachment. The activities
at this workshop included (i) discussion on approaches and progress by each participant for the
relevant portions of the five tasks, (ii) informal interactions between presentations and group
discussions, and (iii) field trips. Discussions of research progress for DECOVALEX-2015 tasks
provided a better understanding of the technical difficulties in understanding near-field
conditions and the advantages and disadvantages of several alternative approaches.

Involvement with DECOVALEX will allow the staff to leverage expertise from waste disposal
programs from many countries in understanding complex near-field processes and issues in a
variety of geologic environments. Leveraging international experience will help the NRC and
CNWRA staffs understand important technical and performance issues that may influence
planning and preparation for future regulatory developments as the U.S. national waste policy
and program evolve.

The continued development of modeling tools validated against large underground experiments
will, in subsequent years, enable staff to provide insights on the importance of coupled
processes on repository performance for geologic disposal. The NRC and CNWRA staffs will
continue to develop the modeling tools needed to analyze coupled processes in the near field of
repositories in the saturated zone.



Use of these data could guide and constrain scenario modeling of coupled THMC near-field
processes. In addition to the continued development of modeling tools and identification of
required constitutive relations for near-field processes, the NRC and CNWRA staffs will continue
to use information leveraged from international interactions to refine near-field abstraction
approaches and data for performance assessments.

Trip Details

Five tasks were agreed upon at the 15 DECOVALEX-2015 workshop in April 2012, called A, B1,
B2, C1, and C2. The NRC staff will continue to participate in Tasks A, B1, and C1. CNWRA
has been tasked to support NRC with Task B1. All staff will continue to follow discussions for
Tasks B2 and C2 to gain insights from the efforts and approaches of other DECOVALEX
participants. Because of the open and collaborative environment in DECOVALEX, the staff is
able to gain insights from the discussions pertaining to the other tasks. Four of the tasks involve
modeling of experiments at underground facilities and the fifth task involves modeling of a
complex laboratory experiment.

The following tables provide information related to the task description, participants, discussion
points, future work, and action items specific to NRC/CNWRA for each task. The acronyms
used in the tables for each task are as follows:

BGR Federal Institute for Geosciences and Natural Resources, Germany
CAS Chinese Academy of Sciences

CEA Commissariat a 'Energie Atomique, France

CIMNE Centre International de Métodes Numeérics en Enginyeria, Barcelona, Spain
CNSC Canadian Nuclear Safety Commission, Canada

DOE Department of Energy, USA

ENSI Swiss Federal Nuclear Safety Inspectorate, Switzerland

IC Imperial College of London, UK

IRSN Institut de Radioprotection et de Sireté Nucléaire, France

JAEA Japan Atomic Energy Agency

KAERI Korea Atomic Energy Research Institute, Korea

KINS Korea Institute of Nuclear Safety

KRMC Korea Radioactive Waste Management Corporation

KIGAM Korea Institute of Geoscience and Mineral Resources

KTH Royal Institute of Technology, Sweden

LBNL Lawrence Berkeley National Laboratory, USA

NAGRA Nationale Genossenschaft flr die Lagerung radioaktiver Abfélle, Switzerland
RAWRA Radioactive Waste Repository Authority, Czech Republic (SURAQ)
RWM Radioactive Waste Management, UK (formerly NDA)

SNL Sandia National Laboratories, USA

SNU Seoul National University

TUL Technical University of Liberec, Czech Republic

UFZ Helmholtz Centre for Environmental Research, Germany

UPC Universitat Politécnica de Catalunya, Spain

UGN Institute of Geonics, Science Academy of Czech Republic

UoE University of Edinburgh, UK

Quintessa Quintessa Ltd., UK
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Technical Site Visit

As each of the participating teams hosts a workshop, the host generally arranges for a site visit
to their underground facility, relevant laboratory, or waste facility. At this workshop, the
technical site visit was arranged to the underground research facility (URF) at Bukov by Sprava
Uloziét Radioaktivnich Odpadu (SURAO)'.

This facility is located at a depth of 600 m and is a part of an operating uranium mine. The
construction of this facility was initiated in August 2013 and expected to be completed in 2015.
The URF is located in a crystalline rock (gneisses and migmatites with local granite pegmatites)
and some fracture and fault zones. The facility consists of an access gallery, a 70 m-long spilt
research gallery, and 2 research chambers 20 m long. SURAO has also initiated geological,
geotechnical, hydrological, and geochemical characterization studies at the site.

! http://www.surao.cz/eng
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7 Workshop & Steering Committee Meeting

Best Western Premier Hotel International Brno, 13" — 16" April 2015

Organized by Radioactive Waste Repository Authority

Day 1 (13" April 2015)

10:00 - 11:00 On-site registration with coffee/tea

11:.00-11:10 Welcoming address (Jifi Slovak, SURAO)
11:10-11:20 Opening of the workshop (John Hudson, UK)
11:20-11:40 Current statue (JiFf Slovak, SURAO)

11:40 - 12:40 Lunch

Session 1. Task A — The SEALEX In-situ experiment {Chaired by Alain Millard}

12:40-12:50 Briefing for problem or step of Task A(A.Millard, France)
12:50-13:10 Presentation of IRSN team (IRSN, France})
13:10-13:30 Presentation of CNSC team (CNSC, Canada)
13:30-14:10 Presentation of RWM team (Quintessa/RWM, UK}
14:10-14:30 Presentation of RAWRA team (UNG, Czech Rep.)
14:30 - 14:50 Coffee/tea break

14:50 - 15:20 General discussions on Task A (Led by A.Millard}
15:20 - 16:20 Task Force Meeting for Task A (Led by A.Millard)
17:00-18:30 Visit Spilberk Castle

Day 2 (14" April 2015)

Session 2. Task B1 — Heater test, Mont Terri {Chaired by Benoite Garitte)

08:00 - 08:10 Briefing for problem or step of Task B1{B.Garitte, Switzerland}
08:10-108:30 Presentation of BGR/UFZ team (BGR/UFZ, Germany)

08:30 —08:50 Presentation of CAS team (CAS, China)

08:50 -09:10 Presentation of DOE team {LBNL, USA}

09:10 —09:30 Presentation of ENSI team (ENSI, Switzerland}

09:30 - 10:00 Coffee/tea break

13
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10:00 - 10:20
10:20 - 10:40
10:40-11:00
11:00-11:20
11:20-11:40
11:40-12:40
12:40-13:40

Session 3: Task B2 — EBS Experiment

13:40-13:50
13:50 - 14:10
14:10 - 14:30
14:30 —14:50
14:50 - 15:10
15:10 - 15:30
15:30 - 15:50
15:50 - 16:10
16:10-17:10
17:10-18:10
19:00 -21:00
Day 3 (15" April 2015)

Session 4: Task €1 — THMC of single fractures

08:00 - 08:10

08:10 —08:30

08:30 -08:50

08:50 —09:10

09:10 - 09:30

09:30-09:50

09:50 - 10:10

10:10 - 10:30

14

D V,

Presentation of IRSN team (IRSN, CNSC, Canda)
Presentation of JAEA team (JAEA, Japan)

Presentation of KAERI team (KAERI, Korea)
Presentation of NRC team (CNWRA/SWRI, USA)
General discussions on Task B1(Led by B. Garitte}
Task Force Meeting for Task B1

Lunch

{Chaired by Yutaka Sueita)

Briefing for problem or step of Task B2 (Y.Sugita, Japan)
Presentation of BGR team (BGR, Germany)
Presentations of CAS team (CAS, China}

Presentation of DOE team (LBNL, USA)

Coffee/tea break

Presentation of JAEA team (JAEA, Japan)

Presentation of KAERI team (Inha University, Korea)
General discussions on Task B2 (Led by Y.Sugita)

Task Force Meeting for Task B2

Task Force Meeting for Task C1, C2 — paralell sessions

Dinner

{Chaired by Alex Bond}

Briefing for problem or step of Task C1 (A.Bond, UK}
Presentation of CAS team (CAS, China)

Presentation of RWM team (Quintessa/RWM, UK}
Presentation of RWM team (Imperial College, UK}
Presentation of RAWRA team (TUL, Czech Republic)
Presentation of SNL team (SNL, USA)

Presentation of KTH team (KTH, Sweden)

General discussion on Task C1 (Led by A. Bond)
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10:30 -10:50

Session 5: Task C2 — Bedrichev Tunnel Test Case

10:50-11:00
11:00-11:20
11:20-11:50
11:50-12:10
12:10-12:30
12:30-13:30
Session 6: Planning and Steering Committee
13:30-16:30
16:30 - 16:50

17:00 - 19:00

Day 4 (16™ April 2015)
Technical visit — URF Bukov

08.00

15

D V,

Coffee/Tea Break

{Chaired by Milan Hokr}

Briefing for problem for step of Task C1 {Chaired by M.Hokr)
Presentation of DOE team {SNL, USA)

Presentation of RAWRA team (TUL, Czech Republic)
Presentation of BGR team (BGR, Germany)

General discussion on Task C2 (Led by M. Hokr)
Lunch

{Led by Jens Birkholzer)

Planning for DECOVALEX 2019

Coffee/Tea Break

Steering Committee meeting

Departure from the hotel



