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Session 3: SPECIAL TOPIC: Waste Forms Inventories,

Models, & Testing — Introduction/Overview
May 2021 SFWD Campaign Virtual Meeting
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Sandia National Laboratories is a multi-mission laboratory managed and operated by National
Technology and Engineering Solutions of Sandia LLC, a wholly owned subsidiary of Honeywell

International Inc. for the U.S. Department of Energy’s National Nuclear Security Administration under
contract DE-NA0003525.
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FY 21 Updated SFWST Disposal Research R&D Campaign

Structure

Spent Fuel and Waste Science and Technology (FY20) Spent Fuel and Waste Science and Technology (FY21)
— —
Disposal Research Disposal Research
p— Argillite Disposal R&D p— Argillite Disposal R&D
p— Crystalline Disposal R&D p— Crystalline Disposal R&D
p— Salt Disposal R&D p— Salt Disposal R&D
p— Geologic Disposal Safety Assessment p— Geologic Disposal Safety Assessment
— Direct Disposal of Dual Purpose Canisters — Direct Disposal of Dual-Purpose Canisters
p— International Collaborations Disposal Research p— International Collaborations Disposal Research
— Engineered Barrier System R&D — Engineered Barrier System R&D
| — i | Inventory and Waste Form Characteristics and
OWL - Inventory and Waste Characterization - SNL FY2 1 Plan ni ng Performance
| Technical Support for Underground Research Laboratory |___ Technical Support for Underground Research Laboratory

Activities Activities
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FY 21 Updates SFWST Disposal Research R&D Campaign Structure

= [ntegration Within Disposal Research for Waste Forms (SNF)
» With Storage and Transportation (S&T) R&D
» With Integrated Waste Management (IWM) Campaign

> Further...

Spent Fuel and Waste Science and Technology
(FY21)
—

Disposal Research

= Argillite Disposal R&D
f— Crystalline Disposal R&D
— Salt Disposal R&D

—  Geologic Disposal Safety Assessment

—= Direct Disposal of Dual Purpose Canisters

International Collaborations Disposal
Research

- Engineered Barrier System R&D

|__ Inventory and Waste Form Characteristic
and Performance

___Technical Support for Underground Research
Laboratory Activities

Disposal Research

—

Inventory and Waste Form
Characteristics and Performance

- OWL - Inventory - SNL

- Waste Form Testing, Modeling, and Performance - SNL

- SNF Modeling and Testing - ANL

s SNF Modeling and Testing - LANL

SNF Modeling and Testing International Collaborations -
PNNL

p— SNF Degradation Testing - ORNL

- Advanced Isotopic Measurements of HBU SNF - ORNL

— Cladding Degradation Conceptual Model - PNNL

— Cladding Degradation Conceptual Model - SNL

Birkholzer and Sassani (2020; NWTRB Board Meeti
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Work Package Integration

L 2 nixed ligands/metals
BT aqueous cComplexes
W+ SOF i HSO, IS0 aqueous complexes LANL
CH cr . U/CIT agqueous complexes
CO+ ; HCO, i . )
Saline solutions  alevated T U ‘I— -.==i ..|:-. I.._..:.: :”:'_:i.:l._: ”

lack of reliable data at elevated T

Inventory and
Waste Form
Characteristics
and Performance
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> S&T R&D
> WM
> Further...

High 3 3 ' |
. ; . &
Resolution Experimental determination  Experimental determination Exparimental determination . '
C h = I of thermodynamic stability of thermodynamic stability of the parameters of aclivity ; ik
emica of major U complexes with of mixed ligands/mixed metals models for highly saline solutions | | e
A A norganic ligands complexes of U J hasil
Separations narpanslo el , 1 g
ORNL | sruelble
- SIMFUEL
»
°

Electrochemical tests on SIMFUEL materials
Development of the Fuel Matrix Degradation Model (FMIDM)

SNOWL (Online Waste Library)
DOE-Managed Waste for
Deep Geologic Disposal

SNL/PNRladding Degradation SALVI Cell ORNL

Integrated SNF Testing
2 Planning Activity
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