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SANDIA NATIONAL LABORATORIES OVERVIEW
SANDIA'S HISTORY IS TRACED TO THE
MANHATTAN PROJECT

...In my opinion yon havetere an
oppoallniO,,to.render an exVtional
service in Aational interest.

• July 1945 _ ,
Los Alamos creates Z Division

• Nonnuclear component engineering

• Novcmbcr 1,1949
Sandia Laboratory established

• AT&T: 1949-1993

• Martin Marictta: 1993-1995

• Lockheed Martin: 1995-2017

• I lone +well: 2017 resent

SANDIA HAS FACILITIES
ACROSS THE NATION

Main sites

• Albuquerque, New Mexico

• Livermore, California

SANDIA ADDRESSES NATIONAL SECURITY CHALLENGES
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Activity locations

• Kauai,Ilawaii

• Waste Isolation
Pilor Planr,
Carlsbad, New Mexico

• Pantex Plant,
Amarillo, Texas

• 'IOnopah, Nevada

SANDIA'S BUDGET and WORKFORCE
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COUPLED MECHANISMS IN HIGH LEVEL WASTE REPOSITORY ROCK
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GEOSCIENCE RESEARCH & APPLICATIONS

Yucca Mountain Project Waste Isolation Pilot Plant

Science of Carbon Storage
in Deep Saline Formations
Process Coupling Across Time and Spatial Scales

1.4

CO2 Sequestration

Subsurface
Characterization Et

Engineering

Drilling Technology Et
Downhole Tools

0000
WOO.
00,
digh"M:
Unconventional Shale

Science

Strategic Petroleum
Reserve

s.t •
Nationa mergenCy r

Responses
Columbia Accident, 2003

Deep Water Horizon, 2010

AlisaCanwaas-Le.alt., 2015-

Safe Oil Et Gas Transport



YUCCA MOUNTAIN PLANNED SCHEDULE
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YUCCA MOUNTAIN PROJECT (YMP) — In Situ Stress
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Initial stress measurements in the Exploratory Studies Facility Yucca Mountain, Lee and Haimson,1999



YUCCA MOUNTAIN PROJECT (YMP) - Designing Emplacement Drifts
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WIPP (WASTE ISOLATION PILOT PLANT)

The Nation's only deep geologic repository for
defense-related transuranic nuclear waste

1975 - Present WIPP site selected for further characterization

1998 - In May, EPA certified WIPP's Compliance

1999 - In March, WIPP received its first transuranic waste

shipment

Located in semiarid desert of SW New Mexico

Repository in bedded salt beneath water table
provides primary isolation of nuclear waste
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FINAL SHAPE OF SURROGATE WASTE PACKAG
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LABORATORY TESTING and DEM MODELING of FRACK1N
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Idealization of Microsqal hysics
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DEM SIMULATION OF FRACKIN1G (SH 2
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COLUMBIA ACCIDENT INVESTIGATION
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,r1ULTISCALE GEOMECHANICS EXPERIMENTS

1.

Micro Scale Testing



MICRO PILLAR UNIAXIAL COMPRESSION TEST 1 

E.Bearn
5.00 kV

Det spot
CCHM-E 3 4.917 45.0' H 6.'337

E Beam Cie Spot FidiVO
500 kV CIDNI-4E 5 5.03P 45.0'

Sean
H 213.51

Mag
5.110 IKX

GOTHIC Shale UCS: 4 GPa vs 90 MPa and E: 40 GPa vs 20 GPa



DIGITAL ROCK PHYSICS USING FIB/SEM and 3D PRINTING

Reproducible synthetic media that mimic natural
media, potentially enabling a limitless set of
experiments benefiting all manner of scientific
research

Vp and Vs Measurements
• Vp_dry • Vp_wet Vs_dry
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Yoon, H., and Dewers, T. A., 2013, Nanopore structures, statistically representative elementary volumes,

and transport properties of chalk: Geophys. Res. Letters, v. 40, no. 16, p. 4294-4298.



CHARACTERIZATION OF PORE STRUCTURES USING m-SEM

• Integrated Characterization of Shale Poromechanics

• MuItiSEM (World's fastest scanning election microscopes) Application

• Mineralogy Mapping & Nano-indentation

lon-milling polished Mancos sha(e sample
(1" dia, yellow box for mineralogy mapping)

(-100 pm x 90 pm hexagon)

MuItiSEM scanning of two large areas

at 4 nm resolution (example)

• 1.5 mm x 14 mm scanning area
• 3,122 hexagons (green)
• Each hexagon consists of 61 images
• Each image consists 3128 x 2724 pixels
• Total 190,442 images (1.47 TB)



GEOMECHANICS EXPERIMENTAL CAPABILITIES •
Constitutive testing

Hydrostatic compression (< 1 GPa)
O Uniaxial compression (< 4.5 MN)
O Triaxial compression (< 1 GPa)
O Uniaxial strain
O Creep testing (> 10-10/s)
O SHPB (<103/s)

Phenomena simulation
Compaction band

O Slurry injection
O PZT phase transformation (-65 to 150°C)
O HV breakdown (<10KV)

Material parameter measurement
O Density, Porosity, Permeability
O E and V or (G and K)
O Thermal expansion, thermal conductivity
O Vp, Vs, and AE source location

Micro-Nano Scale testing
FIB/SEM

Large scale field testing
WIPP, YMP
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New Trend and Future(?)

ThankYou
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