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Deep Borehole Disposal Concept ) .

* Waste disposal in boreholes in
basement rock (granite) at up to
5,000 m depth

* Very old, saline, immobile
groundwater

e Borehole diameter 25 to 45 cm

* Up to 400 steel waste canisters
for HLW, possibly SNF

e Boreholes would be sealed with
clay, cement, concrete

Field test site to be selected in early 2016, with commencement of drilling in
mid-2016

Sandia Proprietary



Sandia Proprietary

DEEP SLEEP

Boreholes drilled into Earth's crust
get a fresh look for nudear waste disposal

By Warren Cormwall
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US seeks waste-research revival

Radioactive leak brings nuclear repositories into the spotlight.
Jeff Tollefson

04 March 2014
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Final Disposal in Deep Boreholes Using Multiple Geological Barriers:
Digging Deeper for safety

Endlagerung in tiefen Bohrl&chern unter Nutzung mehrfacher
geologischer Barrieren —:
Weiter in die Tiefe gehen fir die Sicherheit

International Expert-Workshop 201 The
Bertn G:BERLI N 2015 Economist Forbes

Drganisation: KIT, TU Freiberg, Herrenknecht GmbH

also, written up in

Participation (intended): Baker-Hughes, IAEA, IfG, GNS, GRS, Sandia, RWTH Aachen, TU Clausthal-
Zellerfeld, MAGRA, University Uppsala, Piewak & Partner, Hydroisotop, MIT, BGR, BMWi, BMUB,
Umweltministerium BaWii, net, Uni Freiburg, Regierungsprasidium BaWi, Okoinstitut, DBETec, ...

The Motley Fool
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Sandia has led development of the Deep Borehole disposal option

Sandia
National

from 2009 LDRD to DOE field test program initiated in 2015

“DOE should develop an RD&D plan and roadmap for taking the borehole disposal concept to
the point of a licensed demonstration.” Blue Ribbon Commission final report, January 26, 2012.
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Sandia led 2014

Sandia 2009-2011 Deep Borehole LDRD Sandia led 2012 DOE/NE Deep
DOE/NE Deep Borehole Project Plan

Borehole Roadmap

[ 5-year project implementation plan J

FY15 FY16 FY17 FY18 FY19
Draft RFP Issued Site Management | Characterization Field Test BorehcldDocumentation
04/07/15 Characterization Borehole Start Drilling Field Test Analyses
Final RFP Issued Borehole Contract | Start Drilling 07/07/17 Evaluation
06/03/15 Awarded 09/01/16 09730/19
12/14/15 4
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Leading Indicators

Leading-ish Indicator or Measure g 2 2 % 3 ‘2 % % @Ej o~ % :‘f i © :f; 'g :%
Strong & Focused Leadership by Sandia Management + ... £:£5

PhD hiring from top-ranked schools

I1 ? ? ?
Retention of top-ranked researchers
IT ? ? ?
Funding efficiency = proposals
submitted vs. proposals funded ? ? ? ?

Identification of the “right” locations
in which to publish and/or to present
to get visibility

Identification of “preferred” partners
and nurturing of “preferred”
partnerships

Number and frequency of
conversations with customers about
research topics

Customer incorporation in planning
documents / workshops / dialog

= 3 2 =

+
IT
IT
IT
IT
IT

-~

?

Follow-on R&D or implementation
investment by federal customers and
or commercial investment

Industry representation on Sandia
External Advisory Boards

= 3 A 3 3 A =
9 W

= 32 32 32 4

= 3 32 32 A

= 3 3 4

= 3 32 2 A

Industry input to LDRD calls and
project selections
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Lagging Indicators

] Elements of “Value”
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Helped solve a national problem + ... § 8:8 &§388 =353
Refereed publications in high-

mm ? 7 @ O O
Journal covers and cover articles II I1 ? ? II II T1
Books and book chapters I1 11 ? ? ? I1 11
Citations 1T 1T ? ? I1 II T1
Invited talks I ? ? ? I1 I1 IT
Best conference paper and poster II II ) 2 2 II II
awards .

Workshop and conference

leadership H ? 7 ? H H H
Professional leadership (editors,

society officers and committees) I1 ? ? ? IT IT IT
TA’s, patents (applications and

awards), copyrights, etc. I1 I1 I1 I1 £ I1 I1
CRADAs IT IT IT IT IT IT I1
Media Recognition 11 ? ? ? ? II 11
Awards (e.g., R&D 100, PECASE,

e I I ? 2 2 I I
Follow-on funding I o I I ) ) I




