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Introduction

» Many issues affect Waste Management

Program management & priorities

Human capital / Aging workforce
Funding

Technology

Public acceptance

» Focus on Technology

Back in 80’s - 90’s DOE promoted emerging technologies
But many technologies offered were not yet mature

Since then funding in R&D have been reduced and focus shifted
on commercial applications

FBO we have the appropriate Technology Mix to
successfully address the present and future Waste
Management challenges?




DOE Expectations

Savannah River Site Footprint Reduction Proposal

Remaining - T ™ Remaining
Completions o Completions
in 2007 ) in 2015

263 square miles 31 square miles

Ref: REDUCTION OF EM FOOTPRINT AND ESTABLISHMENT OF ENERGY PARKS.
OFFICE OF ENVIRONMENTAL MANAGEMENT DECEMBER 2008

» 1/ Reduce the legacy footprint of the DOE complex

Life cycle costs reduction / Small sites completion / 90% footprint reduction
by 2015

» 2/ Support new, beneficial sites missions

Enable reuse of infrastructure for other energy missions or community use
o “Energy Parks” ; Produce energy and demonstrate advanced technologies

o Ensure long-term mission at sites — sustain jobs




Energy Parks

» “Brownfield” sites

_ o 39 tons CO;
reusing existing

Infrastructures and

workforce 18.5ons GO

» Clean Fuel / green

. 17 tons CO;
energy production

Including Nuclear
Power Facilities

15 tons CO;

» Attract Industry and
facilitate Lab /
Industry partnership

Tons of carbon (&equvaent/GWhr




DOE Expectations (cont’d)

» 3/ Treatment and Disposition of Highly Radioactive Material

Special Nuclear Material (e.g., Plutonium)
Defense Nuclear Fuel and High Level Waste
Tank Farms

Commercial Used Fuel

» 4/ Prepare the future of Nuclear Energy

Nuclear Renaissance / Next generation of Reactors
Advanced Recycling

Security of Supply

Non-Proliferation (including Global Thtreat Reduction)




A

HLW : Haven't we picked the Low Hanging Fruit ?

» Most of the difficult problems lie ahead

Large quantities of High Level Liquid and Sludge
Waste

e remain to be processed, with complex retrieval
and chemistry issues

Hundreds of low integrity underground tanks

e remain to be emptied, cleaned and
administratively “closed”

Large quantities of DOE used fuel and special
nuclear material

e remain to be stabilized and prepared for
disposition

> 50,000 tons of civilian used fuel requiring
disposition

e Yucca Mountain ?




Technology readiness & examples

Cold crucible

Tanks induction
chemical  pFractional Melter Recyeling - mobile hot
cleaning \ crystallization cells

Steam
Reforming

Technology Readiness Levels

Lowesat readiness leveals Highkat rn\dlnma ey iels
4 mnnhil

Source: Gas analysis of DOD data,

TRL=6 required
for DOE
deployment




Example: Mobile Hot Cells

» At site retrieval, characterization, treatment and repackaging
without new fixed facilities

Increase flexibility / reusability

Reduce D&D costs




Example: Waste Pre-treatment

» Segregate radionuclides from non-radioactive waste
species that increase glass volume

Sodium Removal (Fractional Crystallization)

On-Site

o ; : Storage

>05% of Fladmnuclldes: High-Level Waste ——
<10% of Waste Mass Vitrification by Geologic

Disposal

Hanford Tank Waste Pretreaiment
(~53 Million Gallons in Facility (Separates
177 Underground Tanks) Radionuclides
from Chemicals)

<5% of Radionuclides > Ly-Activity Waste On-site
>90 of Waste Mass mobilization Disposal
™™

“Reducing the quantity of sodium in LAW to be
vitrified....is the most important element in
determining the duration, the need for additional LAW

treatment capacity, and the cost of the mission.”
- DOE External Technical Review on System Planning for LAW, 2008

h 4
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Example: Steam Reforming

THOR" Fluidized Bed Steam Reforming Technology

LS. Commercial and L.5. DOE Technalogy Deployment

U.S. COMMERCIAL NUCLEAR DEPLOYMENT

T

s 5 - \
=4 o L L
= = By -8 i
e |
e ;

Engineering Scale Siudswik Processing Studsvik Processing Faclity 10 years of operations
Technology Demaonstration Facdity Dusgn Erain, TH =300,000  of wasle processed
Fer Cormmercial Muckear 19971088 1844 1888 -presant

Applications - 1997

U.S. DOE DEPLOYMENT

Firat U.5. DOE Depioyment — IWTU Idaho
- Construction Bagan in late 2006
- Facility Startup in ko 2010

Banch-scale Radicactive Testing
= Idaho Sodium Bearing Waste
- Hanford LAW Engineering Scale Technology Demonsiratons:
- 5RS Tank 48 Wasta: - Idahio Sodium Baaring \Waste
2002 - 2004 - HanBord LAWY and Vilrification Secondary Wasle
- SRS Tank 4B Waate o
2004 - 2008 ; i

I Waste Treatment Demonstration
For SRS Tank 48 Waste
2008
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Example: Tank Chemical Cleaning

» Technology derived from Reactor
primary loop decontamination

for hands-on maintenance

» Potential to remove heels and
most of remaining contaminants in
tanks and pipes

Up to “Mirror Polish” surface finish

» While minimizing production of
secondary waste

local regeneration and recycling of
chemicals

» Directly relevant for final steps in
tanks closure

CORD -
Chemistry

skid
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Example: CCIM advanced vitrification

» Reduced footprint
» High temperature

high waste loading
high throughput
process new / highly corrosive waste
» High equipment durability
lifetime design / reduced maintenance
reduction of secondary waste
» High flexibility
small holdup
easy to stop and restart
» Potential for longer-term improvements

new advanced matrix formulation

e Glass-ceramics, Ceramics

orodict layer
during metting {5

I £
rvciten oass  ShE

13



Minimizes Facilities Footprint
Enhances Public acceptance

Long-term storage and
preparation for disposal

Destroys Special Nuclear
Material

Provides Energy Security
Recycled fuel

- Mixed Oxide Fuel

- Reprocessed
uranium

Nuclear

and
Special Nuclear
Material

Example: Recycling

Reduces waste volume

with Ultra Stable waste forms

- Vitrified Waste
- Compacted Waste
Optimized
Waste

v

Recycling Facility
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In Short...

Volume Reduction of Used Fuel as Compared to Direct Disposal

m3/MTU
2

15

Canistered

1 Used fuel

0.5

0

Final waste volume Direct disposal of
after reprocessing Used fuel

15




With Today’s Conditions,
Recycling Economics Further Improve

Area of relative competitiveness of recycling

e e and once-though strategy (in discounted costs)

($2005/ kgHM) 1,200
Recycling more competitive
(>10% cost difference

900 - P
BCGresults L————— > = | BCG results with
with new K new repository cost

repository cost 1 estimates and

estimates Comparable current long term
600 - / economics

Unat prices ($68/Ib

as of Apr 14, 2008)
300 1 Once through more competitive
(>10% cost difference)

Original BCG
results

+/- 10% cost range

31 95 $2005/ b U304

Uranium price
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Conclusion

» Industry has technology available

to address some the most difficult cleanup
challenges facing DOE

as they reduce the footprint

» There are still areas where Research and
Development is needed

engaging industry together with the national labs

to ensure most efficient transfer while adapting
technologies to DOE needs
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