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Acronyms
$/lb Dollars / Pounds LaBr Lanthanum Bromide
$1M One Million Dollars LANL Los Alamos National Laboratory
20L 20 Liters LBNL Lawrence Berkeley National Laboratory
ACP Area Completion Projects M&O Maintenance and Operations
Al Aluminum MicroCED Micro-Biological-Based Chlorinated Ethene
ASCEM Advanced Simulation Capability for Destruction
Environmental Management MNA Monitored Natural Attenuation
BSWTS Big Stream Water Treatment System ORNL Oak Ridge National Laboratory
CMTS Central Mercury Treatment System (Y-12) PCE Polychlorinated Biphenyls
CPT Cone Penetrometer Technology pH Negative Logarithm of Effective Hydrogen-
Cu ft Cubic Feet lon Concentration
Cucy Cubic Yards PNNL Pacific Northwest National Laboratory
CVOCs Chlorinated Volatile Organic Compounds R&D Research and Development
DOE Department of Energy SFA Science Focus Area
EA Early Action SNL Sandia National Laboratory
HQ Headquarters SVE Soil Vapor Extraction
1-129 lodine-129 TCE Trichloroethylene, Triclene
IDW Investigative Derived Waste TRU Transuranic Waste
IFRC Integrated Field Scale Subsurface Research VOCs Volatile Organic Compounds
Challenges SRS-AC  Savannah River Site — Area Completion
ITRC Interstate Technology and Regulatory Council SRNL Savannah River National Laboratory
INL Idaho National Laboratory

safety & performance 4 cleanup % closure
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ENERGY ACP /SRNL Technology Collaboration

Purpose

Demonstrate collaboration and communication between
Savannah River National Laboratory and Area Completion
Projects in successful development and deployment of
innovative technologies that address SRS, the DOE Complex,

and other environmental restoration needs.
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 Mature Program

- Early realization that technology would result in cost
effective, schedule efficient, and improved cleanup

« ACP and SRNL have been
collaborating from Program'’s
onset to address project
specific technology needs
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Direct Push
Technology

Y

Initial Focus:

* Minimally to non-invasive,
real time characterization
technologies

Mobile
Lab

Treating a Contaminated Site

Waste
site

-
- Aggressive

Source Zone

; | Dilute Plume/Fringe
$/Ib contaminant or $/cu Primary Groundwater/Vadose :
yd. Removal Zone Plume gﬂjﬁ sou rce

¥ peration and

:x;;‘)-p.lsorsdmu ydor Costs: maintenance costs $itime
< $100/b for chiorinated $lireatment volume (gallon/cu ft) . - H
soents oxamplo ey remediations
Hiohly Aggressive Teohologies. <$0.5-§10 / 1000 gallons Phitoremediaiicn

7 Less Aqqressive Active Techrologies: Passive Sail Vapor Extrachen
Excavation fir stripping [barcballs)
Heaﬁ [Uzln;m'; Urderﬁw;»d SHPPING  Regiraulaion valls Nonitered Natural Mtenuation
e SouticalPeistance lialrg) Hydraulic barrier / Phytoimigation
I sty chemical oxdaticn Base injecticn

Active Soil Vaper Extraction

M Environmental Management

safety ¢ performance 4 cleanup % closure
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* Minimally to non-invasive, real time characterization
technologies

_Simpler mobilization [&

—Minimize / eliminate
Investigative Derived Waste

—Immediate delineation
of nature and extent

M Environmental Management
safety ¢ p 'ormance ¢ cleanup ¢ closure
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* Aggressive source remediations

— Eliminates largest impact to risk and transport of
contaminants
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 As Program matured and evolved into Area
Completions, remediation technology needs
evolved:
— “Polishing”/ passive remediations (low energy, sustainable)

— Monitored Natural Attenuation and Enhanced Attenuation
approaches

— In Situ closure of technologies for hardened facilities

Treating a Contaminated Site

Source Zone
Dilute Plume/Fringe
$/b contaminant or $/cu Primary Groundwater/Vadose

yd. Removal Zone Plume %%Z%lnonand
examples:
< $50.8100/cu yd or ¢ . i maintenance costs $/time
< $100/4b for chlorinated o;;ﬁ;’;rm volume (gallon/cu f Low Eneray Technoloales:
sovents <§0.5-§10/ 1000 galions Fhitoremediaticn
Highly Aqgressive Technologies: R i
Excavai Less Aggressive Active Technologies: Fassive Sail Vapor Edracien
acavation EpET: {barcballs)

A ) . Mir stripping
Heatirg (Dynariic Underground StMEeing  pacice 1sticn vells Monitered Naturd Mtenuation
or Bectrical Resstance Heatirg) RN cuen

T ’ ; Hydraulic bamrier / Phytodmigation
In sitw cherrical oxdaticn Base injecticn

Active Soil Vapor Extraction

M Environmental Management
safety ¢ L 'ormance ¢ cleanup ¢ closure
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Micro-biological-based
Chlorinated Ethene
Destruction (MicroCED)

* Indigenous bacteria discovered
at SRS

« Capable of complete reductive
dechlorination of Chlorinated
Volatile Organic Compounds

Genetic signature indicating the presence of MicroCED

 The presence of these bacterium
at SRS will provide support for
future Area Completion Projects
Monitored Natural Attenuation
and Enhanced Attenuation
projects

MicroCED TCE Concentration
Reduction Process

MicroCED growth canister.
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Neat Oil

Edible Oils Technology |2 —

Background:

* T Area has a small persistent
Trichloroethylene / Polychlorinated
Biphenyls plume which is managed with
Pump and Treat (airstripper) A= noat (pure vegetablo ol

— Approximately $1M/year Maintenance & C = daop vadase | water tablo il injection wall
Operation COStS D = residual vadose source
— At a point of diminishing returns
New Strategy:
» Use Edible Oil injection techniques to

sequester and biologically destroy the
Volatile Organic Compounds

— Inject Neat Edible Oil to sequester Volatile
Organic Compounds (vadose zone source)

Oil Emulsion

—_ Inject Ed i ble O i I emu ISion (fOOd [ o]l rce) to Q : c;:)er;zfi:t;aatsg :r:xl:::iti;lt::ic:lc; gsl;lasc::r:egetable oil, nutrients and buffer/base
promOte m icrObiaI aCtiVity and redUCi ng g : :)I::ralliitfii:::/:I:r:j:zgz?r;vle;lil zone geometry
cond itions i n g rou ndwater (red u ctive E = air stripper - VOC water treatment system (equipped with tank/pump for recirculation)

dechlorination)
— Obvious results in less than six months

M Environmental Management

o
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Initiated first application in the F-Seepage Basin groundwater

lodine-129 can be captured with silver chloride to form silver
iodide, which has a very low solubility

Bench scale studies indicate that the materials developed are
very effective

SRNL will patent the invention for use

Electron Photomicrograph

Silver chloride in a soil matrix
after capture of iodine
(crystal structure change)
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« Reactor Vessel contains internal
aluminum (Al) metal components

Al metal corrodes in caustic
solution creating hydrogen

 Portland cement grout:
Negative Logarithm of Effective
Hydrogen-lon Concentration (pH)
12.4 to 13.1

* Neutral pH grout / fill have been
evaluated and Calcium Sulfate
mixture identified

105-P Reactor Vessel

-12-
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« Soil and groundwater technology development and

deployment at SRS can be found at:

http://irmsrv02.srs.gov/general/programs/soil/gen/sgcp_tech_descriptions.pdf

 WSRC-RP-99-4015

Soil and Groundwater Closure Projects
Technology Descriptions

(SRS

* Project and lab contacts identified

-13-
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 Programmatic technology needs:

—SRS-Area Completion Projects, collaborating with HQ and
Savannah River National Laboratory, contributed to the
2007 DOE Technology Roadmap

U.S. Department of Energy
Office of Environmental Management
(DOE-EM)
Engineering &
Technology Roadmap

Reducing Technical Risk and
Uncertainty in the EM Program

April 2007

—Research and development will benefit the entire DOE Complex
and beyond
EM Environmental Management

[ crv < artormnce + cisnip < cosurs |
£ -14-
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Soil and groundwater needs identified:

— Monitored Natural Attenuation / Enhanced Attenuation for Volatile

Organic Compounds

— Monitored Natural Attenuation / Enhanced Attenuation for Metals

and Radionuclides
— Remediation of “Tight” Zones

— Long Term Monitoring

-15-
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hnojggy Collabaratlon

Source Zone

Primary Groundwater / Dilute Plume / Fringe
Vadose Zone Plume

Matching Remediation Technologies to the Real World Is the Applied Science

Opportunity and Is Key to Transformational Environmental Management

Bob Aylward
Environmental Restoration Technologies Section
Savannah River National Laboratory

M Environmental thag,emem S R N L
1an ™
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The EM Leadership Pyramid

Chief Chief of Staff

Operations C.o'Dell

Officer

C. Anderson

Chief Business
Operations, 5. Olinger Officer
M. Sykes
Communications &
External Affairs,
S. Davenport

D. Moody M.McCormick D. Brockman W. Murphie E.Ziemianski* ). Cooper® ). Eschenberg 1. Craig

DAS Project Management
C. Wu*

"]

DAS Program Planning & Budget -—
J. Luczak

Project Assistance & Assurance, L. Ely
Construction Project Reviews & Assurance, M. Moore*

DAS Safety & Security Program
K. Picha*

Budget, C. Flohr
Strategic Planning & Analysis, B. Gaffney*

DAS Human Capital & Corporate Services "
S. Waisley

a4l

safety Management, T. Krietz*

safety Operations Assurance, R. Goldsmith
Standards & Quality Assurance, R. Murray
Safeguards & Security, K. Goodwin

EM Recovery Act Program
T. Johnson, Jr.*

Human Capital, D. Crouther
Corporate Information Technology, J. Beard
Business Services, M. Holt

DAS Acquisition & Contract Mgmt Pra—
J. Surash

&D
Y. Collazo

Technology |

Waste Processing, S. Schneider
Groundwater & Soil Remediation, K. Gerdes
Nuclear Materials Disposition, G. DelLeon

Environmental Compliance, W. Levitan
Public & Intergovernmental Accountability, M. Nielson

PacRagmee = = O

DAS Program & Site Support
M. Gilbertson

Large Site Support, ). Rhoderick
Small Site Completion, R. Schassburger®

Procurement Planning, M. Howard
Contract Assistance, ). Surash®

* Denotes Acting

**Small Sites: EM: Oakland Project Office. Energy
Technology Engineering Center (ETEC). GJO/Moab Progect.
West Valley Demonstration Project (WVDP), Southwest
Experimental Fast Oxide Reactor Project (SEFOR),
Separation Process Research Unit (SPRU), Miamisburg
Closure Project. GE Vallicitos; Science: Brookhaven

Laboratory (BNL), Argonne National Laboratory (ANL), SLAC
National A Lab y: NNSA: Nevada Test Site
(NTS), Los Alamos National Laboratory (LANL); Legacy
Management: Tuba City

11/21/2010

www.em.doe.gov

@ SRNL
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Groundwater and Soil Remedlatlon Research
&Development Areas

CENTER FOR SUSTAINAR,

Enhar?cgd Modeling for
Remediation Environmental
Technologies Management

Improved Sampling and
Characterization Strategies

Performance of Treatment and Cover
Cementitious Materials System Technologies

Enhanced Long-Term
Performance Evaluation
and Monitoring

@ SRNL

M Environmental Mana, Aemem
safet) ance clos
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Attenuation-Based Remedies for the
Subsurface Applied Field Research Center

- Identify and understand waste site evolution in the * Integration with Science Focus Areas:
context of sustainable long-term remediation for —Partnering with LBNL on Predicting
metals and radionuclides Contaminant Mobility at the Plume Scale

- Research areas include development of: challenge

— Enhanced attenuation technologies * F-Area is key field site for challenge

* Focusing on increasing complexity of contaminant
mobility over stewardship timeframes

— Tools and approaches to support field characterization

and monitoring

» Sorption, Geophysical & Isotopic studies
— Tools and approaches to support decision-making P phy P

* Reactive Transport Modeling

» Collaboration with SRS site, academia, industry,

and the national laboratories, as well as Interstate SRS F-Area field research area

&

Technology and Regulatory Council

» Advanced Simulation Capability for Environmental Lab Contributors:

SRNL, LBNL,
PNNL, SNL

Management Phase 1 Demonstration based on
SRS F Area and continuing integration efforts

MI:'Mvir.':mm'mal Management S R N L
™
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Deep Vadose Zone Applied Field Research Center

Mission: to protect water resources over the long-term by developing effective solutions to solve
DOE’s most challenging deep vadose zone characterization, remediation, monitoring, and

prediction challenges

* Remedial Design

—Research to support deep vadose zone
remediation

» Controlling Processes

—Quantify coupled processes for
conceptual model development

* Monitoring

—Assessing performance and long-term
threats

* Integration with Integrated Field-Scale
Subsurface Research Challenges (IFRCs)
and Science Focus Areas (SFAs):

— Hanford 300 Area Solving Uranium Migration
at the Hanford Site

— Role of Microenvironments and Transition
Zones in Subsurface Reactive Contaminant
Transport

—Predicting Contaminant Mobility at the Plume
Site

—Advanced subsurface monitoring

technologies shaton
* Predictive Modeling and Data
Integration
—Simulate integrated processes 3{?""”'

o il

Groundwater

M Environmental Management

safety ¢ performance ¢ cleanup ¢ closure

Lab Contributors:
! PNNL, INL, LBNL

@SRNL

inant plumes

-20-
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Remediation of Mercury and Industrial Contaminants
Applied Field Research Center

* Develop and demonstrate innovative
methods for treating multiple mercury
species in soil water, debris

* Begin laboratory- and intermediate-scale
comparisons of these methods

 Demonstrate mercury characterization
tools developed under the
Characterization priority area

* Improve conceptual models of
mercury flux and transport
at Oak Ridge

M Environmental Management

safety & rfomllne. % cleanup + closure

* Integration with Integrated Field-Scale
Subsurface Research Challenges (IFRCs) and

Science Focus Areas (SFAs):

— Oak Ridge IFRC: “Multi-scale Investigations on the
Rates and Mechanisms of Targeted Immobilization and
Natural Attenuation of Metals, Radionuclide and Co-
contaminants in the Subsurface”

— Oak Ridge National Laboratory SFA: “Biogeochemical
and Molecular Mechanisms Controlling Mercury
Transformation in the Environment”

Lab Contributors:
" Oak Ridge National Laboratory, Savannah
: r River National Laboratory

rcury i

d soil core

3% Oak Ridge, Tennesse S R N L

-21-



Advanced Simulation Capability for
Environmental Management (ASCEM)

* Develop a science-based tool and
approach for integrating data and scientific
understanding for contaminant fate and
transport enabling informed decision

Integration with Integrated Field-Scale Subsurface
Research Challenges and Science Focus Areas:

* Integrated Field-Scale Subsurface Research
Challenges sites and Science Focus Areas are

making
providing significant datasets and insights for model
* Organized into three thrust areas: testing, validation & verification of model components
—Multi-Process High Performance Computing | . «“predicting Plume Mobility Challenge” — LBNL SFA
— Platform and Integrated Toolsets (user conducted jointly with SRNL at the F-Area — used in
interface with associated toolsets) ASCEM Phase 1 Demonstration

— Site Applications

* Integrated with other centers for critical
data and decision support

* FY 10: Completed ASCEM Phase 1
Demonstration; workshop with Fossil
Energy

Lab Contributors:
ANL, INL, LANL, LBNL,
LLNL, ORNL, PNNL, SRNL

* FY 11: Peer Review, workshop with
Nuclear Energy

EM:- : = ASCEM website: http://ascemdoe.org/ S RN L
~nvironmenta. anagement

nlcry’nm’ct-mlpfctonlu 22
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Environmental Management Center for Sustainable Groundwater
and Soil Solutions Technology Import and Export

wford
*Moun

Livermofe Argonn ernal

* ROCki Flats Portsmhouth

Brookhave

X Kansas Paduca
Berkeley City
Los Alamos Oak Ridge SRS
Sandia Pantex
Pinellas

MI:'M\'immm'mul Management S R N L
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Environmental Management Center for Sustainable Groundwater
and Soil Solutions Technology Import and Export

* Developed Conceptual Site Model and technically robust,
cost-effective approach for characterization of mercury
contaminated soils / sediments

* Independent technical review of Building 100 plume at
former Pinellas Site in Largo, Florida; recommended
phased subsurface investigation / monitoring on- and off-
site

* Independent technical review of the
C-400 Interim Remedial Project
Phase | electrical resistance heating
(ERH) results at the Paducah Gaseous
Diffusion Plant

-24-
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Summary and Conclusions

« Area Completion Projects and Savannah River National
Laboratory have a long history of successful collaboration in
the groundwater and soil technology development and
deployment area

« The DOE Headquarters Technology Innovation & Development
Program provides valuable resources that support applied
science advancements at SRS and across the DOE Complex

« The combined site and headquarters program successes

result in technology import and export opportunities for all of
Environmental Management (EM)

25-



