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In-situ Remediation  Chemical Oxidation and Surface Flushing

50cm

TCE



PCE

Sequential chemical and biological degradation of jet fuel
( )



Surfactant enhanced aquifer remediation: application of

mathematical modelsin the design and evaluation of a pilot test

(
)

Determination of soil oxidant demand for in-situ permanganate
flushing: a comparison of three methods ( -
)
Kinetics of permanganate oxidation of chlorinated thylenes
( )
Investigations of surfactant removal of coal tar contaminants from

manufactured gas works soil (

)

L ate morning session-

Strategies for in-situ bioremediation of chlorinated solvent

7



contamination of groundwater

( )

Plume control using bioaugmentation with halorespiring
mi croorgani sms( )
In-situ treatment of MTBE- contaminated groundwater at two
sitesin Californig MTBE )

The use of electrokinetics as atool to investigate bioavailiability



Early afternoon-
Polymer mats for reactive/sorptive barrier remediation of diverse
contaminants in groundwater( /

)

Bimetallic nanoparticles for environmental remediation
( )
In-situ chemical oxidation of a chlorinated groundwater plume
using the |sotec process( | sotec
)

Performance assessment of the phased remediation of a former
gas manufacturing plant( )
Geochemical effects from in-situ groundwater treatment
methods.design considerations

( )

1.



Early morning session-
Integrating geophysical and tracer test data for accurate solute

transport modeling in heterogeneous porous media(
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)

Interpreting tracer data to forecast remedial performance(
)
Nature gradient partitioning and interfacial tracer tests for NAPL
source zone characterization at a former gasification plant
( NAPL
)
A new method for quantifying contaminant flux at hazardous
waste sites( )
A scooping study of the use of artificia colloid to detect
extremely low concentration pollutants from groundwaters
( )
1.

1



1 Bl
2 . NAPL non-agueous phase liquids
NAPL LNAPL light
non-agueous phase liquids DNAPL dense non-agueous

phase liquids - -

L ate morning session-
Spatial variability of rates and electron acceptors for intrinsic and

enhanced bioremediation of petroleum hydrocarbons in a sand y

aguifer(
)
Are bioassays useful tools to assess redox processes and
biodegradation?
( )
DNA



Investigation of landfill leachate contamination of groundwater
using stable isotopeq

)
Hydrogeological characterization and natural attenuation of a
LNAPL plume at a tidally influenced site(

LNAPL )

Early afternoon session-
DNAPL migration through interbedded clay-sand deposits
(DNAPL - )
Solute transport in flow fields influenced by decimeter-scale

preferential flow paths: implications for groundwater remediation

(
)
Natural attenuation in heterogeneous aguifers. combined affect of
biodegradation and rate-limited mass transfer(
)
Multicomponent reactive transport modeling of nature attenuation
at the FourAshes Research site, UK

( FourAshes )
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Travel-time based model of bioremediation using circulation well

( )
Early morning session-
Management of groundwater contamination by using natural and

engineered bioreactive zone(

)

Attenuation processes in the Veen landfill leachate plume-a
revisit in the field Vgen( )
Reactivity of chemical reductants as afunction of redox zonation

( )
Assessing biotic and abiotic contributions to chlorinated solvent

transfermation in iron reducing and sulfidogenic environments

(

>

Natural restoration of heavy metal contaminated soils: The role of

interfacial processey
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Late morning

Analysis of the impact of subsurface contaminant plumes on

stream water quality under nature and managed conditions.

( )
Role of ionization state in bacterial uptake and soil sorption of

agrochemical§(
)

Modelling the seasonal variation of bioavailability of residual

NPAL in the vadose zong(
NPAL )

Natural attenuation of volatile hydrocarbons in the unsaturated
zone and shallow groundwater plume: scenario-specific modeling

and laboratory experiments

(

Early afternoon

Natural attenuation applicationsin Europe

( )
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Evaluating natural attenuation in a controlled field experiment by
mass balances, flux fences and snapshots. a comparison of results
( )
Natural attenuation of pharmaceutical S( )
Four ashes: a microbiological perspective
( )
A microbiology and molecular biology study of the Portadown(N.
Ireland) gasworks site
( Portadown )
Early morning
Long-term performance of granular iron permeable reactive
barriers( )
A chemical perspective on the design, performance and
enhancement of iron walls
( )
Coupled in-situ reactors using FeO and activated carbon for the

remediation of complex contaminant mixtures in groundwater

(
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Numerical modeling of the simultaneous degradation of TCE and
cis-DCE by zero-valent iron
( )
SAFIRA? Reactive permeable barrier approach

Late morning

Monitored natural attenuation and in-situ reactive barrier
approaches for groundwater contaminated by petroleum
hydrocarbons(

)

Feasibility study of a “Biologica Fence” a an industria
site(NOBIS)( )
Removal technique for arsenic from groundwater by utilizing
geochemical options? An innovative low cost remediation
( )

An experimental geochemical barrier at Aznalcollar
(Aznalcollar )

Early afternoon

Technology integration for contaminated site remediation:cleanup

goals and performance criteria

17



( : )
RAM :a software tool for probabilistic assessment of the risk to
groundwater resources by contaminated land( (RAM)
)

Natural attenuation of actinides in unsaturated/ saturated zones,

Los Alamos, New Mexico, U Los Alamos

)
Time-scale issues in the remediation of pervasively-contaminated

ground waters at abandoned mines
( )
Protecting” Living Water”: involving Western Australian

aboriginal communities in the management of groundwater quality
issues

(
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In-situ Remediation:
Chemical Oxidation and
Surfactant Flushing
Keynote: Michael Barcelona
Keynote: Linda Abriola

Char acterisation:
PartitioningTracers
Keynote: Alain Dassargues
Keynote: Carl Enfield

Natural Attenuation:
Processes

Keynote: Huub Rijnaarts
Keynote: Thomas
Christensen

Reactive Barriers:
Zero Valent Fe
Keynote: Bob Gillham
Keynote: Paul Tratnyek

In-situ Remediation:
Bioremediation
Keynote: Perry McCarty

Char acterisation:
Biological and

Hydr ogeological
Keynote: Patrick Hohener

Natural Attenuation:
Unsaturated Zone
Keynote: Ed Sudicky

Reactive Barriers:
Biological
Keynote: Jim Barker

In-situ Remediation:
Field Scale Trials
Keynote: Greg Davis

Flow and Transport
Modelling

Keynote: Bernard Kueper
Keynote: Chunmiao Zheng

Natural Attenuation:
Applications
Keynote: Georg Teutsch

Integrated Technologies
and Decision Making
Keynote: Suresh Rao and
Carl Enfield

v

v

SIREN project launch

Conference dinner
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Monday 18 June

Early morning session: In-situ Remediation: Chemical Oxidation and Surfactant
Flushing
< M.Barcelona, G.Xie, University of Michigan, US
Sequential chemical and biological degradation of jet fuel
*%* L.Abriola, C.Drummond, L.Lemke, K.Rathfelder, University of Michigan, US
Surfactant enhanced aquifer remediation: application of mathematical models in the design and
evaluation of a pilot test
*%* G.Hoag, K.Huang, A.Dahmani, University of Connecticut, US
Determination of soil oxidant demand for in-situ permanganate flushing: a comparison of three
methods
** F.Schwartz, Y.Seol, Ohio State University US, E.Yan, Argonne National Laboratory, US
Kinetics of permanganate oxidation of chlorinated ethylenes
*%* S.Leharne, University of Greenwich, UK
Investigations of surfactant facilitated removal of coal tar contaminants from manufactured gas works

soils
Late morning session: In-situ Remediation: Bioremediation

< P.McCarty, Stanford University, US
Strategies for in-situ bioremediation of chlorinated solvent contamination of groundwater

*%* P.Adriaens, M.Barcelona, University of Michigan, B.Fathepure, Oklahoma State University,
R.Hickey, EFX Systems,J.Lendvay, University of San Francisco, F.Loeffler, Georgia Tech,
E.Petrovskis, HIS Geotrans, J.Tiedje, Michigan State University, US
Plume control using bioaugmentation with halorespiring microorganisms

< D.Mackay, R.Wilson, M.Einarson, C.Naas, University of Waterloo, Canada, K.Scow, A.Smith,
D.Gandhi, K.Hristova, B.Watanabe, University of California US
In-situ treatment of MTBE-contaminated groundwater at two sites in California

*%* S.Jackman, C.Knowles, University of Oxford, UK

The use of electrokinetics as a tool to investigate bioavailability
Early afternoon session: In-situ Remediation: Field Scale Trials

% Greg Davis, B.Patterson, CSIRO, Australia, A.McKinley, University of Western Australia

Polymer mats for reactive/sorptive barrier remediation of diverse contaminants in groundwater
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*%* W.Zhang, Lehigh University, Pennsylvania, US
Bimetallic nanoparticles for environmental remediation
*%* R.Greenberg, T.Andrews, P.Kakarla, InSitu Oxidative Technologies, US
In-situ chemical oxidation of a chlorinated groundwater plume using the Isotec process
*%* Butler, H.-Wheater, Imperial College, UK, A.Shields, J.Bell, Komex Clarke Bond, UK, A.Jones,
J.Mason, S.Smith, Kings College, London
Performance assessment of the phased remediation of a former gas manufacturing plant
*%* S.Warner, D.Sorel, Geomatrix Consultants, California, US

Geochemical effects from in-situ groundwater treatment methods: design considerations

Tuesday 19 June

Early morning session: Characterisation: Partitioning Tracers

« Dassargues, S.Brouyere, C.Rentier, University of Liege, Belgium

Integrating geophysical and tracer test data for accurate solute transport modelling

in heterogeneous porous media

« C.Enfield, L.Wood, US Environmental Protection Agency, M.Brooks, M.Annable,

University of Florida, US
Interpreting tracer data to forecast remedial performance

< M.Piepenbrink, T.Ptak, P.Grathwohl, University of Tuebingen, Germany
Natural gradient partitioning and interfacial tracer tests for NAPL source zone
characterisation at a former gasification plant

« K.Hatfield, M.Annable, University of Florida, US, S.Rao, Purdue University, US
A new method for quantifying contaminant flux at hazardous waste sites

« U.Kleinert, K.Stagg, J.Tellam, J.Lloyd, University of Birmingham, UK

A scoping study of the use of artificial colloids to detect extremely low concentration

pollutants from groundwaters

Late morning session: Characterisation: Biological and Hydrogeological

« P.Hohener, D.Werner, C.Balsiger, G.Pasteris EPFL Lausanne, Switzerland
Occurrence and fate of chloroflurocarbon plumes in groundwater
« H-J.Albrechtsen, P.Pedersen, L.Ludvigsen, Technical University of Denmark
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Are bioassays useful tools to assess redox processes and biodegradation?
A.Lancaster, K.Hiscock, P.Dennis, University of East Anglia, UK

Investigation of landfill leachate contamination of groundwater using stable isotopes
L.Hardy, J.Driedger, Morrow Environmental Consultants Inc, Canada, L.Launen,
Rutgers University, US

Hydrogeological characterisation and natural attenuation of a LNAPL plume at a
tidally influenced site

Early afternoon session: Flow and Transport Modelling

B.Kueper, D.Reynolds, Queens University, Kingston, Ontario, Canada

DNAPL migration through interbedded clay-sand deposits

C.Zheng, University of Alabama, US, S.Gorelick, Stanford University, US

Solute transport in flow fields influenced by decimeter-scale preferential flow paths:
implications for groundwater remediation

S.Berglund, V.Cvetkovic, KTH, Stockholm, Sweden, R.Haggerty, Oregon State
University

Natural attenuation in heterogeneous aquifers: combined affect of biodegradation
and rate-limited mass transfer

U.Mayer, The University of British Columbia,Canada, S.Benner, Stanford
Univeristy,US, E.Frind, University of Waterloo, Canada, S.Thornton, D.Lerner,
University of Sheffield, UK

Multicomponent reactive transport modelling of natural attenuation at the Four
Ashes Research site, UK

O.Cirpka, Stuttgart University, Germany, P.Kitanidis, Stanford University, US
Travel-time based model of bioremediation using circulation wells

Evening Workshop: launch of SIREN, a national site for natural attenuation
research

Wednesday 20 June

Early morning session: Natural Attenuation: Processes.
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H.Rijnaarts, TNO Environment, Energy and Process Innovation, Netherlands
Management of groundwater contamination by using natural and engineered
bioreactive zones

T.Christensen, A.Baun, L.Ask, A.Ledin, P.Bjerg, Technical University of Denmark
Attenuation processes in the Vejen landfill leachate plume ?a revisit in the field
E.Weber, J.Kenneke, L.Hoferkamp, US Environmental Protection Agency
Reactivity of chemical reductants as a function of redox zonation

M.McCormick, K.Skubal, K.Hayes, P.Adriaens, University of Michigan, US
Assessing biotic and abiotic contributions to chlorinated solvent transformation in
iron reducing and sulfidogenic environments

N.Nikolaidis, University of Connecticut, US

Natural restoration of heavy metal contaminated soils: the role of interfacial
processes

Late morning session: Natural Attenuation: Unsaturated Zone

E.Sudicky, J.Keizer, J.Jones, University of Waterloo, Canada

Analysis of the impact of subsurface contaminant plumes on stream water quality
under natural and managed conditions

J. Sims, R.Hultgren, A.Cupples, R.Hudson, University of lllinois, US

Role of ionization state in bacterial uptake and soil sorption of agrochemicals
A.Keller, P.Holden, A.Wilson, Bren School of Environmental Science, University of
California, US

Modelling the seasonal variation of bioavailability of residual NAPL in the vadose
zone

P.Grathwohl, I.Klenk, U.Maier, S.Reckhorn, University of Tuebingen, Germany
Natural attenuation of volatile hydrocarbons in the unsaturated zone and shallow
groundwater plumes: scenario-specific modelling and laboratory experiments

Early afternoon session: Natural Attenuation: Applications

G.Teutsch, University of Tuebingen, Germany

Natural attenuation applications in Europe

J.Devlin, J.Barker, University of Waterloo, Canada, M.McMaster, GeoSyntec
Consultants, Guelph, Canada

Evaluating natural attenuation in a controlled field experiment by mass balances,
flux fences and snapshots: a comparison of results

T. Scheytt, M.Leidig, T.Heberer, Technical University of Berlin, Germany
Natural attenuation of pharmaceuticals
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R.Pickup, Institute of Freshwater Ecology, Windermere, UK, S.Thornton, D.Lerner,
University of Sheffield, UK

Four Ashes: a microbiological perspective

V.Irvine, M.Larkin, QUESTOR, Queens University of Belfast, UK

A microbiology and molecular biology study of the Portadown (N.Ireland) gasworks
site

Thursday 21 June

Early morning session: Reactive Barriers: Zero Valent Fe

R.Gillham, University of Waterloo, Canada

Long-term performance of granular iron permeable reactive barriers

P.Tratynek, Oregon Graduate Institute, US

A chemical perspective on the design, performance and enhancement of iron walls
R.Koeber, D.Schaefer, M.Ebert, A.Dahmke, University of Kiel, Germany
Coupled in-situ reactors using FeO and activated carbon for the remediation of
complex contaminant mixtures in groundwater

D.Schaefer, R.Koeber, M.Ebert, A.Dahmke, University of Kiel, Germany
Numerical modelling of the simultaneous degradation of TCE and cis-DCE by zero-
valent iron

P.Merkel, H.Weiss, G.Teutsch, University of Tuebingen Germany, M.Schirmer,
UFZ Leipzig-Halle,Germany

SAFIRA ?reactive permeable barrier approach

Late morning session: Reactive Barriers: Biological

J.Barker, University of Waterloo, Canada

Monitored natural attenuation and in-situ reactive barrier approaches for
groundwater contaminated by petroleum hydrocarbons

T.Praamstra, IWACO, Netherlands

Feasibility study of a "Biological Fence" at an industrial site (NOBIS)
R.Bhattacharyya, J.Jana, D.Chatterjee, University of Kalyani, Bengal, India, S.de
Dalal, River Research Institute, Bengal, G.Jacks, KTH Stockholm, Sweden
Removal technique for arsenic from groundwater by utilizing geochemical

options ?an innovative low cost remediation
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R/
L X4

J.Carrera, J.Bolzicco, A.Alcollea, C.Ayora, J.de Pablo, Polytechnic University of
Catalonia, Barcelona, Spain
An experimental geochemical barrier at Aznalcollar

Early afternoon session: Integrated Technologies and Decision Making

*
L X4

S.Rao, Purdue University, US, C.Enfield, US Environmental Protection Agency
Technology integration for contaminated site remediation: cleanup goals and
performance criteria

J.Whittaker, K.Stagg, A.Herbert, M.Fermor, Environmental Simulations
International, UK

RAM: a software tool for probabilistic assessment of the risk to groundwater
resources by contaminated land

P.Longmire, D.Counce, Los Alamos National Laboratory, US

Natural attenuation of actinides in unsaturated/saturated zones, Los Alamos, New
Mexico, US

P.Younger, University of Newcastle, UK, S.Banwart, University of Sheffield, UK
Time-scale issues in the remediation of pervasively-contaminated ground waters at
abandoned mines

S. Appleyard, Water & Rivers Commission, Australia, K.MaclIntyre, B.Dobson,
Maclintyre Dobson & Associates, Australia

Protecting "Living Water": involving Western Australian aboriginal communities in
the management of groundwater quality issues
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