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Tacrnolagy lnnoveailor Missliorn

o Seek to identify and reduce barriers to the use of
Innovative technologies

http://clu-in.org
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— Site characteristics, technology trends, other
factors affecting demand for remediation services

« Can help industry & government officials develop
research, development, business strategies

« Can guide organizations developing,
commercializing, & marketing new cleanup
technologies to meet future demand
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CLli)n e

* Observations on entering the
environmental technology “bazaar”

 Need to get the information out—who’s
job?

 Charge to the conference
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DOE

Civilian Agencies

States & Private

Total Range
Middle Value

5,000
3,000
150,000

235,000 — 355,000
294,000

$35B
$15-22B
$30B

$174 — 253 B
$209 B
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States &
Agencies
$30B ' < 3,000
Civili DQ‘

8/1/05



G
=
'\
—
Iﬁ
(P
(b
(T
Iﬁ
—
(2
=
(—
A0
(P
—
:
(P
(D
(P
)
-
2
(—
e
(2
—
=1
(=
=
(@X

P&T, In Situ, and
MNA (30) 4%

In Situ and MNA

Sites with In Situ
Treatment - 135
Sites with MNA - 201

MNA Only (96)
11%

* Includes information from an estimated 70% of FY 2002 RODs.
8 8/1/05




Sugeariuncd: Trends in Percanizage of Grouncyeigs
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Fiscal Year
*9Inc|udes information from an estimated 70% of FY 2002 RODs
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Maore Exgerience wiir) More Tecrinologies:
Ir) Situ Grougdweaier Tecrfolgcias ‘g8-027
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Includes information from an estimated 70% of FY 2002 RODs
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Rendlng Cr Ler letfor Diffledliy if)
Reameadizilng Grotpel YWeiiar

Homogeneous,
Multiple Layers
Heterogenous,
Single Layer

Heterogenous,
Multiple Layers
Fractured
Bedrock

least difficult = 1 / most difficult = 4 8/1/05



Grotpclyweier PlUme Hesgonse

Pre-farracllailon:

Paltiaifiviass Remoeval:

Source
Zone

Control Plane
Partial Mass Removal + Enhanced Natural Attenuation:

lume

DNAPL — 1 ||

Source -
Zone —

12 Control Plane Compliance Plane 8/1/05



Tecnnological Aggrosengs =or Nafl-
AUELNIS r)f]flje L]qu]d
Caoflizinlztion)

In Situ Chemical Oxidation
Surfactant Co-Solvent Flushing
Bioremediation

Nanotechnology
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— TCE, TCA, daughter products, some Cr(VI)
— Gravity-feed or low pressure injection
— Source zone remediation

*From draft paper, “Emerging Nanotechnologies for Site Remediation and
Wastewater Treatment” by Katherine Watlington, National Network for
Environmental Management Studies; paper will be posted in the
publications section of www.clu-in.org
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Neazisa Crarniceal NPE Sjie

Columgizne Caulpiy, Aale

compounds (VOCSs) in soll
— VOCs In groundwater
* Fractured bedrock under the site

* Proposed remedy for deep groundwater is to
Inject nZVI into aquifer to reduce VOCs

8/1/05



Concaoiz| Dizerayn of Provosacd Rarnacly

Soil Mixing
Air Stripping
Stabilization
Solidification

Low Permeability Cap

FORMER PONDS
il 1&2

To Ex-Situ Treatment

Shallow Groundwater
Extraction Trench
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Injection Wells e




5P Edoloration (Alasie), Ine., RERA Siie

Neorin Sloga, Alzlsicel

* Proposed remedy Is expected to
— Reduce mobility of lead contamination
— Reduce concentrations of TCA and diesel fuel

contaminants
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Potanilel lsstas witn ine facriralocy

e Incomplete knowledge of mechanism - abiotic v.
biotic degradation

 Difficulty projecting particle movement
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=Ervirorisnenial Tecrnolocy
Davalgorrert Procass
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Enviranmenial Tecnrology
Mzl catoleice

Transactions mediated by consulting engineers

Risk-laden milieu
Verification and testing needed
Traditional commercialization issues

Procurement/financial considerations
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Siteig)as of Tac OJOJ/
SOINNE eJ Zelil o)

()
/ Demo No. 2\
() Bilot Commercial ~

\___—
® Benchand POC No. 3

y .
_0 Concept (Lab) Commercial

Time

Partnerships. Combining supply push with demand pull

21 8/1/05
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Govearrrarnt folas 1n Efvirorrranisay
Tecrnolagy Mereiglzice

— Verification agent
e Partner in deployment

e User of “first resort”
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Getilrig trig Wared O
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 \What about context & other communication
channels?
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Corjitax
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\

— Relation to the “problem” boundaries

 Who has the responsibility to offer the new result
In the appropriate context?

— NOT the “customer”
— Possibly NOT the Pl
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in1e) Contex (cuft,)

onfirming otner wor

—Broadening previous work under
other operating or boundary
conditions

—“Breakthrough” approach?
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Blocegracdation Meerarnlsrs

DCE
VC
Trichloroethane

Dichloroethane

C. tetrachloride
Chloroform

Methylene
chloride

*Chlorinated aliphatic hydrocarbons

28
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Tacrnolagy lnfarmeiion Progreimr)
“Criainirels”

newsletter; hard copy and electronic
 Biannual CD ROM collection of all pubs to date
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Tecrnolagy lnnoveailor Procreis
“Criannels” (coni.)

summary of new documents/ training/ etc.
e Classroom training
* Internet seminars
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NermerSeminars:
AV CoSsiEEfechve Communicaloen hee)

Generally 2-3 speakers/instructors,
national technical and regulatory

experts

Presentation and supporting information |
mounted on web site

Audio transmitted over the phone or the
Internet with live Q&A

8/1/05



(Lays ig Teennlcel Inforaraton)
Disisanrlinleilon

 Audience, audience, audience

« Successful info transfer requires thoughtful
planning and execution

e Consider multiple channels
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Waorsnoo Copients

Several field studies
Fate and transport of nanoparticles
Legal/Regulatory/Policy issues

Risk assessment and public communication
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Crizeifge i Parijcloeinis
“Flornewor

on researc

e Produce recommendations for future
research
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