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10:20AM  SERDP/ESTCP DNAPL-Related R&D/Demo Projects

— = Andrea Leeson, SERDP/ESTCP
10:50 AM Emulsified Zero-Valent Iron for DNAPL Source Treatment

- Jacqueline Quinn, NASA

11:20 AM BioDNAPL Treatment — Fact or Fantasy?
- David Major, Geosyntec

Discuss and Collect Ballots)
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= AFTERNOON AGENDA

dEOONEI]

o ~ Mike Singletary U.S. Navy

et - Frank Chapelle,U.S. Geological Survey
e —...
=  2:10 PM BREAK
= 2:30 PM Flexible, Adaptive Implementation of Combined Remedies —
The Future of DNAPL Remediation?
- Jim Cummings, EPA/OSRTI —
=  3:10 PM Lessons Learned from In Situ Thermal Treatment of Source

Zones — Ft Lewis, Washington
- Kira Lynch, U.S. Army Corps of Engineers

Wrap-up/Next Steps/Next Meeting Agenda

=  4:30 PM ADJOURN



= "On|i37'|n last 5 vear—shave effectlve NAPI:_tEchIogs —
. emerged/matured

= Monitored Natural Attenuation (MNA) assuming Its
‘appropriate’ role -

= “Progress toward...” MCLs overtaking requirement for

ﬂgdlate results (’?) ....'

e application o comblned remedies
galnlng ground
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= Prevalent class of contaminants at NPL Sites — ‘We’ will be
‘doing” DNAPL for a while

= DNAPLS may migrate to considerable depth,and below the
water table — continuing source of GW. contamination

ﬂ{%‘n‘ect Storm Large con mantm.aw
- [ES r&wsolublllty -—

Prtracted timeframe for contalnment remedies




~ = Trichloroethylene (TCE) — Prevalent de-greasing
solvent

= Perchloroethylene (PCE) — Dry cleaners (1000°s)

15-20 former Manufactured Gas Plant (MGP) Sites on
NPL/1000’s in US/Int’l



DINAPL Moollity

= Contrary topﬁpular oplnlon some DNAPLs
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can be guite mobile

= NYDEC study of former Manufactured Gas
Plant (MGP) sites found that free product

‘tar PAHs had migrate off-siLg,amg-.-i
10) —

"







Remed]a’z]ng sroLpcl Weiier

TIO Update to NRC Table, October 2002
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= Approaches to DNAPL
Remediation

Historical Perspectlve
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~ = Historically' most prevalent remedy for GW.
- — However, at DNAPL sites P&T generally
addresses the symptoms rather than the

problem -

netime, FS’s arbitrarily. assigned a 30
-“
Climeiie -rm NOT =




_a§/_3_/ policy--requires Navy Hagtrs approval of
- hew proposed P&T remedies (~2002)

= State concerns w/ long** O&M tail for P&T -

= Adequacy of escrow provisions:in CD’s/AO’s q
r-l-eng dﬂratlon containment remedies at et
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decades/ centuries



FRole of Tecnnical Irnoracticaollity

= Mid-90’s Iw-awer—gwdance equated ‘DNAPL’
-="'W7‘I'I waiver:

= Scientific and technological developments now. .
demand parsing re:
— Specific DNAPLs

/drogeo settings (noted in NRC matrix) —

. 0€es not equial ‘get out of
jail free’) .
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. MINA mtroduced for-PetroIeum Hydrocarbon

""_TI'-TFIC) cleanups

— Bugs have had millenia to adapt to PHCs as
food/energy source

— Prevalent, but not universal solution for larger PHC
releases

_—
: T —
hlennated 'solvents

2nging e.g. PCE/TCE degradatlon may. ‘stall’
at DCE or vinyl chloride — a carcinogen



MINA--EVOlVirg Rolaztl NAPL SIS

S EEVINATMPACHE R InReYatVe technelegies

e First posed a threat— Now may be the salvation

.

— Remedies don't need to be great - just good

= OSWER MNA Guidance envisions active
attention to source zone

GJ; Beneficial effects on downgradient dissolved
h

ase ¢ zon rary to early

active remediation, might frustrate
Mother Nature (i.e., Kill the bugs)




‘TThen Along Came, \VVaper Intrusion...” —
Cautlornzary Tale Regarding Unzacddressed

Cofplizipplaztiior

: .

= Protectiveness decisions to write off
groundwater based on (flawed) modeling

- Reality trumps models...
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DNAPL Source Remediation

-

Developments and Challenges
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Evelution off DNAPRPL Seurce

[reairnernt

= Despite 20+ years of remedial activity, only i
seen aggressive DNAPRL T reatment
_:___-.-.

= New, primarily in situ remedies capable of addressing the source
term/free product

— In Situ Thermal Treatment (IST) -
— In Situ Chemical Oxidation (ISCO)

— Surfactant/Cosolvent Flushing

— In Situ Bioremedation

<
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= Next Frontier — Flexible application of combined remedies
(aka ‘treatment trains’)



Whether sufficient mass can be treated/ removed

~ to reduce/eliminate need for P&T?
— Subject of policy debate in last 10 years in NRC-level
reports

= Some NRC reports pre-date advent of effective’ NAPL
remediation tools

= Necessary data on plume fate not yet available--despite efforts .
- el
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= SERDP/ESTCP-funded! project to collect data on
= [n Situ thermal cleanups (Paul Johnson, Arizona
State) has identified several plume fate

candidates: -
- Hunter AAF =
mer Alameda NAS e —

= Opportunity for FRTR collaboration (?7?)
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~ = Documented cases ofi achievement of MCL'S in

~ source zone and/or Remedial Action Objectives

(RAQO’s) at point of compliance
— Pinellas, Fla former DOE faclility - solvents .
— Visalia, Ca NPL wood treater — PAHS

—
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Uumerous cases where regulateny. authoniti
e IS ~ Acti =A) letters -
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. Dublin. Pa. NPL site —

_f____.- n " » .
— PRPs will implement in situ chemical oxidation

In fractured bedrock (the ‘last frontier...”) at 150’

to avoid need for pump and treat contingent ]
remedy
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= INng w/ R 2 and NYDEC to explore

alternatives to P&T specified in ROD
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. Siolutions
. Adequate Useor-Robust Source Term
Removal Technologies
= Timely transition to cost-effective
‘polishing’ step(s)
= Reduce/Eliminate Need for Pump and
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Natural Attenuation (MNA)




PLUME RESPONSE

Control Plane Compliance Plane

Partial Mass Removal:

DNAPL
Source e
Zone B
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" = P&T may ‘win’ onia Net Present Value
el

pasis, but = higher total life cycle cost

= As noted, remedies w/ long-term O&M

source of considerable friction w/ states _
i

— —
mt sites likely

to view time as having value
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= King's Bay. Ga

— State allowed Navy to discontinue P&
following in situ chemical oxidation (ISCO) and
enhanced biodegradation at former dry cleaner

MUrther Action

(N FA) Determinations




Grouricwaier Clezinug Target L

Natural Attenuation Default
Concentration

Sarnole Einyloeriz
y Purgose / Aylenss
Dziie =l

MW-IR  01/18/05  Baseline 1.26 1.01 <1.00 <3.00 <5.00 < 400
04/15/05 First Quarter < 1.00 < 1.00 < 1.00 < 3,00 < 5,00 < 400
07/28/05 e <100 < 1,00 < 1,00 <300 <500 < 400
Quarter
01/18/05  Basdline 255 175 132 336 30.2 2 040
04/15/05

07/28/05 <5.00 < 400 —
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ombined Remedies for
DNAPL Remediatio_rj

The Way Forward? — Stay Tuned
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:_- I\/Iultl-componeﬂt-_na{hre ofi problem reqle
T multi-disciplinary team approach
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— Engineering - Geology
— Chemistry - Micro-biology
— Hydrogeology

= Poses communications and coordination

Wenges for decision-maker{;

— \Webh-hbasedrcommunications tools and 3-D visualization




~ o
~lldldClEellolllCS, L
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. —— “Sources.begin to reveal themselves as remediation
progresses”

- Consultant Pittsburgh Envl
Conf

= Combinations of technologies

amedies which address all com onents_g_t,hg‘ieu-
Uifiace inat '

*"Increasing use of 3-D Visualization and Web-based
tools to facilitate discussion and decision-making
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