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Reactive Barriers for the Passive Remediation of Chlorinated
Solvents in Sediments and Groundwater Discharge
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Chlorinated methanes:
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CF= chloroform
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Reactive Barriers for the Passive Remediation of Chlorinated

Solvents in Sediments and Groundwater Discharge

Variable results with
different composts for
degradation of both
parent and daughter

= Chemical plant 1966-
2002; EPA Superfund
2002

o 1981- 5,000 gal CB

o 1986 storage tanks-
579,000 gal 14DCB
and TCBs

= Abuts Red Lion Creek,
part of Delaware River
watershed

= Treatment in uplands,
but not in wetlands
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Contaminant  (day?) (hrs)
1122TeCA 3.4 4.8
Chloroform 2.3 7.2
Carbon
tetrachloride 2.8 5.9
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Trichloroethene 3.0 5.5
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* CB serves as terminal 14DCB, 13DCB, 12DCB Aerobic

electron acceptor co2

* Separate e- donor 75 (14DCB) !

required Hcl

* rate decreases with Chlorobenzene*

decreasing number Cl
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Reactive Barriers for the Passive Remediation of Chlorinated
Solvents in Sediments and Groundwater Discharge

Wetland
Study
Area,
SCD

¢ Upward
flow at all
sites

* Seepage
measured
on
wetland
surface
and creek
bottom

Approach to evaluate natural and
enhanced biodegradation

anieng, VWis
e In situ microcosms with Bio- =
Traps (Microbial Insights) \ﬁ.ﬂnl-
— Stable isotope probing (3C- i
labeled 14DCB, CB, B) ~ BACRO
— Microbial species and functional .Iﬂ;l‘:.-
genes for biodegradation el
* Evaluate biodegradation
processes in flow-through b L ._'l_-_

bioreactors
— Upflow fixed film bioreactors
— Mimic growth in subsurface
— Allows changing conditions
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Conceptual model for contamination and
dual-biofilm reactive barrier in wetland
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QuantArray M ial Analysis- Anaerob
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Reductive dechlorinatiol
DHC, Dehalococcoides spp.
TCE, tceA reductase

VCR, vinyl chloride reductase
BV1, vinyl chloride reductase
DHB, Dehalobacter spp.
DHG, Dehalogenimonas spp.

BTEX, PAHs and alkanes:
BCR, Benzoyl coenzyme A reductase

bssA, benzylsuccinate synthase
assA, alkylsuccinate synthase



Reactive Barriers for the Passive Remediation of Chlorinated Lorah--4
Solvents in Sediments and Groundwater Discharge

QuantArray Microbial Analysis- Aero

SCD Bioreactors
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pMMO, particulate methane
monooxygenase

sMMO, soluble methane
monooxygenase

TCBO, trichlorobenzene

dioxygenase
RDEG, toluene monooxygenase 2
RMO, toluene monooxygenase

PHE, phenol hydroxylase
EDO, ethylbenzene/isopropyl-
benzene dioxygenase
PMz, Methylibium petroliphilum
PM1
ALKB, alkane monooxygenase

Total CBs +Benzene , in pg/L
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Reactive Barriers for the Passive Remediation of Chlorinated

Solvents in Sediments and Groundwater Discharge

Microcosm

Results:
Anaerobic
WBC-2
Biofilm on
GAC

Percent Remaining
g

= Slight decrease
in CBs with
culture in mineral 120
media compared
to DIW

Rapid sorption
to GAC with and
without
anaerobic biofilm
Distinctly faster
overall CB
removal in

Percent Remaining
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biofilm-GAC

Sand Columns:
Medium Sand+
5% GAC +

3 % Chitin

Sand Columns:
Sediment methanol
extract analysis

A= WBC2-GAC
B=WBC2+15B-GAC

Generally, less VOCs
remaining in the columns
that contained both the
WBC-2 and 15B cultures

Column Testing

Sediment Columns:

in progress- no data yet
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3 % Chitin
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Results:
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= Delay in
sorption to
GAC with
aerobic biofilm
Slightly faster
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removal in
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HRT= 0.45 day
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= Outflow VOC
concentrations
very low in both
columns
Greater CB
removal column
with both the
anaerobic and
aerobic culture
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Reactive Barriers for the Passive Remediation of Chlorinated Lorah--6
Solvents in Sediments and Groundwater Discharge

Barrier Reactive Pilot Test Plots 40 L of each culture

Site 135 test area with 3 plots
GAC . A ;
23 and pre-installation sampling.

TOTAL Sand Chitin

Fl = = WBC-2 in anaerobic cylinder from Sirem Lab
pounds 7

15B aerobes grown in lab in 5 days  (20L mixed with DI-H20 for GAC seeding)
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