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Conceptual model for contamination in wetland
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Red Lion Creek tide control structure , from Delaware
River, low tide, 2010. (Photo by Todd Keyser, DNREC.)

Site 13, view from site | |, low tide,
May 2015. (Photo by Jessica Teunis, USGS.)  /




Head gradient

0.20
0.15 -
0.10 -

0.05
0
-0.05

Head gradient

-0.10

-0.15

-0.20

&

=== |0B-|0A e=m=||B-I|A <=E=|[5B-15A «=|6B-16A =0=]|7B-|7A

’a

AV O 1 DD AR A AN Q;
N N O QY B O VLN Q
ARSI G\ \\ Q\ \ Q

WA

T o+ o oo~ n oo . o ..o, rn .., r, ., rn v . . T . . T, . T, T T T T 1 11T l\l LU B |

\
Q<z,’\

e | |[B-1 1A ===[2B-12A

AN NN SONGNINSONIN

O DA AR DA D
N 0T O OV VL S
S O @ P P o

q\c"\'\(&(\'

Vertical head gradients
in wetland piezometers
have remained upward
(>0) during 201 1-16,
despite the rise in creek
stage and tidal flooding
of wetland...

except site 12, now
located in creek
channel, showed a
reversal in gradient 3
years after the broken
tide control gates.
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Groundwater Sampling

Passive diffusion bags (PDBs)
and dialysis samplers at about 45
sites

= 2 inch drivepoints at |3 sites
(plus upland wells)

= 2-ft or 4-ft long porous
membrane samplers (peepers)
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PDBs, Shallow Wetland Groundwater (20-
30 cm depth)
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PDBs, Shallow Wetland Groundwater (30-
45 cm depth)
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Chloride with Depth (Peepers)- effect of
surface-water infiltration or ET?
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VOC Composition with Depth (Peepers)- effect
of surface-water infiltration or ET?

SP-135NC June 2016
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Limited evidence of dilution or ET effect- primarily top sampling depth). ET would
preferentially strip lighter VOCs.



VOCs in Piezometers and PDBs, Aquifer to
Shallow Wetland Groundwater
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PDBs, Shallow Wetland Groundwater (30-
45 cm depth)
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Reduced Species in Piezometers and PDBs,
Aquifer to Shallow Wetland Groundwater
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Reduced Species with Depth, 2011 and

2015-16

Depth below land surface, cm

20 -

40

100

120

SP8NC, Ferrous iron

Concentration, mgl/L

20

40

60 80

—=—8-11-15
12-21-15

A\

—¢-6-1-16
-#-8-31-16

20

Depth below land surface, cm

100

120

40 -

SP8NC, Sulfide

Concentration, mg/L
1.0 2.0 3.0 4.0

—12-19-11
——8-11-15
12-21-15

Y N T Y N Y Y [N Ty B |

—<=6-1-16
~#-8-31-16




Nitrate and Sulfate in Piezometers and PDBs,
Aquifer to Shallow Wetland Groundwater
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Dehalococcoides Abundance 1in
Shallow Wetland Sediment
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Conceptual model for contamination and dual-biofilm GAC barrier

Study funded by EPA, and NIEHS grant with co-Pls Dr. Bouwer (JHU) and Drs. Durant
and Wadhawan (Geosyntec)
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Site |3, view from site | |, low tide,
May 2015. (Photo by Jessica Teunis, USGS.)
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Conclusions

Biogeochemistry changes and increase in Dhc
population in wetland sediment in 2015 -16
compared to 2010-11 indicate reductive
dechlorination became prominent.

Rise in surface water elevation after broken tide gates
was only change between 2010-11 and 2015 to
account for these biogeochemical changes.

Percent MCB, still a toxic compound, increased to
over 80 % of the VOC composition in 2015-16.
Biodegradation needs to be complete to be a remedy.

Increase in reducing conditions could make remedy
that would combine anaerobic and aerobic
chlorobenzene-degrading bacteria more difficulit.




