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Dehalobium chlorocoeria

 Sediment free co-culture
containing Desulovibrio

e Capable of halorespiration of
chlorinated organics: PCB,
PCP, PCE, and Dioxin

* Can be grown to high cell
densities (~1x102 cells/mL) on
PCE

 Dechlorinate double flanked
meta and para chlorines
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Passive Sampling

* Low Density Polyethylene (PE) sheets

* Well established partitioning coefficients for a range of
hydrophobic contaminants

* Ko ranges from 10%-10% for PCBs based on hydrophobicity

* PE sampling enables accurate measurements of the freely
dissolved PCB concentration at < 1 nM concentrations



Validating work by Lombard et al. (2014)

Defining Buffering Capacity:
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* Assume all phases are at equilibrium

e Assume that mass transfer is faster than the

microbial rate




Experimental Design

Materials:

* 90 mL medium salt media
(Berkaw et al 1996)

10 mM sodium formate

 0.15 g PE sampler

« 10 mL DF1 inoculum (~1x107
cells/mL)

Sampling:

PE Removed at days 0, 1, 7, 14,
21, 28, and 42

Cell density gPCR at days O, 7,
and 42



First order Kinetics
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Comparing Results

PCB 23, , q
Matrix Dec:sl:ty inpl";:ls(:\?\(;l) a;:;:nn; (;‘_al;e Std Error r2 (:;'j'l) CF ky, (d?) ( 10I;bc(:II/)mL)
———
POM* | 1.20E+06 ! 3.23E-01 9.19E-03 4.0E-05 0.89 0.029 960 27 I 23 I_
POM* | 1.20E+06 9.01E-02 3.08E-03 8.5E-05 0.97 0.034 960 33 I 27 I_
POM* | 1.20E+06 3.33E-02 1.20E-03 3.3E-05 0.98 0.036 960 35 : 29 I
POM* | 1.20E+06 8.56E-03 ‘ 2.78E-04 3.0E-05 0.84 0.032 960 31 I 26 I
I_
PE 1.60E+06 ‘ 4.10E-01 9.30E-02 5.3E-02 0.98 0.23 309 70 I 44 I_
PE 1.60E+06 1.10E-01 2.38E-02 1.3E-02 0.93 0.22 309 67 I 42 I_
PE 1.60E+06 4.30E-03 8.00E-04 5.8E-05 0.87 0.19 309 57 I 36 I

|

* Results reported by Lombard et al. (2014)



Do the rates apply in sediments?



Sediment Experimental Design

Materials:

« 10 g wet sediment

e 0.15gof PE

e 80 mL E-CL media

e 10mM sodium formate

10 mL DF1 inoculum (~1x10’ cells/mL)

Sampling:
PE Removed at days O, 1, 7, 14, 21, 28, and
42

Sediment at day 0 and 42
Cell density gPCR at days O, 7, and 42

PCB 61,
1.3x101,1.6x102, and 5.1x103 nM
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Incorporating Sediment into Buffering
Capacity

de (VW * +mPE * KPE + Mgeq *
*
dt v,

Sed) _ Cw N kb




Predicting Dechlorination in Sediment Slurries
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Sediment Concentrations
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PE vs. Sediment Microcosm

Matrix D::s!:ty inﬁgglih\%) a::uBn'lz :;:e Std Error r2 k(":;:)* CF k, (d1) (1 Olébc(:Ir/)mL)
(nM/d?)
PE 1.60E+06 ] 4.10E-01 I 9.30E-02 5.3E-02 0.98 0.23 309 70 I[
PE 1.60E+06 ] 1.10E-01 I 2.38E-02 1.3E-02 0.93 0.22 309 67 I_
PE 1.60E+06 § 4.30E-03 8.00E-04 5.8E-05 0.87 0.19 309 57 I_
PE+Sed. | 5.60E+06§ 1.34E-01 I 1.50E-02 4.6E-03 0.84 0.14 1830 256 46 I
PE+Sed. | 5.60E+06 § 1.70E-02 I‘ 1.70E-03 5.6E-04 0.93 0.14 1830 249 45 I[
PE+Sed. | 5.60E+06 § 5.10E-03 I‘ 3.00E-04 1.0E-04 0.92 0.07 1830 134 24

** Incorporating 20% slow desorbing fraction not bioavailable



Implications for Bioremediation
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Implications for Bioremediation
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Implications for Bioremediation
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Summary of Results

» Lombard et al. (2014) report k, using POM to be 26 d*

» Observe similar first order rate kinetics with PE k, =41 d*!

» Accounting for 20% fraction not bioavailable in sediment
slurries, k, =39 d

» In both sediment slurry and PE system, microbial kinetics
determined by freely dissolved phase
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