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Why Phytoremediation?

1 \When phytoremediation
works it Is very cost
effective.

— Hydraulic control
— Immobilization
— Degradation

Before and 4 yrs after in Oregon

Courtesy Lou Licht, Ecolotree®




Tetrachloroethylene (PCE)

2 Recalcitrant 800
chlorinated solvent 700

# Used In textile and e

metal industries . v

) 400
2 Found In abundance o Water

) . 300
at the field site

) 240]0)
studied 100

0

- Half
Life

Derived from ToxProbe, Inc. report of Ten Carcinogens in Toronto

http://www.city.toronto.on.ca/health/pdf/cr_appendix_b_tetrachloroethylene.pdf
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Why do results vary thus?

Stefan Trapp. Modeling Uptake into Roots and subsequent translocation of neutral and
ionisable organic compounds. Pest. Manag. Sci. 2000, 56, 767-778




Do soll vapor phase VOCs, or the lack thereof,
have a significant impact on contaminant

uptake, loss, and translocation?




R A Xylem — Transports
B~ Shigem water, minerals, and
T - subsurface contaminants
£ cambium tO the plant

® Phloem — Transports
‘ photoassimilates (fixed
3 3 Becandary carbon) from the leaves

xylem

to the rest of the plant

PLANT PHYSIOLOGY, Third Edition, Figure 10.2 © 2002 Sinauer Associates, Inc.







TWO06 North side
TW11 South side

The plume is from tree core data *= GW sample




Methods

Syringe

Direct Push

Tree coring and tree
stem sectioning

http://www.geoprobe.com

Soll samples




Field Data:
Tree vs. Groundwater (6 — 7.6 m)
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Field Data:
Tree vs. Soll 1.2 m deep
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Hypotheses

1 VOCs can freely and

reversibly diffuse between
tree roots and soll

O
=
=}
o
o}
9
pus
=
=]
<
-
L
O
o
o
=

pg PCE / kg soil

31 Soil-PCE can have a
greater effect on tree
tissue PCE levels than Il
groundwater PCE. -

Contamination
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Methods — Batch Reactors

1 Hybrid poplar (DN-34)
cuttings were planted into
soll in 1-liter glass jars Vapor Tube

Feed Tutzje.

1 Capillary barrier 30 cm DN-34 Cutting

1 Liter Jar Teflon Lined Lid

@ Watered gravimetrically




Contaminated Water /
Stagnant Air Dosing
Method

Nothing added to
the vadose zone

5 ppm PCE solution
Injected into reactor

To Mew Growth T

Vapor Tube

ged Tu tw

20 cm DM-34 Cutting

1 Liter Jar Teflon Lined Lid

Silt Barrier
. . GGravel




Contaminated Water /
Clean Air Dosing Method

Vapor Tube

ged Tu tw

20 cm DM-34 Cutting

1 Liter Jar Teflon Lined Lid

Clean air vented

through the

vadose zone =0l
St Barrier
Gravel

5 ppm PCE solution

Injected into reactor




Clean Water /
Contaminated Air Dosing
Method

Pure PCE vapor
added to vadose
zone

DI water injected into
reactor

1 Liter Jar

To Mew Growth T

Vapor Tube

ged Tu tw

20 cm DMN-24 Cutting

Teflon Lined Lid
I
S0l

Silt Barrier
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Clean Water / Clean Air
Dosing Method
(Negative Controls)

Nothing added to
vadose zone

DI water injected into
reactor

Vapor Tube

ged Tu tw

1 Liter Jar

20 cm DMN-24 Cutting

Teflon Lined Lid

Silt Barrier

|:‘| r |:_',I I'|I|'I E' |




Partitioning Coefficients

Kllqwd wood = 0.049 I—/g
K = 0.0081 L/g

air-wood

Air or Water

VOC’s VOC’ s
| Syringe
I mwM T




Results — Batch Reactors

---A---Cont. Water, Cont. Air A
—-m Clean Water, Cont. Air A

Cont. Water, Clean Air A
---Ar-- Cont. Water, Cont. Air B
— -0 Clean Water, Cont. Air B

Cont. Water, Clean Air B

—
E
&)
~
—
e
2
[}
I

<
A

600 800 1000 1200 1400 1600 1800
png PCE/L transpiration stream water




Results — Batch Reactors
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Summary

1 Soll vapor PCE affects uptake and
translocation within plants

1 Soil and tree PCE concentrations are
linked In natural settings

A The TSCF relationship is not valid for PCE
because PCE is not conserved within plants




Recommendations

1 Reconsider the use of TSCF relationships
with nonconservative contaminants

1 Keep diffusion in mind when analyzing
tree core data, especially if using them to
guantify subsurface conditions
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Questions / Comments?

Check out Ms. Sally Breite’s
poster, which presents similar

research for TCE and other
compounds!




