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Tree Coring

m Methods: D. Vroblesky

m Collect a core sample of the
trunk /stem

m Core sample placed into vial

m After equilibration time headspace is
analyzed via GC

m Partition coefficients used to
determine initial concentrations
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Concentration in Biomass vs. height
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Concentration decreased exponentially
with elevation up the trunk £y,
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Modeling configuration
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Processes involved in the model

Chemical transport upward in xylem
Chemical transport downward in phloem
Sorption/desorption

Diftusion

Metabolism



Model Prediction: distribution
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Model Prediction: Diffusion
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Effective Diffusivity was 0.4 — 2.5 x 10 cm?/s



Total diffusion mass vs. influent

A Upper Diffusion Traps

m Lower Diffusion Traps
y =0.0146x - 0.323

R2 = 0.9866

A y =0.007x + 0.0443
R? =0.9814
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Relationship to Vadose zone
Soil 1.2 m deep
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Aberdeen Proving Ground J-Field
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Recent Site Investigations

m1,1,22-TeCA, APG West Canal area. Heavily
Wooded area, contaminated aquifer @ 15-20”

m PCE in Urban Setting, much of New Haven
Missouri (next slide)

m PAHs at Field site: Napthalene, Anthracene — 2
others

m Recent paper by Don Vroblesky, USGS
Groundwater Monitoring and Remediation, 2004
Multiple sites, bases



Mass Removal

Diffusion traps placed to collect
VOCs

Mass collection is related to
eflux.

Using transpiration rates of |
trees, mass removal from aquifer 5?"

can be estimated (under way). 5 -;,1?? o

Confirmed to date: PCE, TCE,
CarbonTetrachloride, BTEX
(LLab), Naphthalene & PAHs
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Potential: “VOC Lift”

B As VOCs translocate,
potential exists to diffuse
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subsurface.

m Enhanced
biodegradation of
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hydrocarbons

m Release with organic 2 4 6
TCE in tree core (ug/g)

substrates for reductive
dechlorination



Summary

m Tree coring for VOCs can provide site
investigation, plume delineation for shallow GW

= Quickly, inexpensively, in tight places, easily
m Diffusion of VOC in phytoremediation

m Soil, vadose zone VOCs are closely related to
core concentrations

m Multiple compounds are applicable, SemiVOCs



Innovative approaches

m Vadose Zone, Vapor-phase Phytoremediation
m Monitoring & detailed delineation of plumes

m Groundwater management, controlling
infiltration and promoting contaminated
groundwater acquisition.



Thank you!

m Thanks for your valued time.

® Funding provided by :
National Science Foundation,
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Collaborations

m BP (Amoco — Atlantic Richtfield) — Petroleum
and Chlorinated VOCs

m Virginia Tech — Creosote, napthalene

m US Army — Fort [.eonard Wood & Aberdeen
Proving Ground

m University of Washington — Chlorinated

solvents
m Pro2Serve: DOER facility — Chlorinated Solvents
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Front Street Building

Soil boring done during the
remedial investigation

(U.S. Environmental Protection
Agency, 2003)

Concrete slab

Not to Scale

240 180
210

1.5 FEET ABOVE THE LAND SURFACE

PERCENTAGE OF THE MAXIMUM PCE CONCENTRATION DETECTED AT EACH
HEIGHT. DIRECTION IN DEGREES FROM NORTH

TWO02

240 180
210

7.0 FEET ABOVE THE LAND SURFACE




	Phytoremediation of VOC’s: Understanding Fate & Innovative Applications 
	Acknowledgements
	
	Tree Coring
	Concentration in Biomass vs. height
	Modeling configuration
	Processes involved in the model
	Model Prediction: distribution
	Model Prediction: Diffusion
	Total diffusion mass vs. influent 
	Relationship to Vadose zone �Soil 1.2 m deep
	Aberdeen Proving Ground J-Field
	Recent Site Investigations
	Mass Removal
	Potential:  “VOC Lift”
	Summary
	Innovative approaches
	Thank you!
	Collaborations

