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Mother nature can tell us a lot...

he data is 1n
here...

low do we get
it out?

How do we
interpret it...

as groundwater,
soil, vapor datar
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Tree Coring

Methods: D. Vroblesky - USGS

Collect a core sample of the
trunk /stem

Core sample placed into vial

After equilibration time
headspace GC analysis

Partition coefficients
determine concentrations

Headspace
Analysis &'




Field Site — Sedalia Missouri

PCE and TCE contaminated site in Old railroad
yard. Site investigation over 10 years, 40

sampling points.
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New Approaches

Sampling does not need to bring the tree
into the lab.

Rather let’s bring the lab to the tree!

In-planta sampling
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In Planta SPME analysis
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Methods Comparison: TCE
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Variations in Tree Concentrations
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O Tree 2 Port2 PCE
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gmem 1 he same SPME ports can be sampled over time to
S& track contaminant- plant interactions.
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Comparison of SPS

F
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SPS testing and Indoor |
Alr studies in
Cambridge showed

that n-planta sampling
can indicate potential
indoor air
contamination, 1.e.
vapor intrusion

Indoor Air




Core analysis & Indoor Air

“ Very similar profile

T

About 90 of the
‘above action level’

homes 1n the tree core
indicated area

© All sampling = 1 day
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Indoor Air TCE

Concentration (ug/m*3)
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.. In Fleld Analys1s




Field GS/MS resnlts
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Comparison of SPS, Cores and
GC-MS
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Directional Sampling Possibilities

= Field observations in Tree Coring has shown
that sampling around a single tree can correlate

to groundwater trends

East
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Comparison of Methods

© Tree Coring
« SPME-TWA

greenhouse study
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Directional Field Data: Borden ON
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Directional Sampling Possibilities

« Laboratory study conducted by off center placing
a NAPL phase PCE in polyethylene membrane

= Dosed with clean water, upflow reactor

0 (NAPL)
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Experimental Setup

Z1p top bag
contaminant reservolr
> 400 mlL of PDMS
» 6 mLL PCE
> 4 ml. TCE

Cutting watered from
below

TOP VIEW

2 month equilibration
time
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Sampling

Cross-section of tree (4
cm tall)

Split into slices with
hatchet

Split into equal size
pleces

~9 samples in each radial
direction
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Results

© Headspace of vial
analyzed using SPME-
GC

© Data krigged in Surfer®

« Highest concentration of
TCE near 0 degrees




Dendrochemistry

Trees act as proxy-recorders by ring accretion. This method is used to
age-date environmental impacts, and has been tested at 13 polluted
sites *.

« Cores are made with
Pressler borer, 10 to 12 mm
in diametet.

P T

Rings can be analyzed by EDXRF, LA-ICP-MS, ... giving access
to elemental and non volatile pollutants.

Balouet, Jean Christophe, Smith, Kevin T., Vroblesky, Don and Oudijk, Gil(2009) '_U,Qte of

MISS50URI Dendrochemistry in Environmental Forensics: Does It Meet the Daubert Ctgk
S E Environmental Forensics, 10: 4, 268+%=2




EDXRF Line scannin

7 trees sampled - Pressler borer, 10
mm

Samples checked for quality and age.

Sent to Dendrolab, Sweden, for
EDRXF analysis.

scanning \

e

/S preadsheet -‘_-":}

EDXRF data every 50u, = 4000 data points /20 cm core).

30 elements . Microdensitometry at 20u ©
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Chlorine anomalies (EDXRF)

w Wl .L‘ '

Above proﬁle shows four Chlorine anomalies.
Whilst HVOCs have evaporated, elemental

chlorine remains available.

Below graphs show multimental (Ca
+ Cl) anomalies : this signature 1s

\r 1:“,“” . ,': associated to drought events
ol J f}] I |




Dendrochemistry at Vetl site
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Calcium and Chlorme profiles are generated for each of the four
analyzed cores and correlated (parsimony principle) the d1fferent

pulses / impacts.
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Reconstruct:

Plumes’ Releases at source A B C

Sac ErUUﬂ%{ED E‘tj" #100 cts

Tree7

170 m (+5 y)

310 m (+8y)

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
1900 1910 1520 1530 1540 1950\ 1960 1970 1?80 l\ 1990 2010
Tree

¥ ¥ ¥ ¥ ¥ ¥ . ¥ ¥ ¥

Tree2 O|dest ring : 1895
961 987 2002
450 m (+12 Cl | 1957 cl
cl
¥ ¥ ¥ ¥ ¥ ¥ ¥
| 1
1 |
Tree5 { Qig‘ggg rin 15?8 »
-
Distance from “source”
Dﬂﬂ ‘
820 m (+15 y)
¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

HSB



/)
s’
(m
U
(=
U
as)




Phytoforensics Tech Transfer

EPA-USGS User’s Guide Burken@mst.edu
2 USGS

scignce for @ changing world

Prepared in cooperation with the LS. Environmental Protection Agency VrO b le S k 2 iz u S g S L4 OV

Measurement and Monitoring for the 21st Century Initiative

User's Guide to the Collection and Analysis of Tree
Cores to Assess the Distribution of Subsurface
Volatile Organic Compounds

EU supported
Biotool

Biotool

BIOTOOL project GOCE 003998 December 2007

A Guide to Vegetation Sampling
for Screening of Subsurface Pollution

Stefan Trapp, Morten Larsen, Chardotte M. Legind, Jogl Burken, Jifinag Machadkova
and Ulrich Gosewinkel Karlson (addresses ses backside)

Background. Measurement of vegstation samples is an altermative, cheap method
= 5 : = to drilling for exploring sub-surface pollution. The cbjective of this manual is to
'Sﬂent[ﬁc |nve5tlgat|on5 Remrt EUDB_SUBB transfer the experience gained within the EU project BIOTOOL into 2 concise guide
for practical work
Short description.
Vegetation samples are taken

by { . and analyzed to find subsurface
I"'i ':_“. R[ U.5. Department of the lnteri . & u contamination. The occurrence

U.S. Geological Survey s : 4k _© of compounds like chlorinated
[ kg \ u = 1 sclvents  in wvegetation  is
. \y y mapped. There is a relation, §
3 b E " but not necessanly 2 linear cor-
g ¥ | relation, between concen-
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In-planta PhytoForensics

Fast and Cheap..... FAST

Little, NO Ecological or Personal Property
impacts.

Repeat Analysis in the same borehole.

Greater ability to rapidly screen greater areas...

Protecting water quality and human health




The End
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