Anomalous Soil Concentrations of PCDDs,
PCDFs, and PCBs in a Community
IN Michigan: A Case Study

Avery H. Demond, Ph.D., P.E.
The University of Michigan-£i0xin Exposure Study

School of Public. Health
Institute for Social Research
College of Engineering
Center for Statistical Consultation & Research
The University of Michigan; Ann Arbor, MI, USA

August 18, 2008

This study was funded by The Dow Chemical Co.through an unrestricted grant to the University of Michigan.

The University has complete independencetordesign;carry out and report all aspects of the study.




Geographic Sampling Areas

’FIOOdeain (FP) UMDES Study Areas

Midland Plume

*Near Floodplain
(NFP)

*Other Midland/
Saginaw
(Other M/S)

eJackson/Calhoun

(J/C)

University of Michigan Dioxin Exposure Study

Slide 2

Legend

I pow Plant

100 year floodplain
of the Tittabawassee River

August 18, 2008



Location of Soil Samples

Soil samples were taken at various locations on
participants’ property

House perimeter:

Up to 4 stations,
3 cores per station

Soil contact: Flower garden Vegetable garden
Up to 2 stations,
3 cores per station

Near river:
Up to 1 station,
3 cores per station
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Compositing and Analysis of Soil Samples

Cores were extruded,

separated into two strata - J=0-1inch
and the vegetation removed
| 1-6 inch

Strata were composited

House perimeter: 0-1 inch, 1-6 inch
Near river: 0-1 inch, 1-6 inch
Garden: 0-6 inch

Composites were sent to Vista Labs

for analysis for WHO (2005) 29 congeners
by HRGC/HRMS
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Comparison of TEQpyrp,9.5005 fOr Geographic Areas
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Histograms of TEQgep_5005 Of HP O-1 Inch Samples

Other Midland/Saginaw Jackson/Calhoun
The distribution of soil HP 0-1 inch TEQ 2005 for Other Midland/Saginaw The distribution of soil HP 0-1 inch TEQ 2004 for Jackson and Calhoun
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Follow Up Study Methods

To be eligible, respondent needed to
e Be located outside of Floodplain and Plume
e Have a TEQ of one soil sample above 2.5 std. dev. above mean of
of HP 0-1 inch samples in J/C and Other M/S (= 87.5 pg/qQ)
e Have elected to receive soil sampling results

Follow up study consisted of
Open ended interview
e House characteristics (age, history of flooding)
e Soil movement
e Property treatment (trash burning, pesticide use)
Analysis of uncomposited soll cores

Seven respondents were selected
e 1 from NFP, 4 from Other M/S and 2 from J/C
e 3 profiled here
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Movement of Materials from Floodplain

Estimation of extent of movement of materials

e Focused on properties
--Within 8 km of Tittabawassee and Saginaw River Floodplains
--With at least 50% of TEQ attributable to PCDFs

Above TEQ =22.6 pg/g

th
(95 %ile of J/C)

Above TEQ =90 pg/g |

(Direct soil contact
criterion for Michigan)

5 10 15 20 25 30

Estimated Percent of Properties within 8 km
Impacted by Movement of Materials
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Jackson/Calhoun: Pattern Comparison

HP 0-1 Inch Backyard PCBs in Paint
TEQpep_00s = 448 pg/g (Kubatova et al., 2003)
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House built in mid 1960s on farmland; owner bought house from builder
Installed pool in late 1960s in backyard
Removed pool paint by sandblasting in mid 1990s

Pool paint heavy in Aroclor 1254, predominantly pentachlorinated PCBs
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Conclusions

Two mechanisms were identified by which properties outside
zones impacted by industry can become contaminated:

Other Midland/Saginaw: Movement of contaminated
materials

— 23.0% of properties within 8 km of Tittabawassee and Saginaw
Floodplains were estimated to show evidence of contamination

— 4.2% of properties were estimated to be above 90 pg/g
Jackson/Calhoun: Sandblasting of paint
— Recent research has focused on caulk as source of PCBs in soill

Assumption that concentrations outside of industrially
contaminated zones are at “background” levels may not be
accurate
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