RELATIONSHIP BETWEEN CONCENTRATIONS OF PCDDS, PCDFS, and DIOXIN-LIKE PCBS
IN VEGETATION AND SOIL ON RESIDENTIAL PROPERTIES

A. Demond, T. Towey, K. Knutson, B. Hong, X. Zhong, P. Adriaens, S.-C. Chang, Q. Chen, A. Franzblau, D. Garabrant, B. Gillespie, J. Lepkowski
The University of Michigan, Ann Arbor, Michigan, USA

Introduction & Objectives Results and Discussion, continued

» As part of The University of Michigan Dioxin Exposure Study (UMDES), soil samples were
analyzed from 766 residential properties and vegetation samples from 415 of these
properties. This poster examines the relationship between the TEQ and 2,3,4,7,8-PeCDF
concentrations measured in the soil and vegetation around the house perimeter.
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Methods

» Soil and Vegetation: Samples were collected from
five areas, designated as Floodplain (the 100-year 05 Sy Area
floodplain of the Tittabawassee River), Near L halise W
Floodplain, Plume (located downwind from Dow 1 { g -
Chemical in Midland, MI), Other Midland/Saginaw \, ‘e
Counties, and Jackson/Calhoun Counties (Fig. 1). £ e

» Four sampling stations were located around the Lt':f
house (Fig. 2). A sampling ring, 3 feet in diameter, L
was laid on the ground and three soil cores were T
collected from within the ring. Vegetation was
collected separately by clipping the grass (or
weeds) just above ground level within the ring. Both
soil and vegetation samples were analyzed by
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Figure 1: UMDES study areas
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vegetation (top) and soil (bottom) samples. The patterns are very similar, with, for
example, 2,3,4,7,8-PeCDF the dominant contributor to the TEQ in both, unlike in other
studies where a dissimilarity between soil and vegetation patterns has been reported
(e.g., Welsh-Pausch et al., 1995). This similarity suggests that the major mechanism
of contamination of the vegetation is deposition of soil particles.

» Statistical Analysis: Linear regression analysis was run in a stepwise manner using
log4o (vegetation concentration) as the outcome and explanatory variables such as
logy (soil concentration), region, sampling season, cumulative rainfall in the last three
days, burning trash or yard waste, having pets, use of property as a farm, pesticide
use, flooding history and fire damage. Significance was determined as p <|0.101|.
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» Tables below summarize the TEQ measurements for the soil (top) and vegetation *Relative to Jackson/Calhoun Estimate | R2 difference | Estimate R2 difference
(bottom) for the house perlmeter (HP) samples. The mean TEQ for the HP 0-1 inch soil Log,, Soil conc. HP 1-6 inch 0.428 29.270 0.537 48.430
composites was 56.5 pg/g in the Floodplain and 109.2 pg/g in the Plurn_e, the two areas Region Floodplain” 0,023 0.086
known to be contaminated, whereas the mean TEQ for the HP vegetation composites was - —

14.2 pg/g and 37.5 pg/g for the same areas. Thus, the mean TEQ of the vegetation is Region Near Floodplain 0.020 12.230 0141 3.850
0.25 and 0.34 of that of the soil for these areas. These ratios roughly correspond to the Region Other Midland/Saginaw" -0.139 -0.114
value of 0.27 reported by Meneses et al. (2002) (based on I-TEQ) for grass and weeds. Region Plume” 0.356 0.194
Soil Composites TEQurmeme (PO/) Sampl!ng !n falllversus summer 0.132 4.000 0.103 3.480
HP 0-1 Inch N Viean T SE | Median 1750%ile [95t96ila] Min Max Sam_pllng in spring versus summer -0.116 -0.166
- Having pets 0.009 1.840
Floodplain 203 565 | 9.7 11.4 35.4 223.1 1.1 |[1881.4 Burning trash or yard waste 0014 1030
Near Floodplain 164 52.0 | 36.7 3.9 10.4 102.9 0.8 |2299.8| : . .
» Table above shows the regression results, which suggest a strong association between
Other M/S 168 135 | 20 53 132 594 0.8 157.7 soil and vegetation concentrations, corroborating the similarity in the figures above. In
Plume 37 109.2 | 31.0 | 582 1119 251.2 63 745.5 addition, sampling season was significantly associated with vegetation concentration, with
Jackson/Calhoun 194 69 | 08 3.6 7.6 226 04 | 1862 an increase in the fall and a decrease in the spring, relative to the summer. Region was
Vegetation Composites TEQprp20.2005 (PY/G dry wt) glso strongly correlated with concentration; however, variables _suc_:l_1 as cumulati_ve rainfall
House Perimeter N [ Vean TSE T median [757%ite] 9579%ile | Min | Max in the last three days or use of property as a farm showed no significant correlation.
Floodplain 188 142 [ 34| 34 7.4 50.2 04 [14272 References and Acknowledgements
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