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Introduction

Surface soils in Midland, Michigan have been analyzed for polychlorinated dibenzodioxins anc
furans (PCDD/Fs). Concentrations range from not detectable to 0.45 parts per billion TEQ (ppb,
micrograms per kilogramup/kg]). This study was initiated to identify a concentration of PCDD/Fs in
soils that would not pose an unacceptable health risk to residents (i.e., a site-specific soil criterion).

A stochastic analysis using probability density functions for various site-specific exposure
parameters was used. In addition, the results of a site-spétwitro study of bioaccessibility of
PCDD/Fs in local soils were incorporated into the analysis. This analysis is consistent with regulato
risk assessment guidance issued by U.S. EPA and the Michigan Department of Environment
Qua|ity_l,2,3,4,5,6,7,8,9,10

Methods and Materials

Toxicity Criteria

The MDEQ slope factor is based on the Pathology Working Group’s re-evaluation of the anime
liver tumor datd>*?and a revised body-weight scaling factor to extrapolate the dose in animals tc
humans? The World Health Organization’s latest toxicity equivalency factors (TEFs) were also used ir
this assessmefit.

Exposure Assessment

Potentially exposed populations were identified based on current land use in the affected areas ¢
included industrial and commercial workers, recreators, school students, and residents. In practice,
residential scenario is generally considered to yield the lowest, most health-protective soil criteriol
therefore, the residential exposure scenario was used in this analysis to derive the soil criteric
Potential exposures to both children and adults were evaluated. The routes of potential exposure to
are incidental soil ingestion and dermal contact. The migration of surface soil particles to ambient a
and subsequent inhalation exposure, was not evaluated, because this pathway was unlikely
contribute more than 1% to the total dose when compared to the direct-contact pathways
Consumption of homegrown vegetables was not addressed, because PCDD/Fs are not significar
translocated into plant material by the root systé&imally, because there are no beef, dairy, or poultry
farms in or near the affected areas; exposure via ingestion of meat and dairy products was
evaluated.
Exposure Parameters: Probability Density Functions (PDFs) and Point Estimates
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PDFs were used for body weight, exposure duration, soil ingestion rate for children, total sk
surface area, and soil-to-skin adherence factor. All remaining exposure parameters (adult soil inges
rate, percent skin surface area exposed, oral and dermal bioavailability, and averaging time) were ir
as single values (point estimates), because there are insufficient data available to describe
distribution of inherent variability. All PDFs and point estimates used in this analysis are presented
Table 1 (following references).

Derivation of Soil Criteria Distributions

A quantitative stochastic analysis was performed using Latin Hypercube (LHC) statistics. /
commercially available software program, Crystal Balt*” was used to simulate a full distribution
frequency for each parameter. A total of 5,000 iterations were performed to ensure that a “point
convergence” was reached (i.e., a point at which additional iterations would not significantly alter tt
results)®®°*2°Per MDEQ guidance, an acceptable increased cancer risk° afaQused. The output
was a distribution of site-specific soil criteria and associated probabilities.

Results and Discussion

The calculated 30and 3 percentile soil criteria are 4.1 and 1.48 ppb, respectively. Most EPA
assessments are designed to be protective at thee®&entile of exposure, which in this assessment,
would correspond to the"percentile soil criterioh.Thus, the soil criterion identified for Midland,
Michigan is 1.48ug/kg (ppb) TCDD TEQ.

Neither the U.S. EPA nor state environmental regulators/toxicologists have set non-cancer toxic
criteria (e.g., reference doses [RfDs]) for PCDD/Fs, because cancer is generally considered to be
more sensitive endpoint (e.g., the effect that occurs at the lowest dose level). However, a TCDD R
has been proposed recently in the peer-reviewed scientific litefaflinese researchers performed a
detailed review of the non-cancer health effects literature and used standard EPA methods to dev
an RfD for TCDD of 5 pg/kg-day. This value is 25 times higher than the dose associated with the si
specific criterion for Midland soils (0.2 pg/kg-day based on a soil criterion ofig4&)). Hence, the
site-specific standard of 1.48)/kg is protective of cancer and any non-cancer health effects associate
with PCDD/F exposure in Midland.

Comparison of the site-specific soil criterion to measured concentrations from affected are
indicates that no sample exceeds the site-specific criterion ofuby/48. Therefore, it can be
concluded that PCDD/Fs in Midland soils do not pose a significant health risk to the community.
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Table 1.Exposure Parameters

Exposure Parameter Child Value Adult Value
Soil ingestion rate (mg/day) Cumulative distributi@n: Point estimate®
p= 31, 6=31 50
Skin surface area (cn Correlated to body weigfit Correlated to body weigfit
Fraction of skin attributable to Point estimdte: Point estimaté:
body parts (unitless) 0.0561, hands 0.0515, hands
0.1338, forearms 0.059, forearms
0.1526, face 0.0745, face U.S. EPA 1997

0.243, lower legs
0.06876, feet U.S. EPA 2000

Soil adherence rate, skin Lognormal distributton:  Lognormal distributior?

(mg/cn¥) p=0.15,0=2.1; hands puH.2,0=1.9; hands
p=0.031,0=1.8; forearms p= 0.0m,=2.1; forearms

p= 0.058,0=1.6; face p=0.058,0=1.6; face

p= 0.0230=1.2; lower legs
pu=0.13,0=1.4; feet

Dermal Bioavailability Point estimaté: Point estimaté®
(unitless) 0.0175 0.0175
Exposure Frequency Point estim&i&: Point estimaté®
(daysl/year) 350 350
Exposure Duration Cumulative distributiéh:  Cumulative distributior®
(years) p=12¢=8 p=12,90=8
Meteorological Factor Pointe estimate: Point estimaté?®
(unitless) 0.667 0.667
Body Weight (kg) Lognormal distributiot: Cumulative distributiort?
U= 14.9,0=4 p= 71,0=15.9
Averaging Time (days) Point estimalt&?® Point estimaté2
25,550 25,550
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