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BACKGROUND AND STATEMENT OF ISSUES: US Environmental Protection Agency (EPA)
Region III requested the Agency for Toxic Substances and Disease Registry
(ATSDR) review the results of lead contaminated surface soil samples obtained
from an area adjacent to a residential area in Princeton, WVA, and comment on
the health implications associated with human exposure.




The Old Athens Turnpike Site is located in downtown Princeton, WV. Previous

industrial waste disposal activity on the property has already been documented
as the source of lead contamination of the soil in this residential area [1].
A salvage company operated on the property from the 19208 to 1990 [1].

In December 2003, a Site Inspector who conducted a Compliance Schedule
Evaluation of the site under the West Virginia Hazardous Waste Management Act
collected two composite surface soil samples from the contaminated areas [1].
Composite sample number 1 was collected from an area covering about 15 feet by 9
feet and the second surface soil sample was obtained from a composite of 6
spots of the dump site [1]. The laboratory results of sample number 1 revealed
lead at 3,380 parts per million (ppm), and the results of soil sample number 2
showed lead at 151,000 ppm [1]. These samples were selected for laboratory lead
analysis based on field screening results of greater than 400 ppm [1]. Also, a
small area revealed lead using XRF reading at 7,000 ppm [1]. Battery casings
were detected on the surface soil in those areas where the samples were
collected with visible battery fragments. The surface soil samples were
submitted to Research Environmental and Industrial Consulitants, Incorporation
for analysis. BRarlier, in January 2000, 5 surface soil samples were obtained
from these areas and revealed the presence of battery casings?containing lead
ranging from 1,060 ppm to 48,300 ppm. The site Inspection Report indicated that
there was evidence that children frequented the area, because toys have been
found on the site during every site visit [1].

DISCUSSION ; ;

Lead levels in surface soil samples obtained from areas adjacent to the
residential area in Princeton, WV pose a public health threat to children and
adults. Human exposure to lead at this site may occur vié inhalation of
windborne dust when children play in the area. Moreover, children and adults
may be exposed by inadvertent ingestion, or dermal exposure of lead contaminated
battery casings, or lead contaminated soils.

No groundwater sampling results were provided for review. Theréfore, currently,
it cannot be determined if vertical migration of site-related lead is affecting
an underlying aquifer used for nearby drinking water wells.

Bioavailability of lead has become an issue in quantifying exposure of sensitive
populations, and where necessary establishing clean-up levels for contaminated
soil. Long-term exposure to low levels of lead has been shown to be associated
with behavioral abnormalities, learning deficits, and impaired cognitive
functions, and has also been implicated in the pathogenesis of hypertension both
in humans and animals model systems [Z]. It is well known that lead exposures
cause adverse health effects on heme biosynthesis. This effect occurs as a
result of lead inhibition of certain enzyme activity such as aminolevulinic acid
dehydratase (ALAD) [3]. Reductions in ALAD production in adults have been
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-demonstrated at an oral dose of 0.02 milligrams/kilogram/day (mg/kg/d) for 3
days and at air levels as low as 3.2 micrograms/cubic meter (ng/m’)for 3 or 4
months.

Exposure to lead may cause serious adverse health effects, particularly in young
children. Young children and fetuses are especially sensitive to the toxic
effects of lead exposures. Factors influencing this susceptibility include
(1) immaturity of the blood brain barrier which allows entrance of contaminants
into the developing central nervous system; (2) hand-to-mcouth activity and pica
(ingestion of at least one gram of soil) behavior which leads to consumption of
contaminated media; (3) nutritional status of the child; (4) low body weight;
(5) passive diffusion of contaminants across the placenta to the developing
fetus. Because of these factors, children are more at risk of developing adverse
health effects than adolescents and adults from lead exposure.

Blood lead levels at 10 micrograms/deciliter (ng/dl) or greater have been linked
to adverse developmental effects in fetuses, hearing impairment, stunting of
growth, and reductions in intelligencs quotients in children [4]. Blood lead
levels are increased on average about 5 ng/dl for every 1,000 ppm of lead in
soil or dust, and may increase 3 to 5 times higher than the mean response
depending on play habits and mouthing behavior [5,6].

A lead study conducted to investigate rthe seasonal changes in blood lead levels
in children indicates that some of the seasonal variation in blood lead levels
in children is probably due to increzsed exposure to lead in dust and soil.
Moreover, the study showed that the outdoor activity patterns indicate that
children are likely to contact high lead levels from street dust, or soil during
longer outdoor play periods in the summer [4].

US EPA use 400 ppm and 1,000 ppm as screening tools for lead for residential and
industrial soils, respectively. No minimal risk level has been developed for
lead, because the threshold for its most sensitive effects (i.e., neurotoxicity)
has not yet been defined. Furthermors, US EPA has not developed a Reference
Dose for lead [4].

At this residential area in Princeton, WV, in January 2000, lead was detected in
surface soil samples at 1,060 ppm, 29,000 ppm, 43,200 ppm, 44,200 ppm, and at
48,300 ppm. The December 2003, sampling results showed the maximum level of lead
detected at 151,000 ppm [1].

An absorbed dose of lead at 0.05 mg/k¢/d for 5 days per week for 200 days has
been shown to cause adverse neurological effects in monkeys. 1In characterizing
the surface soil at this site, ATSDR assumed that 2days/week for 3 months a
child weighing 15 kg ingests 200 mg of soil/day that contains an average level
of lead at 30,000 ppm. With these assumptions, the estimated exposure dose of
lead would be approximately 0.1 mng/kg/d4d.
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CONCLUSIONS

Lead levels in surface soil collected from areas adjacent to the residences in
Princeton, WV are highly variable, anc pose a public health hazard to children
and adults. The results of these surface soil samples revealed lead at levels
that exceed US EPA’'s lead screening level for residential sites of 400 ppm as
well as industrial sites of 1,000 ppm. Furthermore, inhalation and inadvertent
oral exposures of lead contaminated soils and dusts may increase blood lead
levels in people who regularly play or traverse these areas. Therefore, the
surface soil and battery casings containing lead near these residences pose a
public health hazard to children and adults who use these areas on regular
basis.

RECOMMENDATIONS
1. Prevent human exposures to site-related lead contaminated soils, dusts,
and battery casings near the residences.
2. Consider conducting surface soil sampling in other areas near these
residences to assess the horizontal extent of lead contaminated soil.
3. Determine if drinking water in the area is supplied by private residential
wells. 1If so, sample nearby drinking water supplies.
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