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Chromite ore processing residue (COPR) containing measurable levels of hexavalent and
trivalent chromium [CriVi) and Criill), respectivelyl has been used to fill in low-lying areas
in Hudson County, N.J. While it has been demonstrated that direct dermal contact with
solutions containing CrVi) may elicit allergic contact dermatitis (ACD) in previousty sensi-
tizad individuals, it is unknown to what degree skin moisture may solubilize Cr(Vi} from
COPR adhering to skin. An accurate estimate of this extraction polential is necessary o
establish COPR concentrations of Cr(Vl) and Crili) that are protective of eliciting ACD in
sensitized individuals. The purpose of this study was to measure the extractable fraction of
CrVi} and total chromium [Cr(iif) and CriVIY in soils impacted by COPR using human
sweat as the extractant. Human sweatl was collected from seven male volunteers. Samples
of COPR material containing the following CriVl) and total chromium concentrations werg
collected: CAVD, 16, 136, and 1240 ppm; total chromium, 932 and 6660 ppm. The sam-
ples were sieved to obtain a uniform particle size <500 u#m. The samples were then mixed
with human sweat at 30°C for 12 h, after which the sweat was filtered and analyzed to
determine the dissolved concentration of CriV!) and total chromium. The data from these
analyses show that no detectable leveis (limit of detection = 0.010 ppm} of ClVl) were
leached from COPR containing 16 ppm CrVI). At CriVl) concentrations of 136 and 1240
ppr, fess than 0.1% of the Cr(Vl) present in the COFR sample was extracted into sweat,
and sweat concentrations were 0.133 ppm CriVl) or .'ess Srmrfarjy, the amount of Cr_,,
extracted was 0.3% or less at COPR concentrations as h.lgh as 6600 ppm Cr,,, and sweat
concentrations were 2.3 ppm Cr,,, or less. If a minimum concentration of 10 ppm
(Bagdon and Hazen, 19971) to 54 ppm (Paystenbach et al,, 1992) Cr(Vl} in sweat is
reguired fo elicit an ACD rosponse in chromium:sensitive individuals, the current study
results suggest that a COPR CriV!) concentration of at least 10, 000-54,000 ppm weuld be
required to elicit ACD. if 500 ppm (or greater) of solubifized CHIl) is requiret! to elicit an
ACD response (NIDEPE, 1992a), then a COPR concentration of 250,000 ppm Crifl) or
greater would be required to elicit an allergi¢ response. These resuits suggest that ACD is
unlikely to accur as a result of environmental exposure to the COPR.



