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Method to Estimating Total Soil-Lead Concentration
from Analytical Results for the Fine and Coarse Soil Fractions

In an effort to reflect bioavalable lead in soil, the Rochester Lead-in-Dust study partitioned
their collected soil samplesinto fine- and coarse-Seved fractions. The soil-lead concentration of the
complete sample (i.e, total soil) was not measured. The absence of such ameasure limits the ability to
compare the soil results from the Rochester study with those of other studies. The recent Milwaukee
study, however, aso fractioned their soil samples but made provisions to smultaneoudy measure tota
s0il-lead. This gppendix describes an effort to use the results of the Milwaukee study to estimate the
soil-lead concentration of tota soil for samples collected in the Rochester study.

The Milwaukee study data available for this analysis represented 66 paired samples collected at
the child’s play area and the resdence’ s drip line. The same Seve-fraction used in the Rochester was
employed in Milwaukee. For each collected sample, the lead concentration of fine-sieved, coarse-
seved and total soil was measured. The mass of each soil fraction was not reported.

Figures E-1 and E-2 compare the Milwaukee and Rochester study data. In particular, these
figures plot the coarse versus the fine soil-lead concentrations for the play areaand drip line
measurements, repectively. Didtinct plotting symbols delineate samples from the two studies. These
plots show that the data range and scatter about the trend line are considerably greater in the Rochester
Sudy than in the Milwaukee study.

A likelihood ratio test was used to assess whether linear models for the two studies were
datigticaly different. Resultsfor play area samplesin the two studies (Figure E-1) do evidence
datigticaly (p<.01) distinct linear relationships between fine- and coarse-seved soil-lead
concentrations. Results for drip line samplesin the two studies (Figure E-2) were not Satigticaly
digtinct at the 0.05 level. These andyses suggest there are some differences in the fine- versus coarse-
seved soil-lead concentration relationships measured in these studies. These differences should be
acknowledged when congdering the merits of the Rochester tota soil estimation procedure outlined
below.

To esimate the soil-lead concentration of totd soil, it is useful to consider how tota soil-lead
concentration may be caculated from fine- and coarse-sieve soil-lead concentrations and masses.
Specificaly, let x /y, and x /y.. represent the micrograms of lead (x) per gram of sail (y) for fine- and
coarse-seved fractions, respectively, of asoil sample. The samplée stotal soil-lead concentration, then,
can be written as follows:
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Thus, asample stotal soil-lead concentration can be written as a function of the sample sfine-seved
s0il mass fraction and the sampl€ s fine- and coarse-sieved soil-lead concentrations. Since the Seved
s0il mass fractions were not reported in the Milwaukee study, some assumptions regarding these
fractions were required. For the sake of smplicity, the fine-seved soil mass fraction was assumed
congtant. The tota soil-lead concentration, then, is aweighted combination of the fine- and coarse-
seved soil-lead concentrations,

X, t X, Xy
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Such asmple modd is critical since the fine- and coarse-sieved soil-lead concentrations were the only
soil results reported in the Milwaukee study (i.€., no mass fraction data are available).

The mode equation specified above was fit to both the play area and drip line dataiin the
Milwaukee study using the NLIN procedure in the SAS® System. This module was used because it
permitted the necessary link between the coefficients on fine- and coarse-seved soil-lead
concentration. The estimated vaue for $ was gpproximately 0.25 when fitting the aforementioned
relaionship to the play area samples adone, the drip line samples aone, and to both sets of samples
together. Thet is, the Milwaukee data suggested the following:

Total soil-lead concentration = 0.25i(Fine) + 0.75i(Coarse).

Figure E-3 presents the results of fitting the above modd to the Milwaukee data. The plot is of
the predicted tota soil-lead concentration versus the observed tota soil-lead concentrations. Digtinct
plotting symbols represent the different sampling locations (drip line or play areq). As expected, thefit
is more than reasonable for both locations.
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Figure E-3.
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Predicted versus Observed Total Soil-Lead Concentration by Sampling Location (Milwaukee Study)



