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Figure 2. Quality control sample results
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Figure 3. Replicate results for relative percent
difference

Percent recovery of spiked samples is presented in Figure 4. Control lines
correspond to the mean recovery (97.9 percent) and the ULAL and LLAL val-
ues of 125 and 75 percent, respectively. Absence of matrix effects was verified
by spike recoveries all within the laboratory acceptance range of 75 to 125 per-
cent, with no data outliers.

Results for the CRM analyzed with this batch of samples are shown in Fig-
ure 5. The center line represents the mean value; the outer lines correspond to
the upper (UCV) and lower (LCV) control values recommended by the vendor.
The mean value for the CRM was 66.6 pg/ml TOC compared with a certified
mean value of 67.9 pg/ml with an LCV of 58 pg/ml and a UCV of 78 pg/ml.
The standard deviation was 3.2 pg/ml, with a method bias of 1.3 pg/ml,

single operator bias of 0.8 pug/ml, and net bias of 1.9 percent. Comparison of
the results obtained using this method with the published values for the CRM
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Figure 4. Spike recovery results
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Figure 5. Analytical results for certified reference
material

validates the analytical procedure. The CRM data confirm method accuracy
and further authenticate the measurement process.

Application

Elution curves depicting TOC released during column leaching of Outer
Oakland Harbor sediment with DDI water are shown in Figure 6. TOC concen-
trations in leachate steadily increased to peak concentrations and then tended
to decline. These curves are typical of the elution behavior of contaminants in
estuarine sediments when leached with DDI water (Lee and others 1993ab,c).
They show that initial leachate quality is not the worst quality that can be
expected when estuarine dredged material is placed upland and leached with
low-ionic strength water.
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Figure 6. Total organic carbon elution curves

Companion analysis of contaminant concentrations and TOC was not possi-
ble in the previous studies by Lee and coworkers (1993a,b,c) because suitable
analytical techniques were not available for TOC analysis of samples with~
significant amounts of nonsettleable microparticulates. Application of the
analytical technique presented in this note shows that TOC elution generally
correlates to the contaminant elution behavior previously reported and there-
fore may be instrumental in governing contaminant elution.

Conclusion

The test procedure described in this technical note can be used to make
accurate and reproducible measurements of TOC concentrations in estuarine
leachate samples. Acceptable bias, precision, and accuracy can be obtained
with the procedure. Thus, this method eliminates the need to separately deter-
mine TOC in liquid and microparticulate phases of aqueous samples.

In addition to the analysis of leachate samples containing nonsettleable
microparticulate matter, the analytical procedure described in this technical
note may be applicable to determination of TOC in solid and semisolid materi-
als containing moderate to large amounts of organic carbon. TOC determina-
tion in samples of this nature presently requires sample predrying and sieving,
which may introduce errors resulting in unacceptable bias, accuracy, and preci-
sion results. The procedures described in this technical note eliminate these
steps and could provide more accurate and precise results.
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