Budd Inlet Sediment Characterization Study

Figure 4-3. Change in TEQ with Depth of Core Interval
Point Data represent the TEQ from the co-located Surface Grab (0-10 cm) at each Coring Location.
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Figure 4-4. Mean Tissue Concentrations at for Each Species Versus Sediment Concentration
The mean sediment concentration of all surface samples in Budd Inlet was used for the

starry flounder and English sole.
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Figure 4-5. Year versus Depth of the Sediment Core for Radioisotope Locations D1, D2, and D3
Sedimentation rates by mass are included for all cores. The two sedimentation rates for cores D1 and D3
represent the periods before and after damming of the Deschutes River in 1951 (red dashed line).
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5.0 Contaminant Fate and Transport

This section describes the congener profiles, or fingerprints, of the dioxin/furan results for the
surface and subsurface sediment samples. The congener profile results are compared to known
source profiles as well as the congener profile of the Cascade Pole intertidal sediments prior to
remediation. The congener profiles of the tissue and trawl samples are also compared to the
sediment profiles. In addition, biota sediment accumulation factors are calculated for the tissue
and trawl samples to determine the uptake of dioxin/furan congeners by species and sampling
location.

5.1 Sediment Partitioning

Dioxin/furan congeners partition between the sediment water interface, binding more strongly to
sediments high in percent fines and TOC, and less so to sediments composed of the larger grain
sizes. Over time, equilibrium conditions are reached based on the grain size distribution of the
sediment.

For the majority of Budd Inlet surface samples, dioxin/furan TEQ concentrations show a positive
correlation with TOC and percent fines, and a negative correlation with percent sand (Figure 5-
1). There are two exceptions in each of these correlations: BI-S7 near Hardel Mutual Plywood,
with a concentration of 59.8 pg/g TEQ, and BI-S30 in the south end of East Bay near the
discharge of Moxlie Creek, with a concentration of 60.3 pg/g TEQ. Both of these locations have
concentrations higher than would be predicted by their respective amounts of TOC, percent
fines, and percent sand.

For all three correlations in Figure 5-1, the r* values are improved by removing these two
outliers. With BI-S7 and BI-S30 included, the t* values are 0.3 84, 0.123, and 0.095 for percent
TOC, percent fines, and percent sand, respectively. Excluding these two locations in the
correlations results in r* values of 0.41 1, 0.423, and 0.297.

5.2 Dioxin/Furan Congener Profiles

The dioxin/furan congener profile (i.e., fingerprint) is an informative method for evaluating the
relative combination of the different congeners measured in a given matrix. To calculate the
profiles, the concentration of each individual congener (not adjusted to TEQ) was divided by the
sum of the total dioxin/furan concentration in a given sample. In the case of non-detects,
concentrations were estimated at one-half the detection limit. The resulting profile illustrates the
relative amount of each dioxin/furan congener observed in the sample.

Each source of dioxins such as incinerators, paper pulp, and wood treatment facilities has a
unique congener profile. The USEPA tracks environmental releases of dioxin/furan
contamination and has created congener profiles for 18 well known sources (Cleverly et al.
1997). In ideal situations, a comparison of the sediment congener profile with the known
USEPA source profiles is enough to determine the source of dioxin/furan contamination. More
complex situations arise when the sediment has been contaminated by multiple sources. In such
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