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Abstract

In this study, we developed computer models to predict the
concentration of polychlorinated biphenyls (PCBs) in
water, sediment, and biota of Puget Sound (Fig. 1 to 4).
The models include the following:

+ a box model to predict transport and fate of PCBs in
surface and deep water column layers and a sediment
layer for 10 interconnected basins in Puget Sound.

¢ a food web bioaccumulation model to predict
concentrations of PCBs 1n the aquatic food web 1n each
basin of Puget Sound.

Predicted future PCBs in water, sediment, and biota are
very sensitive to external loading (Fig. 5 to 15). The mass
of PCBs in the aquatic ecosystem of Puget Sound may
either increase or decrease over time considering the wide
range of uncertainty in loading estimates (Fig. 10). The
median response suggests recent increases in loading,
possibly from nonpoint sources. Limited available biota
data also suggest an increasing trend 1n loading (Fig. 13 to
15). PCBs appear to be increasing 1n the large basins and
decreasing in the urban bays (Fig. 6, 7, and 14).

Reduction of external loading 1s predicted to decrease
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Major findings

 External loads of PCBs 1n runoft from watershed areas are
the main driver of PCB concentrations in water, sediment, and
biota in Puget Sound (Fig. 5 to 15).

« External loads from the watershed account for most of the
PCBs entering Puget Sound (Fig. 8). The plausible range of
about 20 to 200 Kg/year of external loading to explain 1990s
sediment PCBs (Fig. 12) 1s not significantly different from
loading estimates 1n two previous studies. Uncertainty 1n the
external loading sources dominates uncertainty of predicted
future concentrations in sediment and biota.

» External loading of PCBs in runoff from commercial/
industrial and residential lands accounts for about 50% to
more than 75% of the total load of PCBs. PCBs 1n runoff from
forest areas are considerably less concentrated than other land
covers, but the area of forest land cover is large enough to
result 1n a major source of loading of PCBs from forests.

State of Washington

* Approximately 97% of the total mass of PCBs in the
aquatic ecosystem of Puget Sound 1s in the active sediment
layer (top 10 cm), about <1% 1s 1n the water column, and
about <3% 1s 1n the biota.

* Increases in PCBs in sediment and biota are possible by the
year 2020 1n the larger basins (South Puget Sound, main
basin, Whidbey basin, Hood Canal, and Admiralty Inlet)

(Fig. 6, 7, and 14).
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* Decreases in PCBs 1n sediment and biota are possible by
the year 2020 1n the urban bays (Sinclair and Dyes Inlets,
Elliott Bay, and Commencement Bay) due to burial and
transport of sediment (Fig. 6, 7, and 14).

* Considering the wide range of uncertainty in external
contaminant loading, the mass of PCBs in the aquatic
ecosystem of Puget Sound may either increase or decrease
over time (Fig. 10).

« Large uncertainty in external load
« 810 to 7500 Kg PCB by year 2050
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Fig. 14. Predicted changes in PCBs in English sole for the year 2020 for alternative scenarios of loading.
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Fig. 12. Plausible range of watershed PCB loading.
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Fig. 3. Contaminant model kinetics.

» Total losses are less than total gains, resulting in increasing mass over time

Fig. 9. Cumulative mass losses of PCBs.
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Fig. 4. Feeding relationships in the food web model. Fig. 6. Predicted PCBs in the sediment (top 10 cm).
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