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[2,3]. The models also were linked to Lower Hudson River (LHR)

Upper Hudson Unremediated PCBs:

Figure 3. Regression model approach to predicting fish concentrations in the LHR.
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completion of the selected remedial alternative in River Sections
2 and 3 in the UHR (Figure 1) [6,7]. These findings imply that
the rate of natural recovery (decline in surface sediment
concentrations) was significantly overestimated by the original
models. We applied a simplified modeling approach to evaluate
the impact of these higher sediment concentrations and slower
rate of natural recovery on the time to reach risk-target
thresholds in fish in the LHR under the selected remedy.

collected during remedial design sampling (red bars).

EPA model projections of PCB concentrations in sediment, water, and fish all showed approximately exponential declines over time during natural recovery.
Model projections of water concentrations at Waterford under the MNA scenario were observed to be directly related to modeled fish concentrations (Figure
2). Other LHR resident fish species and locations had similar relationships. We used the inputs and outputs from the original models to reverse engineer a set
of nonlinear and linear regression models that provide a computationally simple means to reproduce the EPA model results (Figure 3).

Surface sediment PCBs in 4 model subsections for MNA or post-remediation were projected over 30 years. Nonlinear regression models were used to estimate
water concentrations (c,,) in each model subsection as a function of sediment PCBs (c,), upstream source input (10 ng/L or 0 ng/L), area of subsection, and
distance from the dam at Waterford. Regression model output closely matched the original model projections for water concentrations in the model
subsections (Figure 4). The output water column PCB concentrations from the model at Waterford were used in a log-log linear regression model to predict

LHR fish PCBS (c,).

These reverse-engineered models were used to evaluate the effect of changes in initial sediment PCBs, rate of natural recovery, and magnitude of upstream
source input on model projections for PCBs in fish in the LHR. Remedial design sediment with greater spatial coverage was substituted for the initial sediment
surface and a lower natural recovery rate was selected based on prior analysis [6].

Predicted Water Tri+ PCB Concentration (ng/l)

Figure 4. Comparison of regression model estimated water concentrations in 4

model subsections with EPA mechanistic model output under the MNA
alternative.

concentrations (REM310B) using two exponential sediment decay rat
model) and 3%, and two estimates of upstream source input: 10 ng/L (Fig. 5A) and 0
ng/L (Fig. 5B). For all scenarios, the time to reach thresholds using the updated
sediment concentrations is estimated to be much longer than the original model
projections.

% (original

Figure 5. Estimated time (number of years) to reach EPA risk thresholds in white perch from
Albany/Troy under the selected alternative using original predictions of post-dredging surface
sediment concentrations (REM310A) and updated estimates of post-dredging sediment
concentrations (REM3108). The projections in each panel are shown for two rates of

decay of sediment ions: 8.5% (original model) and 3% (revised
estimate). Panel 5A shows the predictions assuming an upstream source input of 10 ng/L and
Panel 58 shows the predictions assuming an upstream source input of 0 ng/L.

Reverse engineering of EPA models using a combination of nonlinear and linear
regressions successfully reproduced model results for MNA projections of sediment and
water concentrations in the UHR and fish concentrations in LHR.
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