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Purpose of Modeling StudyPurpose of Modeling Study

•• Estimate the time needed Estimate the time needed 
for PCBs to be reduced for PCBs to be reduced 
below levels of concern   below levels of concern   

•• Compare future baseline Compare future baseline 
conditions with the conditions with the 
relative performance of relative performance of 
potential remedial potential remedial 
alternativesalternatives
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Develop a tool for the Develop a tool for the 
Housatonic River that can Housatonic River that can 
be used to estimate PCB be used to estimate PCB 
concentrations in:concentrations in:

•• WaterWater
•• SedimentSediment
•• Aquatic BiotaAquatic Biota



Rest of River ProcessRest of River Process
Outlined in CD and Reissued RCRA PermitOutlined in CD and Reissued RCRA Permit

Corrective Measures 
Proposal/Study

Corrective Measures Corrective Measures 
Proposal/StudyProposal/Study

Modeling StudyModeling Study

Cleanup Goals (Cleanup Goals (IMPGsIMPGs))

Proposed Plan/Public CommentProposed Plan/Public CommentProposed Plan/Public Comment

RemediationRemediationRemediation

Appeals ProcessAppeals ProcessAppeals Process

HHRAHHRAHHRAERAERA

Final Cleanup DecisionFinal Cleanup DecisionFinal Cleanup Decision

RFI ReportRFI Report

EPA

GE

Public

Public CommentPublic Comment



Modeling Study BackgroundModeling Study Background

Three phases in the Modeling Study as Three phases in the Modeling Study as 
required by the CD, all of which were to be required by the CD, all of which were to be 
Peer ReviewedPeer Reviewed

•• Modeling Framework Design (MFD)Modeling Framework Design (MFD)

•• Model CalibrationModel Calibration

•• Model ValidationModel Validation

Peer Review of these documents conducted Peer Review of these documents conducted 
in accordance with the Chargein accordance with the Charge



Model Framework DesignModel Framework Design

Blueprint for the Modeling StudyBlueprint for the Modeling Study

•• Described the Conceptual Model of the siteDescribed the Conceptual Model of the site
•• Evaluated various publiclyEvaluated various publicly--available modelsavailable models
•• Proposed Linked Model FrameworkProposed Linked Model Framework

HSPF (Watershed model)HSPF (Watershed model)
EFDC (Hydrodynamic, Sediment Transport, PCB EFDC (Hydrodynamic, Sediment Transport, PCB 
Fate/Transport model)Fate/Transport model)
FCM (Food Chain model)FCM (Food Chain model)

Peer Review conducted in 2001Peer Review conducted in 2001

Final MFD issued April 2004Final MFD issued April 2004



Modeling Framework Modeling Framework -- ModelModel LinkageLinkage

Watershed Model
(HSPF)

Hydrodynamics, Sediment 
and PCB Fate/Transport

(EFDC)

Food Chain Model
(FCM)

Solids loads
PCB concentrations in water
PCB concentrations in sediment

PCB concentrations in benthos
PCB concentrations in fish 

Flow
Solids Loads* Temperature

PCBs in water
PCBs on solids

* Solids loads from HSPF used when data aren’t available



Model CalibrationModel Calibration
Evaluated and adjusted minimum number Evaluated and adjusted minimum number 
of model parameters to optimize ability to of model parameters to optimize ability to 
reproduce the Housatonic River systemreproduce the Housatonic River system

Initially conducted for periods with largest Initially conducted for periods with largest 
amount of high quality data, including amount of high quality data, including 
storm event samplingstorm event sampling
•• HSPF 1990HSPF 1990--20002000
•• EFDC 1999EFDC 1999--June 2000June 2000
•• FCM 1995FCM 1995--June 2000June 2000

Peer Review conducted in spring 2005Peer Review conducted in spring 2005



Model ValidationModel Validation

Models run without changing any Models run without changing any 
parameters following final Model parameters following final Model 
Calibration Calibration 

No data used during the Calibration are No data used during the Calibration are 
used for evaluating model Validation used for evaluating model Validation 
performanceperformance

Evaluate modelsEvaluate models’’ ability to reproduce the ability to reproduce the 
behavior of the Housatonic River system behavior of the Housatonic River system 
over a long timeover a long time--periodperiod



Response to Peer Review of Calibration Response to Peer Review of Calibration 
Report (in Validation Report)Report (in Validation Report)

1.1. Extend Calibration Period Extend Calibration Period (Phase 2 Calibration)(Phase 2 Calibration)

2.2. Include Bank Erosion in CalibrationInclude Bank Erosion in Calibration
3.3. Revisit Depth of Sediment Revisit Depth of Sediment BioavailableBioavailable Layer Layer 

in Calibrationin Calibration
4.4. Revisit Volatilization in CalibrationRevisit Volatilization in Calibration
5.5. Extend Model Domain downstream for Extend Model Domain downstream for 

Validation Validation 
6.6. Include Examples of Model PerformanceInclude Examples of Model Performance



Relationship between Calibration Relationship between Calibration 
and Validation Periods and Validation Periods 

EFDC

1980 20051990 2000

VALDATION PERIOD
(26 years)

PHASE 2 CALIBRATION PERIOD
(~10 years)

PHASE 1 CALIBRATION PERIOD 
(14 months to 10 years)

Period for which data are available

Calibration 
Report

Validation 
Report

FCMHSPF

All Models

All Models



EFDC & FCM
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EFDC & FCM

EFDC & 
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Downstream Model 
Domain

Downstream Model Downstream Model 
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Remainder of the PresentationRemainder of the Presentation

Watershed Model ValidationWatershed Model Validation

Sediment and PCB Fate/Transport Sediment and PCB Fate/Transport 
ValidationValidation

Food Chain Model ValidationFood Chain Model Validation

Downstream Model ValidationDownstream Model Validation

Example Model RunsExample Model Runs

Model Sensitivity and UncertaintyModel Sensitivity and Uncertainty


