




GE-Pittsfield / Housatonic River Site 

Unkamet Brook Area 


Hydrologic/Hydraulic Modeling Approach
 

Objectives 
The remedial action for the Unkamet Brook Area will include the re-routing of approximately 
600 ft of the stream channel that currently flows through the former interior landfill on the GE 
site. The channel will be relocated east of the former landfill in the vicinity of its original 
channel. To support the design of this channel re-location, modeling analyses are proposed to 
meet the following two objectives: 

1) Provide estimates of the statistical characteristics of stream flows within the Brook 
(e.g., to predict flow rates associated with storm events of various intensities). 

2) Provide a quantitative means of estimating the impact of channel re-routing on the 
flooding characteristics of the Brook upstream of the GE property.  Specifically, this 
calculation will be used during design to confirm than the new channel section will not 
alter the Brook’s stage-discharge relationship under elevated flow conditions. 

Approach 
The modeling approach will consist of using a hydrologic model of the Unkamet Brook 
watershed to predict stream flows during precipitation events of different intensity, and a 
hydraulic model of the Brook to evaluate the impacts of channel re-location on upstream 
flooding. 

Hydrologic Modeling 
As part of the Rest-of-River PCB modeling framework that was developed, calibrated, and 
validated by EPA, the Hydrologic Simulation Program-FORTRAN (HSPF) model was used to 
simulate the Housatonic River watershed between its headwaters and Great Barrington, MA.  
HSPF was used to predict flow rates in tributaries to the river as a function of precipitation, 
land use, and topography. The Unkamet Brook watershed is delineated as a specific sub-basin 
in EPA’s HSPF application to the Housatonic.  EPA applied HSPF over the period of 1979-
2004, and the model thus provides predictions of hourly flow rates within Unkamet Brook over 
a 26-year period. 

It is thus proposed to use EPA’s HSPF model to evaluate flow statistics for the Unkamet Brook 
channel design. Because EPA calibrated HSPF to in-river flows, and not individual sub-
basins, the calibration of the HSPF model for the Unkamet Brook sub-basin would first be 
evaluated by comparing its predictions to Brook flow data from two sources:  1) the monthly 
measurements at its mouth conducted by GE from 2002-2003; and 2) statistics from the 
continuous monitoring upstream and downstream of the former landfill that is planned to begin 
in the near future and last for up to one year.  Based on these comparisons and other design 
needs, refinements to the model may be necessary, including: 
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•	 division of the Unkamet Brook basin into sub-basins to differentiate the GE property 
from the upper watershed;  

•	 refinement of topographic and stream channel characteristic data based upon the 
detailed survey data currently being collected by GE; and  

•	 modification of model input parameters to provide an improved match to the flow data. 

Following the check of the calibration and potential refinements, the model predictions will be 
used in conjunction with the flow monitoring data to develop a design flow to assist in the 
sizing of the new stream channel.  That design flow will be based on a return flow (calculated 
from the 26-year HSPF predictions) or a representative precipitation event that occurred during 
the timeframe simulated by HSPF. 

Hydraulic Model Calculations 
To support the evaluation of the impact of channel re-routing on flooding upstream of the GE 
property, it is proposed to apply the widely-used U.S. Army Corps of Engineers model 
Hydrologic Engineering Centers River Analysis System (HEC-RAS). 

HEC-RAS will be applied to the stretch of Unkamet Brook extending from its mouth to a point 
just upstream of Dalton Avenue. Model inputs for HEC-RAS include: 
•	 cross-sectional areas of the stream channel and its adjacent floodplain, which will be 

obtained from the detailed site survey currently being conducted; 
•	 bottom roughness coefficients for the stream and its floodplain, which will be based on 

knowledge of the stream bottom and floodplain vegetation characteristics and standard 
modeling practice; and 

•	 the location and geometric characteristics of hydraulic structures (e.g., culverts and 
bridge abutments) that impact the Brook’s flow. 

HEC-RAS will be applied in steady flow mode to compute the water surface profile of 
Unkamet Brook based on the principle of energy balance.  The model will be calibrated to 
ensure that is predictions of water depth match measurements at the new monitoring points 
under base and storm flow conditions.  HEC-RAS will then be run for a design flow rate 
selected to be representative of storm conditions, for both the current and re-routed channel 
configurations.  These model calculations will be used during design, potentially in an iterative 
manner, to ensure that the predicted high flow water surface elevation just upstream of Dalton 
Avenue is not increased by the re-routing. 
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