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Background



Vermont’s Stormwater Impaired Waters

• Twelve urban watersheds in VT are listed as impaired 
for stormwater 

• TMDLs were issued 2006-2009, using P8 model of 
impaired and attainment stream to create flow targets

• DEC Uses Flow Duration 

Curves (FDC)

• TMDL Target is the Q0.3% flow

• Q95% is a management target



Flow Restoration Plans

• The Vermont MS4 General Permit required municipalities to develop 
Flow Restoration Plans to address the stormwater-impaired waters in 
their town.

• The Vermont BMPDSS model was used to develop plans and assess 
compliance with the TMDL targets

• Most plans were approved in 2017 and implementation will continue 
through 2032. Treatment will likely differ somewhat from FRP, so 
updated modeling will be useful. 



BMPDSS 

• The tool operates as an extension to 
ArcGIS 9.1

• Tool was developed for VTDEC by 
Tetratech, Inc.

• MS4s submitted proposed BMPs  to 
VTDEC who ran the model to 
compare resulting flow to targets
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Model 
Replacement 
Contract



Stormwater Modeling Tool

• $100,000 in funding from Clean Water Fund

• RFP to for a replacement system:

• Move to a stable platform not tied to outdated 
ArcGIS

• Model that accessible to larger user base to 
accommodate revisions

• Selected Geosyntec Consultants



Model Approach

GIS and other 
inputs from 

BMPDSS are 
gathered

Python scripts 
prepare data for 

SWMM

Setup is edited 
and run in EPA 

SWMM



Python

• Builds Hydrologic Response Units 
(HRUs)

• Converts runoff time series to SWMM 
compatible version

• Converts GIS to SWMM compatible

• Processes SWMM outputs to generate 
Flow Duration Curves (FDC)



SWMM

• Open source

• Commonly used by stormwater 
practitioners nationally

• Allows HRU inputs via text files

• Has the same routing backbone as 
BMPDSS

• Allows simple BMPs setup using physical 
properties or a control curve



Current Contract Status

• Close to closing out the contract

• Used Bartlett Brook as a test watershed

• Focus has been on importing BMPDSS files into 
SWMM



Future Development

• Migrate other watersheds into new process

• Develop workflow to edit models from user inputs, 
not just existing BMPDSS files

• Develop a distributable application that would run 
Python processes



Thank you

Emily Schelley
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