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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

e DEC Uses Flow Duration
Qg 35 High Flow Curves (FDC)

SER « TMDL Target is the Q0.3% flow
* Q95% is a management target

Flow =

Qgge,: Base Flow

0% % Time Flow is Exceeded = 100%




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.



Model Setup
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* 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 Move to a stable platform not tied to outdated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

Python scripts
prepare data for
SWMM

Setup is edited

BMPDSS are and run in EPA

gathered

SWMM
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~ Bartlett Brook Watershed Modeling Notebook

This notebook demonstrates the workflow for preparing spatial data and building HRU (Hydrologic Response Unit) tables for the Bartlett Brook watershed maodeling pro

Workflow Overview
o n . Setup and Imports

Import necessary modules and define base paths for data files.

-
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. Path Management

Dynamically construct paths to input shapefiles, raster data, and output directories using pathlib .

(]

. Subcatchment Delineation
Use the pyvdec.hru.build subcatchments function to delineate subcatchments from watershed and drainage area shapefiles, and save the results as a new
shapefile.

I

. HRU Table Construction

[ ) B u i | d S H yd ro I Ogi C Res po n Se U n its Build the HRU table using raster and and use data, then export the table as a CSV file for further analysis.
(H RUS) Key Variables

* wshed_path : Path to the watershed shapefile.
* da_path : Path to the drainage area shapefile.

* Converts runoff time series to SWMM s e e
* ts_lu_file :Path to the land use database file.
» shapefile_dir : Output directory for generated shapefiles.

compatible version ) ——— S

Outputs

* Converts GIS to SWMM compatible R —

* SV file containing the HRU table.

¢ P roceSS eS SW M M O Utp UtS tO ge n e rate :2:; sure all input files exist at the specified paths before running the notebock. The notebook uses the pyvdec package for hydrologic modeling utilities,
FI OW D u ra‘tl O n C u rveS ( F DC) Author Info: Austin Orr | acrr@geasyntec.com | 2025-08

from pathlib import Path

from pyvdec import hru

wshed_path = r"bmpdss_data\Model Files\Bartlett_data\Bartlett_subwats_base_112414.shp”



SWMM

 Open source

« Commonly used by stormwater
practitioners nationally

e Allows HRU inputs via text files

 Has the same routing backbone as
BMPDSS

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

] SWMM 5.2 - bartlett_base_ws_initial_AUTOGENERATED.inp
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Current Contract Status

* Close to closing out the contract
e 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
802-490-6172
Emily.Schelley@vermont.gov
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