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Agenda

• Introduction and Background Information

• Challenges of Green Stormwater Infrastructure (GSI) in Dense 

Urban Areas

• Criteria for GSI Siting

• Automating the Process of GSI Candidate Siting

• Innovations and Successes of our GSI Siting Tool

• Potential Future Improvements and Applications

• Summary, Conclusions, Q&A
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Background Information

• City of Somerville, Massachusetts

• Most densely populated City in New 

England

• Conveyance Systems mostly built in late 

1800s to early 1900s

• Rapid Development = Rapid Increase in 

Imperviousness

• Development of a Flood Mitigation and 

Water Quality Improvements Master Plan
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Green Stormwater Infrastructure (GSI)

• Plants, soils, permeable materials, 
and other landscaping features to 
capture and filter stormwater and 
recharge groundwater.

• Known to bring community benefits 
that range from flood control, water 
quality improvements to a reduction 
in urban heat island effect. 

• Performance is highly site-specific 
with soil, topographic and 
groundwater properties conditioning 
performance of these systems. 
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Challenges of GSI in Dense Urban Areas

• Distributed nature of GSI

• Site-specific challenges and 

variables

• Must be located away from 

utilities

• Required soil parameters

• Required ground sloping

• Required drainage volumes
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Criteria for GSI Siting
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Steps for GSI Candidate Siting

• Identify Areas within Public 
Right-of-Way

• Identify sites within the areas, 
and select GSI type

• Compute Annual Phosphorus 
Loading Reductions at 
candidate GSI sites

• Normally requires multiple 
field inspections and detailed 
site-by-site analyses
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Automating the Process

• ArcGIS Model Builder and 

Python Scripting

• Utilizes:

• Available GIS layers

• Topographic data

• Satellite imagery data

• Instantly generates candidate 

GSI sites across large areas
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Innovations of our GSI Candidate Siting Tool

• Can quickly perform the bulk of the 
analysis on a sewershed-by-
sewershed basis, or City-wide

• Easily customizable based on 
siting criteria and available spatial 
data

• Greatly simplifies computation of 
annual phosphorus loading 
reductions at candidate GSI sites

• Creation of public outreach maps 
showing GSI candidate siting 
locations
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Public Outreach
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Success of the Application

• Reduces the time and effort 
required to perform a preliminary 
GSI Siting Analysis

• Takes available and relevant 
spatial data as input, simplifying 
the analysis and reducing the 
required field work

• Can be customized for different 
GSI Siting criteria

• Could be adapted and scale to 
use for other siting analyses
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Potential Improvements

• Ability for the tool to select 

BMPs, and handle missing 

GIS data layers (image 

recognition for driveways, etc.)

• Automate Drainage Area 

Delineation

• Calculate Phosphorus Loading

• Applications of this toolbox for 

other infrastructure types and 

municipal assets

• Improving the tool for even 

more detailed and cost-

effective GSI siting

• How would you use this? Any 

other applications?

Looking Forward



Green Stormwater Infrastructure Candidate Location Siting Application  March 8, 202315

Summary

• GSI known to bring many community benefits and water quality 

improvements

• Traditional siting approach is challenging, time-consuming, and 

costly

• Development of a toolbox to automate the process and perform 

preliminary desktop analysis

• Potentially adaptable/scalable for other use cases and 

infrastructure types
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