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Green Infrastructure: 
Addressing Boston’s 
Stormwater Woes



GRCx is an interactive program series from the 
Boston Green Ribbon Commission designed to 
accelerate the implementation of the City's 
Climate Action Plan by providing high-quality, 
useful content on climate resilience and carbon 
mitigation to the Boston community.

www.greenribboncommission.org 



Speakers

Kate England
Director of Green 

Infrastructure
City of Boston

Adam Chapdelaine 
Deputy Director, 

Boston Green Ribbon 
Commission 
(Moderator)

Ken Moraff
EPA Region I 

Water Division 
Director

Patrick Herron 
Executive Director

Mystic River 
Watershed Association





Charles River Algae Bloom



http://www.flickr.com/photos/gsfc/6128808470/

Connecticut River After Tropical Storm Irene



Charles River Algae Bloom
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Phosphorus from Other Sources has been Greatly Reduced

Stormwater 
phosphorus 
reduction
needed 

• 99.5% reduction in untreated 
sewage over the last 25 years

• 90% reduction in phosphorus at 
sewage treatment plants

Stormwater runoff 
from impervious 

surfaces is the 
biggest remaining 

source of 
phosphorus and is 

largely 
uncontrolled

illicit
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Charles River Phosphorus Targets



Regulatory Structure – Clean Water Act



Municipal Stormwater Permits

EPA’s general permit for municipal stormwater covers 34 Charles 
River communities

Updated permit took effect in 2018

Phosphorus reduction target for each community

Communities have five years to develop plan, then 15 years to 
implement (with interim targets)



Clean Water Act Authority to Regulate Stormwater
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NPDES Permits are required for certain stormwater discharges:

&
Others

Large, Medium, and Small Municipal 
Separate Storm Sewer Systems (MS4s)

Construction Activities Disturbing 
≥ 1 acre 

Industrial Activities from specific 
industrial categories

Additional Discharges on a 
Case-By-Case Basis

Residual Designation Authority (RDA)



Phosphorus Control 
Strategies

• Reduce or disconnect impervious 
cover

• Small-scale infiltration practices 
(e.g., rain gardens, tree 
trenches, dry wells, infiltration 
trenches)

• Stormwater capture (e.g., irrigation 
cisterns, rain barrels, green roofs)

• Filtration practices (e.g., 
biofiltration, gravel wetland) 

• Non-Structural control strategies 
(e.g., leaf litter pickup, 
street/parking lot sweeping)



Phosphorus Reduction Credits
 

Surface Infiltration 
(6 infiltration rates)

Infiltration trenches
(6 infiltration rates)

Bio-filtration

Porous pavement 
with underdrain

WQ Swales
(non-infiltration)

Gravel wetland

SW Controls

Enhanced Bio-filtration*





How will we choose BMPs?



Thank you!
Ken Moraff

moraff.ken@epa.gov



GREEN INFRASTRUCTURE IN 
THE CITY OF BOSTON

GRCx Webinar: Addressing Boston’s Stormwater Woes
Kate England, Director of Green Infrastructure

January 11, 2023



1. What’s the Problem? 

2. What is Green Infrastructure?

3. City of Boston Green Infrastructure

4. Private Green Infrastructure

5. The Future of Green Infrastructure in Boston

Agenda



What’s the problem?

● As stormwater travels along hard, 
impervious surfaces, it picks up pollutants 
and litter along the way. 

● Storm drains then release pollutant laden 
stormwater into receiving waters, which 
creates impaired water bodies and 
damages ecosystems.
 

● 303(d) Impaired Waters: Boston Harbor, 
Charles River, Mystic River and Neponset 
River and tributaries



GRC – Fall Member Meeting (11/9/2022)

● Stormwater Inundation Mapping 
shows the Long Term Impacts of 
Stormwater (10 year storm, 
24-hour storm event)

● Flooding in every neighborhood 

● This affects us all! 

Expected Stormwater Impacts

Source: Climate Ready Boston Map Explorer 



South Street & Bussey Street (Jamaica Plain)

Green Infrastructure



● Green Infrastructure (“GI”) is an approach to water management that restores or mimics 
the natural water cycle.

● GI features features, like rain gardens and right-of-way bioswales, utilize natural 
hydrologic processes to capture, purify and infiltrate stormwater back into the ground. 

What is Green Infrastructure?

Rain Garden ROW Bioswale



Green Infrastructure Features

Green Roof

Constructed 
Wetland

Tree Pit/Tree 
Trench

Porous Paving 
Materials



● Increased urban green space / tree canopy

● Reduced urban heat island effect

● Slower streets / improved pedestrian & 

cyclist safety 

● More biodiversity / pollinator habitat

● Reduced energy usage

● Improved Environmental Justice 

(e.g. air quality, access to nature, food security, etc.)

● Opportunities for environmental education

Co-Benefits



City of Boston
Green Infrastructure



Central Square



Central Square





Central Square



Central Square



Boston Public Schools



Boston Public Schools







Boston Public Schools



Boston Public Schools



Private Green Infrastructure



Innovative Green Infrastructure Designs



Innovative Green Infrastructure Designs



GRC – Fall Member Meeting (11/9/2022)GRC – Fall Member Meeting (11/9/2022)

Boston Children’s Hospital



Stone Living Lab



Northeastern University



The Future of 
Green Infrastructure in Boston



● BWSC Site Plan Review Requirements  
● All projects must infiltrate 1” x total impervious, or 1.25” x total impervious in the GCOD

● Article 80 - Smart Utilities 
● All projects must infiltrate 1.25” x total impervious

● Wetland Protection Act Requirements 
● All projects within jurisdictional boundaries must manage stormwater (using the MA Stormwater Handbook)

● NPDES Permits 
● Commercial, Industrial & Institutional properties with >1 acre of impervious cover must apply for permits

Existing Stormwater Requirements





● Regulations capture development and redevelopment projects

● Regulations require “stormwater management” or “infiltration”

● Regulations do not require the use of “green” (vegetated) infrastructure

● Currently working on updates to existing stormwater requirements to specifically include 
language about “green infrastructure”

Existing Stormwater Requirements



First Green Infrastructure Policy: Curb Extensions

Three (3) components: 

1. Five (5) Design Alternatives
a. ROW Bioretention
b. Infiltration Tree Pit/Tree Trench
c. Porous Paving
d. Subsurface Infiltration Area
e. One-time Seeding

2. Two (2) Maintenance Contracts
a. Regenerative Air Vacuum Sweeping
b. Landscape Maintenance

3. Volunteer Program



Additional Efforts 

● The Director of Green Infrastructure now receives and comments on plan submissions to 
the Public Improvement Commission (PIC)

● Considering policies for other departments that are similar to the City’s Green 
Infrastructure Policy for curb extensions

● Also considering other programmatic changes and events to increase implementation of 
green infrastructure across the city (e.g. Rain Barrel distribution)



Kate England
Director of Green Infrastructure
City of Boston
katherine.england@boston.gov

Central Square (East Boston)

mailto:katherine.england@boston.gov


Green Infrastructure in the Mystic River Watershed
Patrick Herron, Executive Director
January 11, 2023



About the Mystic River Watershed Association
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Cities change rivers



Green Infrastructure in the Mystic

1.  Regulatory/funding environment

2.  Regional collaboration

3.  Infiltration trench experiment



1.  Regulatory/Funding

NO VOLUNTARY ACTORS

• Permits (and enforcement) drive municipal funding investment

• Points of leverage for cleaner water
• Alternative Total Maximum Daily Load (TMDL) – 60% TP reduction target
• Small Municipal Separate Storm Sewer Systems (MS4 Permit)
• Combined Sewer Overflow (CSO) – Long Term Control Plan (LTCP)
• Residual Designated Authority (RDA)



2.  Regional collaboration



2.  Regional collaboration



2.  Resilient Mystic Collaborative



Model:  Cambridge - Alewife Stormwater Wetland (3.4 acre) 

https://www.stantec.com/en/projects/united-states-projects/a/
alewife-reservation-stormwater-wetland



3. Biobasin to infiltration trenches in the Mystic

(Not an infiltration trench)
Bio-basin in Arlington, MA

Infiltration trench
in Arlington, MA



Design



Siting constraints



Siting of trenches in Arlington



Estimated costs

$144K/24 sites to achieve 7.4 lbs TP/year  
$19,500/ lb TP removed  



Lessons abound going to scale…



Thank you

patrick.herron@mysticriver.org



Audience Q&A

If you haven’t done so, 
please type your questions in the Chat 
function. The questions will be visible 

to the host & panelists only.



Thank You

Look out for additional 
information on future GRCx 

webinars and Innovation Tours 
in the weeks ahead.




