
Prioritizing Green Infrastructure for 
Phosphorus Reduction within Boston’s MS4



Area Overview

1,071 acres

Area Overview & Background



Project Goals

Develop a siting and design process

Identify feasible GI opportunities

Develop and evaluate conceptual designs
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Area Assessment

Objective
Identify and track feasible GI opportunities and 
constraints throughout the entire study area
Approach
Delineate drainage areas, conduct desktop 
analyses to rate implementation feasibility, and 
conduct site visits for 34 prioritized opportunities
Outcome
Opportunities and constraints recorded for more 
than 1,500 drainage areas, resulting in more than 
400 GI opportunities



Drainage Area Analysis

± Drainage areas characterized as: 

• High – Minimal constraint impacts
• Off-site High – DA can be easily managed by an 
adjacent parcel

• Medium – Some constraints however drainage area 
could still be managed with additional coordination

• Off-site Medium – Drainage area may need to 
cross a street or need further investigation

• Low – Drainage area is not suitable for GI nor can it 
be managed by another locationLegend

Drainage Area Feasibility

High Potential

Low Potential

Medium Potential

Off-site High Potential

Off-site Medium Potential



Drainage Area Tracking



Drainage Area Feasibility



Constraints Encountered



Site Visits

•34 Site Visited

•3 sites eliminated concluding 
site visits due to constraints

•Poor topography

•Numerous utilities

•Transportation constraint

•Mix of ROW and Off-Site 
Opportunities

•31 proposed locations 



360º Site Visit Tour



Site Suitability

Objective
Further evaluate GI feasibility and inform potential 
water quality benefits
Approach
Conduct hand auger soil investigations and collect 
first flush stormwater samples at 10 prioritized sites
Outcome
Sites had varying degrees of infiltration and 
phosphorus reduction capacity, which informed 
further prioritization



Hand Auger Characterization and Infiltration Testing



Soil Investigation Results

Site

Raw Drawdown

(in/hr)

Design Infiltration Rate

(in/hr)

1447 5 0.6

1431 11 1.2

1589 13 0.8

1933 9 2.0

2144 30 4.3

1240 6 1.7

1022 0 0

2313 7 1.0

1820 3.6 0.5



Storm Sampling Results

Total Phosphorus



Storm Sampling Results

Total Suspended Solids



Site Suitability Prioritization

 



Green Infrastructure Design

Objective
Develop conceptual designs to present 
representative feasible opportunities and provide a 
basis for future design efforts
Approach
Prepare a concept sheet package for 5 sites 
summarizing the proposed design and key future 
considerations
Outcome
Multiple configurations of bioretention design within 
the ROW, public, and private properties



Types of Designs

• Linear bioretention implemented 
within the ROW

• Treatment of adjacent ROW runoff 
through curb cuts and other 
diversions

Right-of-Way Bioretention

Example: Walnut Ave.



Types of Designs

• Bioretention on a public or private 
property

• Treatment of adjacent areas < 1 ac

• Often sited in grassed areas, small 
parks, or other open spaces

Small Catchment Bioretention

Example: Amory St. & Dimock St.



Types of Designs

• Bioretention on a public or private 
property

• Treatment of adjacent areas > 1 ac

• Multiple drainage diversions, 
disconnections, and street 
crossings typical

• Often sited in vacant lots or other 
large open spaces

Large Catchment Bioretention

Example: Harold St. & Hollander St.



Design Considerations

Design 
Consideration

Description

Deteriorating 
Site Broken or overgrown sidewalk, abandoned lot, or area needing maintenance

Drainage 
Diversion Routing drainage from roof to ground level BMP or street drainage to parcel

Programmatic Active construction or existing use requiring consideration

Transportation Parking, bus lane, bike lane, driveways, loading zones, state route, or MBTA 
infrastructure

Subsurface 
Utilities

Subsurface utilities within site, intersecting drainage crossing, or within close 
proximity

Landscaping Existing trees, bushes, or planters

Surface 
Structures Utility poles, enclosures, sidewalk furniture, etc.

Topography Steep grades, significant elevation drop/increase











Stormwater Diversion Design















Similar Opportunities

Site Name Number of Sites Area (Acres)
% of Remaining 

DA

Amory St. 29 8.1 8.6%

Harold St. 9 4.6 4.9%

Walnut Ave. 205 36.3 38.4%

Mildred C. Hailey 41 12.0 12.7%

First Baptist 5 3.2 3.3%

Other Projects 143 30.2 32.0%



Conclusions

Value in area-wide approach

Simple, low-cost screening data

Mix of design configurations
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