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Impaired Waters in Massachusetts Impaired Waters in Massachusetts
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With a new fish ladder, river herring migration has tripled to 
800,000 in five years.
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Symptoms of the built environment
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2016 Integrated List of Waters: 
red = impaired





Origin of the Approach



Charles River in Boston
Lower Charles Phosphorus TMDL 2007
Upper Charles Phosphorus TMDL 2011











EPA’s CWA Section 303(d) Vision, Dec 2013

Alternatives Goal 
• By 2018, States use alternative approaches, in addition to TMDLs, 

that incorporate adaptive management and are tailored to specific 
circumstances where such approaches are better suited to implement 
priority watershed or water actions that achieve the water quality 
goals of each state, including identifying and reducing nonpoint 
sources of pollution 
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Traditional TMDLs vs. Alternative TMDLs

Traditional TMDL Alternative TMDL

Slow Fast

Expensive Less Expensive

Inflexible Flexible

Legally binding 
requirements

Adaptive management

22



How the Science Happened

• Sampling analysis plans, QAPP, SOPs 
• USGS: what flow data are needed
• MWRA: financial support and technical support

• Collaboration with DEP and EPA
• EPA formed a Technical Advisory Committee, hired a project 

manager, hired subcontractors
• MyRWA carried out monitoring and data analysis 





Model Selection

• TAC involvement with model selection
• Nigel Pickering carried out modeling (fr. CRWA, Horsley Witten)
• OptiTool used to estimate P inputs (rather than loading), site Green 

Infrastructure to estimate costs
• BATHTUB model used to understand inputs and relationship 

between P and Chl-a 🡪🡪 report that established levels necessary to 
remove impairment

• Outside reviewer was trusted by all parties





27

Mystic River Watershed Sub-Basin Delineation and Schematic Diagram for Final BATHTUB Model













Roll-Out – Piloting and laying the 
groundwork for implementation



Status of Mystic River Watershed Alternative TMDL Analysis 
for Eutrophication Management 

1) Final Report of Alternative TMDL Technical Analyses completed January 2020 
https://www.epa.gov/sites/production/files/2020-05/documents/mystic-phosphorus-tmdl-development.pdf

2) Phase 3 Facilitated Technical SW Management Support with 6 Pilot Communities 
• Pilot process completed with Arlington and Winchester – March-September 2019
• Process expanded to work with 4 additional watershed communities, Cambridge, Lexington, 

Reading and Watertown – November 2019-September 2020

3) Rollout of Final Report
• EPA and MassDEP sent joint letter to watershed communities announcing release of the report 

and its significance to communities – May 28, 2020 
https://www.epa.gov/mysticriver/environmental-challenges-mystic-river-watershed#MysticAltTMDL

• Presentation of project results including Phase 3 work at Mystic Steering Committee Meeting 
today - June 4, 2020 

4) EPA and MassDEP continue outreach to communities on Alt TMDL

https://www.epa.gov/sites/production/files/2020-05/documents/mystic-phosphorus-tmdl-development.pdf
https://www.epa.gov/mysticriver/environmental-challenges-mystic-river-watershed%23MysticAltTMDL


Advancement of local stormwater management in 
response to eutrophication analysis: “Phase 3”

•Capacity building and technical 
assistance focused on P load reductions
•Goal is to make progress on nutrient 
management prior to TMDL permit 
implementation
•Phased work with small groups of 
municipalities in the watershed
•Collaboration between municipalities, 
MyRWA, EPA, MassDEP, UNHSC, 
consultants, and facilitators



Work to date in the Mystic River Watershed 



Infiltration Trenches 

•Reduce footprint, provide design flexibility
•Construction efficiency
•Cuts costs compared to traditional methods

•NO: Resetting curb, replacing sidewalk, stabilizing 
sites

•Arlington installed 11 trenches @ $2,500 each
•Example

•170 cf Volume Reduction
•1.11 lbs P removed annually
•306 lbs TSS removed annually





Small residential stormwater management 

• Dry Well
• Planters
• Permeable Pavers
• Rain Garden

* Identified in MS4 Permit App F, 
Section 3, w/ guidance for sizing & 
P load reductions

• Overview/Description with image 
• Maintenance requirements/general schedule

• Bulleted list of key benefits provided by the practice

• Basic guidelines for sizing of the practice

• Key site conditions required /helpful in site selection 

• Additional space for community to add information, 
such as contact information, town website, 
references, or permit information• Dry Water Quality Swale*

• Biofiltration*
• Infiltration Trench*
• Non-Structural & Semi-

Structural Approaches





Phosphorus Reduction 101

• Easy to Install and Maintain Green 
Infrastructure
• Small scale controls - “every day counts”

• Effective Non-structural Practices
• Successful street sweeping programs and 

associated crediting
• Funding Your Program 

• Stormwater Enterprise Funds - existing 
programs and lessons learned from 
implementation 





Tracking and Accounting of P load reductions

• EPA Region 1 BMP Accounting and 
Tracking Tool (BATT)

• Spreadsheet based tool that facilitates 
watershed based nutrient accounting, 
tracking and reporting for the MS4 permit 



Goal of Community Piloting
● Ensure BATT is user friendly
● Receive direct feedback on 

useability
● Improve BATT to promote 

community use

Land Use Loading Rate

BMP Performance

BMP Credit 

Project Purpose
● Use green infrastructure 

and stormwater 
management to improve 
water quality and 
promote resilience

● Enable practitioners to 
account and track for 
pollution reduction



The Future

• Communities haven’t moved forward w/ stormwater utilities (DEP 
and EPA collaborating on this)

• Funding mechanisms – reliable funding for communities (Municipal 
budgets are a challenge.)

• Actual integration into MS4 permit – regulatory requirements
• Equity – need to figure this out.
• Climate change and resilience
• Iteration – what comes next. When we will take another measure of 

the system? What’s the strategy? What strategy will EPA take with 
permits?



Small scale (but Mighty): 
Infiltration Trenches





2019 2021 2022

2022 and beyond

Arlington
Arlington
Medford

Winchester

Arlington
Lexington

Everett
Lexington

Reading
Medford

Woburn
Arlington

Cambridge
Melrose

Taking a 
pilot 

project to 
scale

360 
trenches



IMPLEMENTATION

…but, we won’t “raingarden” our way out of this



Patrick Herron: Patrick.Herron@mysticriver.org 
Ivy Mlsna: Mlsna.Ivy@epa.gov

Laura Schifman: Laura.Schifman@mass.gov
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