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Cities change rivers



Urban rivers are living systems





• Volunteer/membership organization
• Founded 1972, the year of the CWA
• Professional staff of 19 today, including 

climate, greenways, outreach and 
education, 100’s of volunteers

• Methods: using data to influence policy 
and practice

• Partnership with EPA, DEP, cities and 
towns, many others 











How Cities 
Change Rivers:

 Pollution





Four Pollutants We Track

• Wastewater (measured by bacteria)

• Trash

• Phosphorus (nutrients) 

• Road Salt



Clean Water Act
• Point source pollution
• Wastewater treatment
• Wetlands
• Scope is surface waters 
of the US
• Often health-based 
standards for water quality
• Huge environmental 
success story, like the CAA
• Problems remain



EPA water 
quality report 
card: Bacteria

• Mystic River: B+
• Alewife Brook: D
• These grades based 

on bacteria
• Public health concern









Stormwater pipes carry trash to rivers



Plastic in the oceans



Plastic waste generation, 1950-2015



Production and fate of all plastic ever made

Production, use, and fate of all plastics ever made.  Geyer, et al, Science Advances (2017)  

https://advances.sciencemag.org/content/3/7/e1700782


Effects of Road Salt: Chloride concentrations, Alewife Brook, Jan 2022





How Cities 
Change Rivers: 

Impervious 
surface





Urbanization in Charles and Mystic watersheds



Source: USGS, Ground water and surface water; a single resource

https://pubs.er.usgs.gov/publication/cir1139/




Outfalls:  Where stormwater comes out



Flow in urban vs. rural streams



Alewife Brook, 
Sept 17-24, 2018, 

1.5” rain

Flow

Height



Negative ecosystem effects of impervious surface



Nutrients as pollutants

• Phosphorus is limiting nutrient in freshwater
• High in urban areas, largely off 

impervious surface
• Fosters algal blooms and invasive plants
• Leads to eutrophication: low oxygen, etc. 
• Public health implications: cyanobacteria



Phosphorus in 
a storm 

Alewife Brook 
4/16/14



Map showing distribution of bottom-water dissolved 
oxygen from July 28 to August 3, west of the Mississippi 
River delta. Black lined areas — areas in red to deep red 
— have very little dissolved oxygen. (Data: Nancy 
Rabalais, LUMCON; R Eugene Turner, LSU. Credit: NOAA)



“Over the weekend, an 
entire city was brought 
to its knees by pond 
scum.”



Mystic River 
Cyanobacteria Bloom 

Summer 2017



Evidence of impairment: 
Invasive plants



“The stormwater 
load reductions 
required to meet 
water quality targets 
under future 
conditions … were 
between 59 and 62 
percent."

Mystic River Alternative TMDL

https://www.epa.gov/sites/default/
files/2020-05/documents/mystic-
phosphorus-tmdl-development.pdf 

https://www.epa.gov/sites/default/files/2020-05/documents/mystic-phosphorus-tmdl-development.pdf
https://www.epa.gov/sites/default/files/2020-05/documents/mystic-phosphorus-tmdl-development.pdf
https://www.epa.gov/sites/default/files/2020-05/documents/mystic-phosphorus-tmdl-development.pdf


Stormwater constructed wetland: 
a phosphorus filter

Alewife Reservation, Cambridge



Small-solutions in the Mystic

Bio-basin in Arlington, MA Infiltration trench in Arlington, MA

”restoring natural hydrology” 



Urban rivers as living 
systems: 

River Herring



https://www.fws.gov/fisheries/fishmigration/alewife.html



Conservation background: huge decline



Amelia 
Earhart 
Dam

Mystic 
Lakes Dam











http://www.mysticherring.org/

Mystic Herring video website

http://www.mysticherring.org/


Link to video of herring migrating

https://www.dropbox.com/s/lu7sewenayttx0r/1_2018-05-26_10-58-20.mp4?dl=0


Questions?

Feel free to email with any 
questions. 

andy@mysticriver.org

mailto:andy@mysticriver.org

