
THE SCOOP ON THE POOP IN CAMBRIDGE: 
CAMBRIDGE DOGS AND THE PHOSPHORUS THEY CONTRIBUTE TO STORMWATER RUNOFF 

Methodology: 
By law Cambridge requires all dogs to be licensed and registered. The database 
Cambridge keeps includes the dog breed and a slightly masked longitude and lati-
tude for the dog owner. 
The American Kennel Club (AKC) maintains a size and weight database for each 
breed. Using these two databases the dogs were sorted into four sizes - toy, small, 
medium and large. Research was identified that determined the phosphorus found 
in a dog’s waste by weight, and these four categories reasonably corresponded to 
the AKC standards. This phosphorus data was added to the  Cambridge dog data-
base so that the database had an estimated amount of phosphorus excreted by 
each dog based on its breed and size. Then the data was kerned both by dog size 
and phosphorus volume, resulting in a map that indicates by shade the amount of 
phosphorus in neighborhoods of Cambridge. 
Adding the  catchment areas and the catchbasins throughout the city of Cam-
bridge to the of phosphorus volume by dog created a map of the amount of phos-
phorus leaving each of the catchment areas. 
Finally the Cambridge parks that allow dogs to run off leash was added to the map 
that located the dogs by size in Cambridge. 

Results And Limitations: 
This analysis suggests that the dogs of Cambridge are contributing roughly nine tons of phosphorus annually. From 
the map below, it appears that most of this phosphorus is going directly into the Charles and the Mystic Rivers.  
This study evaluates one city and its database of registered dogs. There may be dogs who are not registered, and 
dogs may vary considerably from the American Kennel Club ranges for its breed. Boston may contribute an even 
larger amount of phosphorus to the Charles because of a larger dog population. This study does not take into con-
sideration the amount of phosphorus that lands on permeable surfaces and  does not go directly into the rivers. It 
does not include other possible sources of phosphorus that may be larger and therefore more damaging to the 
quality of the water in these two rivers. Finally the assumption about how much phosphorus is produced by a sin-
gle dog is based on a single study of dogs from one city. 

Recommendations: 
It seems from this process that there may be enough phosphorus contributed to the Charles and the 
Mystic Rivers by dog waste to justify more research. Cambridge and Boston together could evaluate the 
phosphorus contribution from dogs in in the two cities.  Student researchers could be deployed to test 
the water in front of North Point Park where a swim park is planned. Funding could be found to further 
investigate the relationship between the food a dog eats and the quantity of phosphorus found in dog 
waste. Since dog food is mostly manufactured, it is possible that a formula for pet food that contains 
less phosphorus can be developed and marketed to dog owners. Finally if this analysis is replicated, a 
reward can be provided—perhaps contributed to by several cities for the best, most creative solution to 
the dog waste phosphorus problem. 
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Map 4: Volume of Phosphorus at Outflow Location Overlaid by Dog Density 

Introduction: 
The Humane Society estimates there are 83 
million dogs in the United States. They esti-
mate that these dogs are producing close to 
10.6 million tons of dog waste per year. The 
City of Cambridge in Massachusetts requires 
all dogs to be licensed and publishes this da-
ta on the cambridgema.gov website. Since 
1974 the Environmental Protection Agency 
(EPA) has been working with states and  
cities and towns to clean up our country’s 

waters. One of the tools the EPA uses to clean our waters is to provide a total max-
imum daily load (TMDL) of certain nutrients and other pollutants for rivers. Using 
this TMDL, local governments can manage the amount of pollutants getting into 
local waters, and identify and fine polluters. One source of excess nutrients is 
phosphorus, and one of the largest sources of phosphorus  in rivers comes from 
people and their pets through stormwater runoff. These maps illustrate the 
amount of  phosphorus that is contributed in stormwater runoff to local waters 
from the dogs that are licensed in Cambridge Massachusetts in 2017. 

Sources of Data: 
American Kennel Club: Breed Weight Chart 
Cambridge Department of Public Works: Catchment Basins And Catchment Areas 
Cambridge Parks and Open Space: Leash-Free Dog Space 
Humane Society: Pet and Pet Waste Data 
Mass GIS: Town Boundaries, Water, Greenspace 
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Map 1: Cambridge Dog Density 

Map 2: Phosphorus Density by Catchment Area 

Map 3: Location of Leash-Free Dog Parks 

Katherine Florio | December 2017 | Urban and Environmental Policy and Planning |GIS 232 

Projected Coordinate System: NAD 1983 State Plane Massachusetts Mainland FIPS 2001 (feet) 


