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Project Impact: 

The primary achievements of this project were the evaluation of a range of physical parameters 
and sensors signals for accurate and/or real-time quantification of phosphorous fluxes in 
separated stormwater sewers in highly urbanized areas.  Six wet weather events were studied in 
2019-20 at 6 different sites in two cities.  A range of parameters were measured in real-time by 
sensors (e.g., flow, level, conductivity, pH) while others were measured through lab analysis on 
collected samples ( TSS, orthophosphate, total phosphorous, and total phosphorous in sub-
samples filtered to four different size fractions).  The main findings of this work are, contrary to 
the conclusions of prior studies which focused primarily on non-urban waters: 

(1) the fraction of P in dissolved versus particulate form is highly variable, with dissolved 
fraction representing 0-40% of P flux, meaning online measurements need to characterize 
both orthophosphate and particles to be useful for the stated purpose, and  

(2) the size of particles with which phosphorous is associated varies not only by site but also 
by wet weather event, i.e., particle loading and/or water velocity are not accurate proxies 
for phosphorous flux. 

These insights directly informed the design of next -generation of online instrumentation for this 
study (constructed Fall 2020, being deployed 4/2021) including characterizing the dissolved 
phase constituents (7 ion selective electrodes for nutrients, as fluxes may be correlated with P 
fluxes, and metals, which may account for some non-P related particulate loading) as well as 
bulk properties related to dissolved and particulate phases (conductivity, DO, pH, turbidity).   

Information Transfer: 

This project directly led to recommended design for a high resolution stormwater monitoring 
station within the City of Boston (work funded through the Boston Water and Sewer 
Commission).  This new system will go online in Q2 of 2021, collecting data online for a range 
of parameters, including both bulk characterization of water and nutrients.  These data will 
contribute to improvement/validation of the City model for nutrient (primarily phosphorous) and 
other pollutant (nitrogen, TSS, zinc, copper) loading to the Charles River. 

Products: 



Khan. ST et al. "Dynamic stormwater management to mitigate phosphorous export." Science of 
the Total Environment.  (In revision; resubmission due late March) 

Students supported (Number of students, degree pursued, Major): 

As that the funding from USGS was primarily an equipment grant, please note that the list of 
students supported indicates students who worked on this project (educational and mentorship 
support) but undertook this work as part of their education (e.g., research for credit), undertook 
this work as a volunteer, or were paid through other sources. 

Graduate students:    1 (PhD, Civil & Environmental Engineering) 
Undergraduate students: 5 (UG:  1 in Chemistry, 3 in Civil & Environmental Engineering, 1 
in Environmental Geology & Chemistry) 

Notable Achievement and Awards: 

Preliminary results from this work resulted in award of a contract (<$250k) with the Boston 
Water and Sewer Commission (subaward via Kleinfelder as part of a larger project) for a high 
resolution study of Boston stormwaters during 2020-22.  


