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Executive Summary

Introduction and Background: The Woonasquatucket River is currently impaired by heavy metal contamination, specifically with excessive amounts of copper, lead, and zinc.  As the birthplace of the Industrial Revolution, Rhode Island has had a long history of heavy metal contamination, and as one of the most important rivers in the process of industrialization, the Woonasquatucket in particular has suffered from many years of contaminant loading. Although federal and local water quality regulations have significantly decreased heavy metal loads from industries and businesses, metal contamination from diffuse sources, known as nonpoint source pollution, continues to be a problem in the Woonasquatucket River.  Because this form of contamination is not easily mitigated through regulatory action, an alternative approach may be necessary in order to decrease this source of pollution.  Neighborhood-level management plans are being used to be used to effectively control pollution from diffuse sources.  Such a plan has not yet been created for the Woonasquatucket.  The question this study seeks to address is, should heavy metal contamination from nonpoint source pollution be controlled through neighborhood-level management plans in the Woonasquatucket Watershed?  In answering this question, it was of interest to consider not only the environmental effects of heavy metal contamination, but also the possible impacts on human health, and in which areas of the watershed these impacts might be the greatest.    

Methods:  In order to address the possible effects on human health, heavy metal contamination was studied prior to entry into the river.  Street sediment samples in eight stations along the Woonasquatucket were analyzed and compared to determine the areas with the highest levels of Cu, Pb, and Zn on the streets.  These trends were compared to trends derived from mathematical models.  These equations were obtained from literature published by the State of Rhode Island.   

Results and Implications:  Results from this study indicate that different areas of the Watershed have significantly higher concentrations of Cu, Pb, and Zn in street sediments.  Lead is a particularly toxic metal, and the EPA standard of excess is 400 ppm or greater.  The lower stations of the Watershed were found to have elevated levels of lead, which is of concern to human health.  Given that the areas with elevated lead levels also have a high occurrence of elevated blood lead levels in children, it is possible that contamination at the street level is having an impact on residents in these areas.  

Recommendations:  Although past abatement efforts have significantly decreased heavy metal contamination in the Woonasquatucket River, the persistence of this kind of contamination indicates that different measures must be taken in order to effect change.  Neighborhood-level management plans should be created in order to increase the potential reach of pollution prevention, as well as to specifically include residents in abatement efforts.  In addition, future studies in nonpoint source pollution should focus on the impact this form of contamination may have on human health.     

Conclusions:  Despite local and federal regulations and local abatement efforts, heavy metal contamination continues to be a problem in the Woonasquatucket Watershed.  Nonpoint source pollution requires a different method of mitigation.  Neighborhood-level management plans would provide a more applicable approach to this kind of pollution.  Given the possible impacts of lead from nonpoint source pollution on human health, residents of the Woonasquatucket Watershed would benefit from a plan of this type.       

