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Executive Summary 

Greenways along urban streams are assumed to provide a variety of water quality benefits, including stormwater flow reduction, flood mitigation, and reduction of non-point sources of pollution. As urbanization continues to increase the amount of impervious surfaces, and as climate change brings an increase in extreme storm events, there is a growing need to understand the potential water quality benefits of greenways to help prioritize greenway development and protect the urban environment from pollution and flooding. Using the case studies of the Woonasquatucket River watershed in Rhode Island, USA, and the Barigüi River watershed in Curitiba, Brazil, this study uses Geographic Information Systems (GIS) to test the ability of greenways to moderate stormwater flows and reduce pollutant loads from total suspended solids (TSS), total nitrogen (TN) and total phosphorus (TP). This study aims to quantitatively evaluate the importance of greenways with respect to water quality protection in urbanizing watersheds using two watershed case studies. Hypotheses tested include 1) the use of greenways can reduce stormwater runoff and pollutant loading to urban watersheds; and 2) the degree to which greenways can reduce flows and pollutant loads will differ depending on the geography of the greenway, land-use patterns in the watershed and precipitation variables. 

Stormwater runoff rate was modeled using the Natural Resource Conservation Service Curve Number method within ArcGIS version 9.2 using average monthly precipitation data from 1998-2005. This model was then used to examine a series of greenway scenarios employing different land-use and precipitation inputs to evaluate the potential of greenways to reduce or moderate urban runoff and improve water quality. For each watershed, scenarios included two land-use conditions (current, urbanized), three precipitation events (average monthly, 10% precipitation increase, 20% precipitation increase), three greenway widths/distributions (500 foot, 100 foot, distributed 500 foot), and two flow conditions (wet, dry). Total suspended solids, total nitrogen, and total phosphorus pollutant loads were estimated based on all modeled flow scenarios.  
Results of the modeling indicate that a 500 foot greenway buffer reduces stormwater flow and pollutant loads by 0-2% while a 100 foot buffer has no detectable impact on flow rates or pollutant loads. An equal amount of distributed open space can increase flow by 0-2%, but reduces pollutant loads by 0-1%. Greenways in the Woonasquatucket River Watershed reduce a higher percentage of flows (0-2%) and pollutant loads (<1 -2%) compared to reductions in the Barigüi River watershed flows (no detectable reduction) and pollutant loads (0-<1%).  In all cases, greenways are able to reduce a higher percentage of TSS loads (0-2%), followed by TP (<1-2%), and TN (0-1%).  These results weakly support the hypothesis that greenways can reduce stormwater runoff and pollutant loading to urban waterways, and that these reductions will differ depending on the type of greenway, land-use and precipitation variables applied. The comparison of these “best case” greenway scenarios, with “worst case” urbanization under different climate change scenarios, suggest that while greenways in urbanized areas provide some reduction in stormwater flow and pollutant loading when they are large relative to watershed size, and located in already urbanized environments, greenways are unlikely to make a difference for water quality. Future studies that consider the role of stormwater conveyance systems in transporting runoff to urban streams may further illuminate the benefits of greenways in protecting urban water quality resources, but it is difficult to imagine that the water quality could be impacted to any large degree no matter what the infrastructure.

