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Project Description 
 
 With each passing year, our country becomes increasingly urbanized. Fields and forests 
give way to new housing and business developments. These new developments replace 
permeable soils with impervious surfaces like concrete, decreasing infiltration and recharge and 
increasing runoff. Where water once absorbed into the soil and recharged the groundwater 
system, it now runs off roofs, sidewalks, and parking lots that do not allow infiltration leading to 
increased flooding and associated non-point-source pollution. 

 Traditional stormwater management requires storm drains to collect the water and 
treatment plants to dispose of and treat it. Increased runoff means increased treatment costs. 
Moreover, large storms can overwhelm the drains, causing overflow and flooding. Excess runoff 
also increases erosion, causing a loss of soil and an increase in sediment and other pollutant 
levels in local surface waters. 

 The methods and technologies associated with low-impact development (LID) — known 
as best-management practices (BMPs) — can provide new and even innovative solutions to 
stormwater problems. Rather than collecting and redirecting runoff, LID strives to retain 
precipitation on-site, thereby reducing flood risk and eliminating the need for expensive drain 
and treatment systems. Typical structural BMPs for urban areas include pervious pavement, 
bioretention ponds, rain gardens, rain barrels, wetlands, rooftop gardens, infiltration basins, and 
other structures. Pervious pavement, for example, can be used in low-traffic areas like 
driveways. Unlike traditional asphalt, pervious pavement allows water to pass through it and 
infiltrate into the soil. Non structural BMPs include zoning ordinances, flood insurance, 
educational programs, and other stormwater policies. 

 For new developments, LID can require rethinking the local landscape. Rather than 
encouraging water to run into the street to storm drains, the developer must lay out the property 
so as to keep water on-site and allow it to infiltrate. By minimizing impervious surfaces and 
providing collection locations like ponds and grassy areas, the water can be managed without 
resorting to traditional structural stormwater solutions such as drains and treatment facilities. 
Ultimately, these changes can result in a net savings due to the omission of expensive 
underground storm drains and other structural, end-of-pipe solutions. 

 BMPs are easiest to apply to new developments where stormwater collection systems 
have not yet been installed. However, many BMPs can be applied to existing developments. 
Collection systems such as roof gardens, rain gardens, bioretention ponds, wetlands and rain 
barrels can be added to existing properties without undue effort. 



 While LID methods have exciting potential to change how we design and construct all 
types of buildings, most developers and engineers remain wary of them. It is difficult to change 
established practices after decades of placing buildings on hills and installing storm drains in the 
street. Therefore, it is imperative that researchers demonstrate the potential of LID to manage 
stormwater in an actual watershed. 

 The proposed project will involve aspects of both environmental engineering and urban 
policy. Using a distributed hydrologic computer model of the Aberjona River watershed, this 
project will investigate the application and impact of LID on the resulting stormwater response 
of the river. A distributed hydrologic model breaks the watershed into hundreds or even 
thousands of cells of equal size. Each cell has a specific value determining the amount of 
infiltration possible and the direction of flow out of the cell. The model uses these values to 
determine how the system will react to precipitation. Applying BMPs to a cell in this model will 
change the amount of infiltration possible in that cell and thereby reduce the storm runoff at the 
outlet of the watershed. 

 Using an existing distributed watershed model, I will attempt to answer questions about 
LID policy in the Aberjona watershed. For example, we know that BMPs can modify already-
developed areas to allow infiltration recharge which mimics that of an undeveloped, natural area. 
However, it is currently not known whether or not one can employ BMPs to return the runoff and 
recharge profile of the watershed to its previous, undeveloped historical levels. The goal of this 
research is to demonstrate that BMPs can undo the hydrologic effects of decades of urbanization. 
Such research should provide a powerful argument in favor of the implementation of LID 
methods by future generations of engineers and planners. 

 The possible questions to be addressed by this research are numerous. What types of 
BMPs have the greatest impact on peak flows? Should we focus on adding BMPs to new 
developments or on retrofitting them to existing structures? How will a gradual implementation 
of BMPs affect future storms and floods? The research will focus on nonstructural BMPs 
implemented via environmental policy as well as structural BMPs and their associated impacts. 
The goal of the research will be to produce an MS thesis which can be turned into a refereed 
journal article along with a conference presentation. 

 
 
About Myself 
 
 I will enter the Tufts Graduate School in the fall to pursue an MS in Water Resources and 
Environmental Engineering (expected graduation in May 2005). I am currently finishing my BS 
in Environmental Engineering and my BA in English at Tufts University (expected graduation in 
May 2004) and taking graduate-level classes. 

 Upon completion of my degree, I hope to work in the area of LID in the Boston area. LID 
is just beginning to move forward in New England. Right now, it is a small field involving only a 
few local engineering firms. Given time, however, I think the market for LID work in 
Massachusetts will grow considerably, following the examples set elsewhere (such as in Prince 
George’s County, Maryland). This project will not only give me a greater background in LID 
concepts — I believe it will also help further the investigation and application of LID concepts in 
Massachusetts. 



Expected Budget and Schedule 
 
 Most of this research will require reading related papers and performing computer 
analyses. There will be little if any field or laboratory work involved. Therefore, the project 
expenses should be minimal — perhaps $500 for printing and materials costs. Most of the 
funding I receive will go towards living expenses. 
 There will be three primary phases of this project: 
 

1) Literature review 
a. Distributed hydrologic models 
b. Structural and non-structural BMPs 

2) Model development 
a. Choose a distributed model 
b. Calibrate and validate selected model 
c. Formulate structural and non-structural BMPs into model 

3) Experimental design 
a. Develop questions 
b. Examples: 

i. Can BMPs return hydrologic profile to pre-development conditions? 
ii. Which BMPs have the greatest impacts on peak flows? 

iii. Are integrated BMPs or retrofitted BMPs more important? 
iv. How will different implementation rates affect the hydrologic profile? 

c. Set up model to answer questions 
d. Evaluate questions with respect to known historical hydrologic flow regimes 

 
 


