
 

 

Implementing Green Stormwater Infrastructure to Address 
the Impacts of Runoff   
The Activate Broad Street Transportation Plan is an opportunity to include Green 
Stormwater Infrastructure (GSI) in the city’s future developments. Throughout the plan, a 
curb bump out feature is included to protect pedestrians; can Bethlehem integrate GSI in 
the curb bump outs and achieve two goals in one action? Implementing GSI is a crucial step 
to addressing adaptation and mitigation strategies in the Climate Action Plan.   
 

 

Figure 1. Depicts an 
example of a corner 
stormwater bump 
out, which allows 
for Bioretention (1). 
Another benefit of 
this bump out is city 
greening, which 
increases property 
value, quality of life, 
and safety for 
residents (2).  
 

 
 
Summary:  
 Bethlehem has a decrepit storm sewage system; storm runoff is polluting our rivers; flooding is 
harming our community; and climate change is in swing. Now, more than ever, we must manage 
stormwater correctly. Luckily, the city finally has the budget to address these issues. Green 
Stormwater Infrastructure (GSI), when compared to Grey Infrastructure (catch basins & pipes), 
addresses pollution & flooding more effectively, and at a lower cost with more benefits. If Bethlehem 
desires to meet state and federal pollution standards into the future, adapt to issues laid out in the 
Climate Action Plan, and continue to thrive as a growing Hub in the Lehigh Valley, the city must 
address the issue of stormwater runoff. To do so, Bethlehem must evaluate GSI opportunities in all 
future public developments and truly encourage private development projects to do the same.  

Why is Stormwater Runoff an Issue?   
 Environmentally, runoff damages Bethlehem with the following impacts: damaging water quality by 
carrying pollutants (e.g. pathogens, heavy metals, nutrients, sediments, plastic, ect.) into the Lehigh 
River and its connecting waterways, increasing flooding, increasing erosion rates, and increasing 
groundwater depletion. Socially, flooding damages property, creates safety hazards, while a decreased 
water quality harms recreational activities. Economically, the city has to invest in maintenance and 
update of infrastructure damaged by flooding, residents are impacted by flood repair costs, and 
potential developers and residents are discouraged by diminished quality of life.  
Learn more about the effects of urban runoff: https://www.epa.gov/green-infrastructure/green-infrastructure-
and-urban-stormwater-impacts  
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What is Green Stormwater Infrastructure & How does it help?  
 GSI covers a wide array of tools that use plants, soil, and other natural means to store, filter and use 
water. Harnessing the technology of nature in GSI is found to save 15-80% of total costs compared to 
grey infrastructure (3).  Outside of addressing run off and being cost effective for cities, there are 
studies concluding that a plethora of other benefits are associated with GSI (2,6). Bethlehem has 
identified GSI techniques as Best Management Practices (BMPs) for the city; but now the city must 
make implementing these features a priority. Taking this step would help the city fulfill adaptation 
strategies AP2, AP4, AP11, AP14, & AP18, AP19,  and mitigation strategies B3.6, L1.1, L1.3, L2.2, 
L4.1, L5.4, L6.1, L6.2, L6.3  listed in the Climate Action Plan.  
Learn more about GSI here: https://www.epa.gov/green-infrastructure/what-green-infrastructure                            

Success Stories of GSI in Other Pennsylvania Cities:  
 Lancaster manages ~ 32.3 million gallons of runoff annually with GSI projects (4). Philadelphia 
managed ~ 2.7 billion gallons of runoff with GSI since implementation in 2011 (5). Both cities have 
enjoyed the benefits of greening their city, and now meet pollution standards.  

Policy Suggestions: 
 Evaluate opportunity for GSI in all future public development projects, whether in transportation 
like the Activate Broad Street Transportation Plan, or in infrastructure like the maintenance of storm 
sewers; it would be short sighted and economically irresponsible to not integrate GSI when applicable. 
Currently, some GSI tools are listed as Best Management Practices (BMPs) by Bethlehem, but their 
use is considered only when development is explicitly seeking to manage stormwater.   

Current Policy : Section IV Storm Sewers of Capital Program Plan includes a Stormwater Pollution 
and Prevention Program. This program should work to implement suggestion 1.   

Suggestion 1: Add to section 925.12 of Article 925 Stormwater Management Regulations to state that 
opportunity for GSI BMPs should be evaluated for implementation in all future public developments / 
renovations, and that infiltration GSI should be required when applicable. Prior to implementing said 
measure, a scan for policy conflicts in zoning, specifically in areas of landscaping, open space, 
perimeter screening, street, parking, and lot setback requirements should be completed and appropriate 
changes embarked on.   

Current Policy: Sec. 925.15 K: encourages, but does not require infiltration when carbonate sites fall 
within the infiltration recommended range.        
Suggestion 2: Amend 925.15 K to require applicants to use infiltration BMP when carbonate sites fall 
within the infiltration recommended range.   

Prepared by Kendall O’Farrell (With thanks to Karl Greybill from the City of Lancaster, and Sara 
Aldarando from the City of Bethlehem for sharing their knowledge and experience.) 
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