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Stormwater Runoff 2-Stage Filter Sock 

 
Overview 
Stormwater runoff is water from rain or snowmelt that flows over or through natural and 
man-made systems before joining sewers or water bodies. Stormwater runoff picks up 
industrial pollutants from parking lots and roads and introduces the toxic metals to nearby 
water bodies. The United States Environmental Protection Agency (EPA) has developed a 
National Pollutant Discharge Elimination System (NPDES), which requires Industrial Sites to 
generate stormwater pollution plan among their facilities. One of the most common technologies 
implemented is the placement of Filter Socks around the drains to filter out the concentration of metals 
and oils before they enter sewers 
 
Objectives 
New Pig Corporation is an innovative company focused on designing and selling products for leakages, 
spill and drips in industrial sites. In association with the Learning Factory of The Pennsylvania State 
University, the development team at New Pig tasked a team of engineers to improve the current filter 
sock on the market for it to filter both oils and metals in an innovative two-stage filter sock. 
 
Approach 
● Customer needs were determined after the team visited New Pig Corporation and listed to current 

issues and future goals from the development team 
● Current patents of similar products and existing products were analyzed 
● Concept generation and selection were conducted and resulted in three different prototypes: 

one-stage (Benchmark), two-stage, and three-stage filter socks 
● Polluted water formula was received from sponsor 
● CAD Models were created for accurate prototype construction 
● The 3 prototypes were built and distilled water was polluted by 

team members 
● The team tested the prototypes using the polluted water 
● 3 Water samples were collected from each prototype in 

addition to 1 sample of polluted water 
● Samples were sent the laboratory for a Mass Spectrometry 

testing 
 
Outcomes 
● Testing results showed 27%, 56%, and 38% average decrease 

of pollution for the one-stage (benchmark), two-stage, and 
three-stage filter socks respectively 

● The two-stage showed the best results which surpasses the 
efficiency of the current product on the market by 19% 

● It filters both oils and metals as opposed to current products which only filter either of them 
● It made the sponsor a leader in the market with the idea of a two-stage filtering sock since no 

company has come up with a sock that has more than one-stage before 


