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Abigail Bartels & Caleb Hilton 
Problem Statement 

The stormwater team addresses flooding and ero-

sion issues. In the spring of 2022, the team analyzed 

erosion problems for Greenwood Hills Bible Camp 

near Chambersburg PA and designed a system to cap-

ture and divert the runoff that is causing erosion.  

Clients 
Greenwood Hills Bible Camp 

Greenwood Hills Neighborhood Association 

Bruce Hulshizer, PE 
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Results 
The French drain and trench were successfully installed into the Greenwood Hills community. To 

minimize costs, the piping was manually perforated by the team. The drains connect to an inlet, 

then  through a 15 inch culvert under the road, then to discharge. As seen below, during construc-

tion the trench continued to fill with water from a spring. In order to resolve this, the trench con-

tinued for 40 feet, allowing to gravity push the water away from the road and down into the basin 

area. Once the water was diverted below-grade, the installation of the trench could be completed.  

 

French Drain Installation—8” perforated PVC piping runs along the roadway to help 
with runoff and flooding issues. The piping was covered by 2B (clean) aggregate to 
allow for runoff to enter the pipe, this material also allows for vehicles to veer from 
oncoming traffic without damaging the pipe below. 

Before After 

Trench Installation—A 15” corrugated PVC pipe connected the French drain and trench system that allowed 
for the removal of water to prevent flooding in nearby houses. The team removed the previous inlet that was 
corroded and compacted with dirt. The geotextile was added to the portion of the trench that covered the road 
to provide support under the stone and help with settling 

Before 

After 

During 

Conclusions 
The project was successfully completed and should minimize the flooding to the homeowners. The 

team believes that the French drain will adequately convey the stormwater and reduce erosion. 

Specifications 
The team’s goal was to construct the system by the begin-

ning of May. The budget was $10,000. The client requested 

the team minimize costs to reserve funds for repaving the 

existing road. 

Design 



▌Disclaimer 

The work presented in this document has been provided solely for educational 
and edification purposes. All materials are composed by students of Messiah 

University and are not certified by any means. They do not constitute 
professional consultation and require the examination and evaluation by a 

certified engineer through any product development process. The contents 
documented are the produced work by the student design team but do not 

necessarily represent the as-built or as-assembled state of a complete and 
tested design; faculty, staff, and other professionals involved in our program 

may have augmented the student engineering work during implementation, 
which may not be recorded within this document.  

Messiah University, the Collaboratory, nor any party related to the composition 

of this document, shall be liable for any indirect, incidental, special, 
consequential, or punitive damages, or any loss of profits or revenues, whether 

incurred directly or indirectly, or other intangible losses, resulting from your 
access to or use of the provided material; any content obtained from the 

provided material, or alteration of its content. 
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