
 

 

Stormwater Treatment Design Challenge 
Over the last 10 years the city of Averyville has experienced rapid population growth, commercial 

development, and the construction of many new homes.  A rigorous developmental plan has attracted high tech 
electronic companies to move into the city.  This rapid commercial and private development has overburdened 
the city’s antiquated drainage system, causing localized flooding.  The residents of the small city fear that this 
could have a damaging effect on scenic Hahn Creek, which flows through the center of the city. 

You are part of a student research team that has been asked by the city planning board to perform a 
preliminary investigation of the problem.  Your team has decided to research stormwater retention and 
treatment, and to construct and test a scale model of a segment of the system that would provide solutions to 
current problems. 

During a rainstorm, water falls to the ground where it may mix with harmful contaminants such as 
sewage from leaky septic systems, oil from cars, fertilizer, antifreeze, gasoline, chemical wastes, household 
cleaners, herbicides, pesticides, and road sediments.  The water and everything in it is known as stormwater 
runoff.  Some of the water percolates or sinks into the earth and infiltrates into the groundwater.  The rest of the 
runoff flows directly into streams, rivers, lakes, and other bodies of water. 
Challenge: Build and test a model of a segment of a stormwater treatment system that adequately transports 

water and removes unwanted sediments and contaminants. 
Details: 

• 1500 ml of water will contain 10 g soil, 5 g 
sand, 5 g cornstarch, a pinch of fertilizer, 5 g 
salt, and 10 mL vegetable oil. 

• 85% of sediment added must be filtered. 
• 75% of storm volume must be drained (1125 

mL). 
• Treatment must not add new contaminants 

to the water. 
• Your system design must cost $10.00 or less 

(see posted price sheet or look up your 
own). 

• Used items cost half as much as new ones. 

• The only items that can be added with no 
cost are ones that are not human-made and 
are accessible to everyone. 

• System components must pose no hazards to 
users or observers. 

• Your team must demonstrate routine 
removal of storm sediments and filter 
replacements (this may not take more than 5 
minutes) 

• Excessive labor costs for operation or 
maintenance will be $1.00/minute and will 
be added to the cost of your device. 

In your notebook: 
1. DRAW and LABEL a sketch of your proposed design for a stormwater treatment system that meets the 
specified criteria and constraints. 

2. Will you need any supplies that are NOT LISTED on the approved list?  If so, what will you need, and how 
do you plan to get it? (If you need Miss Kirk’s help, you need to ASK!!) 

3. What will your system cost? 
Item (s) Cost Item (s) Cost 
    
    
    
    
    
    
  Total   
 

Teacher approval:  yes  no  Initials ______  Date _______ 



 

 

PARTS LIST AND COST 
Material Cost Material Cost 

Nylon 0.05 Cheese cloth 0.10/100 cm2 
Cotton balls 10 for 0.01 Modeling clay 0.01/10g 

Sponge 0.32 Plastic soda bottle 0.05 
White filters 0.25 Plastic tubing (1/4”) 0.10/foot 

Activated charcoal 0.04/g Plastic tubing (3/8”) 0.23/foot 
Charcoal briquettes 0.01/g Plastic tubing connector 

straight (1/4”) 
2.15 

Peat Moss 0.01/g Plastic tubing connector 
straight (3/8”) 

2.58 

Coffee filter 0.02 each Plastic tubing 
connector T (1/4”) 

2.80 

Kitty litter 0.01/100 g Plastic tubing 
connector T (3/8”) 

3.56 

Perlite 0.12/cup Duct tape 0.02/foot 
Cork sheet 0.01/10 cm2 Stopper 0.15 

Paper towel 0.02/sheet Sand, straw, soil, clay, 
wood chips, cardboard, 

rocs, rubber cement 

Free 

Gauze pads 0.16/each Other See teacher 
 

TEAM QUESTIONS (in your notebook after the project is finished) 
4. Describe the modifications, if any, that were made in your design as you built and tested your water 

sampler device. 
5. Are some ingredients more difficult to filter than others?  Why? 
6. How does your filter compare to those of other members of your class? 
7. What was a particular strength of this stormwater treatment design? 
8. What suggestions do you have for improving this design or the way in which it was presented? 

GRADING  
Design Proposal Form was approved on time 3 – Great         2 – OK    1 – Inadequate 
The cost of the system, including repair and maintenance, is less 
than $10.00. 

3                      2               1  

85% of each sediment must be filtered (Initial-final)/initial= ____% 
• Soil 3                      2               1  
• Sand 3                      2               1  
• Corn starch (after settling) 3                      2               1  
• Nitrates (_____-_____)/______= ____% 3                      2               1  
• Salt (_____-_____)/______= ____% 3                      2               1  
• Oil (after settling) 3                      2               1  

75% of storm volume must be drained 
(1500 mL-_____)/1500 mL= ____% lost 

3                      2               1  

Storm event must be drained in 10 minutes or less 3                      2               1  
New contaminants are not added to the water 3                      2               1  
Perform routine maintenance procedures within 5 minutes 3                      2               1  
System is safe to handle and operate 3                      2               1  
Overall quality of presentation 6                      4               2  

Total           /45 


