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OBJECTIVE


To understand how different elevations drain


To understand the engineering process of a planned and unplanned community with flood control


STORM WATER DRAINAGE AND TRANSPORT


Without discussing the concept of water drainage have the students do the following:


Using as waxed cardboard box create a land form of different elevations, use dirt, sand, rocks and grass clumps to recreate a natural setting.  Suggest that the students build a village, pond, lake, river, etc.  Then have the students use straws or plastic tubing to engineer a drainage system for their area.  


MATERIALS


Two large waxed cardboard boxes


Duct tape for joints


One bag cement


Water


Dirt


Sand


Rocks


Clumps of grass


Leggos


Straws and/or tubing


Sprinkling can


Rubber gloves


Two large buckets or mixing bowls


experiment


Form and tape the box to the desired land formations


Make sure to wear plastic gloves, then, in one of the large bowls combine dirt, cement equal to 1/3 the volume of dirt and water to just wet this mixture.


Place this mixture on one of the box-land forms to resemble land and add grass where desired.  Allow to harden


Construct buildings, homes and other man-made creations to make the village and place them on the land form


Decide where water run-off would occur then place the tubing appropriately


Test your decision by sprinkling water over the structure as if it were raining


Record results and make appropriate repairs and design corrections


Repeat until desired results are obtained


Now repeat steps 1-3 but this time pour water before placing buildings and place tubing where appropriate


Pour water after placing tubing and readjust according to need


Then with leggos build and place buildings where the least drainage problem would exist


Record results and reasons for adjustments  


suggested questions


What difficulties arose with the first project?


How many adjustments were required in number one compared to number two?


Are planned cities more or less work?


What planning would you do differently?


What constructing would you do differently?


follow up


Invite an environmental or civil engineer in to discuss your results and question how better results could be obtained.  Discuss what problems you had in the mock-up and compare to actual events. 


evaluation


The suggested evaluation for this unit is to monitor student participation in the lab, assess data recorded and determine whether the conclusions drawn were well thought out and on topic.  Any of the former may be used as a stem of a rubric in the student portfolio.
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