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A Farmer and a new Lighthouse Keeper have hired you to solve the problems they are having with their water.  
The new Lighthouse Keeper recently had his well drilled deeper to help during the dry spells.  However within a 
few months his water became undrinkable.  About the same time all his wife’s houseplants started to die.  Our 
Farmer would like you to figure out why his house well has just enough water in it to wash the dishes and yet the 
well over by his barn has never run dry.  The Farmers wife is also concerned about the quality of the water as she 
recently watched a special on Oprah about how more American’s are using bottled water instead of tap water.  Cut 
out, construct and assemble the six models attached and answer the following questions to assess the situation. 

Area saturated with 
brackish water (salty). 

Capillary Fringe. Below 
this line begins the zone 
of saturation. 

Key for Model Profiles 

Fine Clay.  Water cannot 
infiltrate; impermeable. 

Limestone rock.  Water 
can infiltrate; permeable. 

Unconsolidated sand & 
gravel.  Water can 
infiltrate; permeable 

Topsoil; organic material 
& sediment.  Water can 
infiltrate; permeable. 

Each grid is 50 by 50 feet and the 
small blocks are 25 by 25 feet. 

50 feet 

50 feet 

1. From the models we have constructed pull the 
blocks apart so you can compare Well #1 to Well 
#2.  Which well goes down deeper? __________. 
2. Using our scale to the right how deep is Well 
#1? _________ft. How many feet of water is 
available in Well #1? _________ft. 
3. Before the wells became operational the zone 
of saturation (Capillary Fringe) was about 37 feet 
below the surface.  What has happened to the 
zone of saturation near the farmer’s wells? _____ 
_______________________________________. 
4. Which of these two wells has been able to 

6. What would be some solutions for our far
___________________________________

9. The Lighthouse Keeper’s wife seems to th
has managed to kill her house plants.  From
___________________________________
10. What solutions might you offer to the ligh
saltwater intrusion?____________________
___________________________________
Extra Credit: Small tropical islands such as
groundwater because of saltwater intrusion.

___________________________________

7. The chart to the right shows the minimum
from a well head.  Using the Separation Dist
might be a hazard to his two wells. List the f
to well heads #1 and #2. _______________
___________________________________
___________________________________
 

The Lighthouse Keeper has been going into
water because of all the problems discussed
but before the Lighthouse Keeper moved in 
 

8. From observing the models constructed w
become undrinkable? __________________
___________________________________
pump more water and why? _________________ 
________________________________________________________________. 
 

As a well draws water from the saturated ground below it is slowly replaced by 
surrounding water in the ground.  If an excessive amount of water is pumped from 
the well the surrounding water in the ground cannot flow quickly enough to 
replace the water in the well.  This is indicated by what is called a Cone of 
Depression.  During dry seasons when rain does not infiltrate into the ground 
many shallow wells run dry. 
 

5. Draw a circle representing the area for the cone of depression of Well #1 on the 
map on the back of this page.  Do this by locating where the Capillary Fringe 
begins to slope downward in your profile of Well #1 and then measure the 
distance to Well #1.  This will be the radius of your circle from center of Well #1. 
Generally anything that infiltrates the ground in this circled area will over time flow 
down the cone of depression and be pumped out of Well #1. 
mer to increase the productivity out of Well #2?  ___________________________ 
_________________________________________________________________. 

ink the farmer has leaked some poisonous chemic
 the models what do you think might have cause th
_________________________________________
thouse keepers problem with his groundwater sinc
________________________________________
_________________________________________
 Bermuda, Bahamas, and Caymans are unable to d
  How do you think these islands get fresh water?__

_____________________________.

 distance an object must be located away 
ances chart which of the farmer’s property 
ollowing hazards that are located to close 
__________________________________
__________________________________
_________________________________. 

 town for the past month buying bottled 
 earlier. Originally Well #3 went down 50ft 
he had them drill another 40ft.  

hat has caused the water in well #3 to 
_________________________________

_________________________________. 

s

Well 
Separation Distance
als into the groundwater which 
e plants to die? _____________
________________________. 

e his well has come victim to 
_________________________ 
________________________. 
rill wells to gain access to 
________________________ 

 

25ft    Septic Tanks 
 
50ft    Livestock Yards 
          Silos 
          Drainage Fields 
 
100ft  Gasoline Storage Tanks 
             including abandoned 
           Heating Oil Tanks 
           Chemical Storage 
      
250ft  Manure Stacks 
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