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Ground water topics:     a. zone of aeration 

    b. zone of saturation 

    c. water table 

    d. normal wells and artesian wells 

    e. springs 

    f. erosion by ground water  

    g. deposition by ground water 

    h. humanitarian applications of ground water 

 

a. Zone of Aeration: 

The zone of aeration is located immediately below the surface of the Earth, extending down to 

the water table.   The zone consists of openings in rock that a usually filled with air.   Water in 

the form of rain water passes through the zone of aeration on its way to the water table.    The 

depth of the zone of aeration varies from a few feet to over one hundred feet. 

 

 Objectives: 

 

 1. Students will be able to explain where the zone of aeration exists. 

  

 2. Students will be able to explain the movement of water through the 

     zone of aeration. 

 

b. Zone of Saturation: 

The zone of saturation is located below the water table, with the water table making up the 

surface or top of the zone of saturation.   The openings in the rock in the zone of saturation 

are filled with water.  As rain water reaches the zone of saturation, the water's movement be-   

comes horizontal, moving toward the ocean or valley.  A water well must  be drilled from the 

surface of the earth through the zone of aeration and into the zone of saturation, to a depth of 

several feet below the water table.   Drilling several feet below the water table and into the 

zone of  saturation allows for a drop in the water table.     



 

 Objectives: 

 

     1. Students will be able to explain where the zone of saturation is  

          located. 

 

     2. Students will be able to explain the movement of water through the 

          zone of saturation. 

 

     3. Students will explain why a well must be drilled into the zone of  

         saturation to a depth several feet below the water table. 

 

c. Water Table 

The water table is essentially the boundary between the zone of aeration and the zone of 

saturation.    Movement of the water table to a higher location or lower location, commonly 

occurs as the amount of rain water varies throughout the year.   If the water table drops to a 

lower position during a drought,  wells must extend into the zone of saturation deep enough 

to compensate for the drop of the water table. 

 

Objectives: 

 

     1. Students will be able to explain the term "water table". 

      

     2. Students will be able to explain why a well must extend into the zone 

         of saturation. 

 

d. Normal and Artesian Wells 

Normal wells are the common wells that most people have consisting of a small opening in the 

ground.    The opening is drilled from the surface of the earth through the zone of aeration and 

into the zone of saturation.   Water will enter the well and rise to the level of the water table.   

A pipe is placed into the well and an electrical or diesel pump is connected to the pipe to bring 

the water to the surface.   Normal wells require a man-made pump to bring the water to the 

surface. 

 

The artesian wells involve water rising to some level above the water table, caused by a build-



up of water pressure.   If the water pressure is high enough water will reach the surface and a 

pump may not be required.  The required water pressure is caused by a tilted or sloping 

aquifer and the aquifer is sealed by impermeable rock.   

 

Objectives: 

 

    1. The students will be able to explain what a normal well is and how  

        the well water is brought  to the surface of the earth. 

 

    2. The students will be able to define the term "artesian well".  

 

    3. The students will be able to explain how an artesian well differs from 

        a normal well. 

 

e. Springs 

A spring involves the flow of ground water onto the surface of the earth.   Springs commonly 

develop as ground water is forced to the earth's surface as the water follows an impermeable 

layer of rock.  Other springs may develop as of the result of a high water table, near the earth's 

surface.   Seasonal rains may raise  raise the water table until it intersects the earth's surface 

on the side of a hill.  

Objectives: 

    1. The students will be able to explain the movement of ground water  

        involved with a spring. 

 

    2. The students will be able to explain the two conditions that produce 

        a spring. 

 

f. Erosion by ground water 

The erosion and removal of rock by ground water is largely accomplished by the dissolving 

action of carbonic acid and to a lesser extend organic acids.  The dissolving action of the acid 

begins at the surface of the earth and continues as the acid moves below the earth's surface.  

In a region of limestone solution holes are commonly found on the surface  and caverns 

develop below the surface. 

 

 



Objectives: 

 

     1. The students will be able to explain how rock is removed and transported by    

ground water. 

 

     2. The students will be able to identify to structures commonly developed 

         by ground water erosion. 

g. Deposition by ground water 

Deposition by ground water commonly occurs in a cavern.    The deposited rock material 

consists of the minerals dissolved by the carbonic acid, commonly deposited in the form of 

stalactites, stalagmites and columns. As the acid moves through the rock and enters the air-

filled cavern a decrease of pressure occurs.  The decreased pressure causes the carbonic acid 

to breakdown into water and carbon dioxide gas.  As the dissolving  acid breaks down the 

dissolved minerals are deposited. 

 

Objectives: 

      

     1. The students will be able to give examples of depositional features 

         by ground water.  

 

     2. The students will be able to explain the breakdown of carbonic acid. 

  

Humanitarian applications: 

           a.  Drilling Water Wells  

Drilling water wells in third world countries has the potential of decreasing many of the 

diseases and illnesses that plague third world populations.  Currently many people in 

third world countries use river water, taken directly from a river for drinking, bathing 

and cooking water.   Most of the rivers are polluted with sewage, agricultural and 

industrial wastes. The result is a high rate of illnesses in third world countries often 

ending in the death of children and many adults.  By drilling wells in these areas people 

would have access to clean water, ending many of the health  

problems that are common today. 

 

The self sufficiency of the third world population might also be enhanced, as water is 



made more available.   People can more successfully raise a   garden by using irrigation 

on a small scale and on a larger scale.    The raising of new crops and the greater 

production of crops has the potential of improving the nutrition of the population. 

   

Objectives: 

 

1. Students will be able to explain why many diseases and poor health  

    exists in third world countries. 

2. Students will be able to explain how the availability of well water will         

     improve the health of the people of a third world country. 

 

3. Students will be able to explain how the development of water well may 

    improve the nutrition of the people of a third world country.  

 

b. Economic Development 

A healthier population would have the potential of producing a stronger work force 

producing a stronger economy dependent upon a healthy work force.  In addition many 

new opportunities for employment could develop with people drilling wells, businesses 

providing the equipment for the new wells and possibly the construction of wind-driven 

water pumps.  Modern wind-driven machinery could also be used as a wind generator,  

providing electricity in areas totally lacking in electricity.   With the develop 

of inexpensive electricity many new forms of small and large industry could 

develop, further enhancing the economic conditions of the country.  

 

Objectives: 

 

1. Students will be able to how the development of water wells and related 

    machinery might improve the economic conditions of a third world  

    country. 

 

2. Students will be able to illustrate how the development of water wells  

     may produce new forms of employment for the population of a third 

     world country. 

 

c. Financial Aid 



The beginning of the well drilling and other potential economic develop- ments would 

require outside financial help, possibly from the United Nations and individual countries.    

Countries involved in the initial development could profit by the selling of required 

equipment and people involved in the training of the third world country’s work force.   

Countries involved with the initial development might be interested in the develop- 

ment of factories within the third world country,   employing the local population. 

 

Objectives: 

 

1. Students will be able to suggest how financing of the water well project 

     could be accomplished. 

2. Students will be able to illustrate how the water well project could create 

    new employment in a third world country. 

 

 

Problems Common to Third World Countries  

Many of the third world countries are in an unstable situation with extreme hunger, 

internal conflicts, depleted environments, large percentages of the country’s population 

scattered out in rural areas and governments that are not concerned about the general 

population.   Investing in a third world country can be a major risk and as a result, many 

investors and companies are hesitant to invest their time and finances in such an 

environment.    If a more stable country is available for development it might be used as 

an illustration of the advantages of technical development.  If surrounding 

countries observe the benefits of technical development they might be encouraged to 

move toward development. 

Objectives: 

 

1. Students will be able to illustrate the problems that exist in a third world  

    country,  that may discourage financial investment in a third world  

    country. 

 

2. The students will be able to explain how the development of one third world country 

might encourage other third world countries to move toward development.  


