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ES476 Hydrology - Introduction to Groundwater Lab Demo Exercise

Part 1 Demo - Station 1 Activities. 

Visit Station 2 and examine the display.  There are four types of porosity that can be found in rock and 
sediments.  These include (1) intergranular porosity (open pore spaces between grains, primarily the result of 
deposition), (2) solution porosity (open pore spaces result from chemical dissolution of salt and limestone 
deposits by ground water), (3) fracture porosity (open pore spaces result from fracturing of rocks by tectonic 
forces, the fractures form opening through which fluids can migrate), and (4) vesicular porosity (open pore 
spaces associated with vesicular volcanic rocks).   Fractures are typically arranged in geometric patterns 
(rectangular shapes, etc.), depending on the orientation of tectonic forces at the time of fracture. 

There are five earth materials samples at Station 2 with examples of different types and degrees of porosity and 
permeability.  Use the water bottle and make observations for each sample with regards to its ability to store 
and transmit water.  Use terms like Low, Medium, High for degree of porosity and permeability.  For porosity 
type, your choices include intergranular, fracture, solution, and vesicular.  Fill in the data table below. 

Sample I.D. Degree of Porosity Degree of Permeability Porosity Type 

A _______________  _______________  _______________ 
B _______________  _______________  _______________ 
C _______________  _______________  _______________ 
D _______________  _______________  _______________ 
E _______________  _______________  _______________ 
F _______________  _______________  _______________ 
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Part 1 Demo - Station 2: Groundwater Simulation Model 

Visit the groundwater simulation model and answer the following questions. 

4-1. Identify the earth materials comprising the following units, include a description of relative porosity,
relative permeability, and whether the material is acting as an aquifer or aquitard.

Material Relative Porosity Relative Permeability Aquifer or Aquitard? 
Type (High, Medium, Low)    (High, Medium Low) 

Unit 1  _______ __________ ________ _____________ 

Unit 2  _______ __________ ________ _____________ 

Unit 3  _______ __________ ________ _____________ 

Unit 4  _______ __________ ________ _____________ 

4-2. Examine units 3A and 3B.  Describe their composition, their potential as aquifers, and their lateral
continuity with respect to other portions of unit 3 (i.e. are they laterally continuous or discontinuous?).
Describe a depositional process that might result in the lateral geometry of units 3A and 3B illustrated in the
model.

4-3. Is unit 1 acting as a confined or unconfined aquifer?  Explain your answer.

4-4. Is unit 3 acting as a confined or unconfined aquifer?  Explain your answer.

4-5. Is unit 4 in direct hydraulic communication with unit 3?  (i.e. are the units readily exchanging fluids?)
Explain your answer. 

4-6. Is unit 4 in direct hydraulic communication with unit 1?  Explain your answer.

4-7. If gasoline leaked from the storage tank, would it contaminate unit 1?  Why or why not?

4-8. Examine the set of wells on the groundwater simulation model.  Note that the top of the wells are all
located at the same elevation.  Assume the the groundwater model has a scale of 1:500 (i.e. 1 inch depth 
on the model = 500 inches depth relative to the Earth), and that the elevation of the top of the wells is 
1500 ft above sea level (relative to the actual Earth’s surface).  Using a ruler and the scale, fill in the 
well data chart below. 
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Well ID Depth to water  Depth to Water Elevation of Water Is well in confined 
(model inches)  (actual ground feet) Surface (ft elev.) or unconfined aquifer? 

A  _____________ ___________  ____________ _______________ 

B  _____________ ___________  ____________ _______________ 

C  _____________ ___________  ____________ _______________ 

D  _____________ ___________  ____________ _______________ 

E  _____________ ___________  ____________ _______________ 

F  _____________ ___________  ____________ _______________ 

G  _____________ ___________  ____________ _______________ 

H  _____________ ___________  ____________ _______________ 

I  _____________ ___________  ____________ _______________ 

J  _____________ ___________  ____________ _______________ 

K  _____________ ___________  ____________ _______________ 

4-9. True or False: groundwater flows from high elevation to low elevation, under the influence of gravity?

4-10. What is the elevation of water in the unconfined aquifer in well A?  What is the elevation of water table
in the unconfined aquifer in Well J?  Using the model scale of 1:500, determine the actual ground-
distance of the gradient of the water table between well A and well J (remember from the river lab: 
gradient = change in elevation / change in horizontal distance or rise / run).  Calculate the gradient in 
ft/mi, show all of your work. 

4-11. Which direction is groundwater flowing in the unconfined aquifer?  Which direction is groundwater
flowing in the confined aquifer? 

4-12. Is well B in the confined or unconfined aquifer?  Is well C in the confined or unconfined aquifer?  How
does the water level in well B compare that that in well C (answer in model elevation units)?  Is the 
water level in well B above or below the top of the aquifer?  Is the water level in well C above or below 
the top of the aquifer?  Are the water levels in wells B and C measuring the same hydraulic pressure?  
Explain your answer. 

4-13.  Which aquifer is contributing water to Lake Bonneville?  Which aquifer is contributing water to Smith
Lake?
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Part 2. Key Concept Questions 
Using the attached lab manual figures and pages, define the following terms and answer the questions below.

A. Using p. 312 of your lab manual (attached), define the following terms and answer the following questions:

Aquifer

Aquiclude or Confining Bed 

Unconfined Aquifer 

Confined Aquifer 

True or False: “Water Table Aquifer” is the same and an “confined artisian aquifer” 

B. Examine Figure 12. 1 on p. 313-314 (attached), define the following terms and answer the following
questions:

Zone of Aeration

Zone of Saturation 

Hydraulic Gradient 

Draw a cross-sectional sketch of a sloping water table in an unconfined aquifer, label the saturated and 
unsaturated zones, and write the equation for calculating hydraulic gradient. 

True or False: the elevation of the water table surface can be mapped with contour lines showing 
elevations of equal hydraulic pressure. 

True or False: pumping groundwater from a well will cause the water table to draw down into a cone of 
depression (lower water table elevation) around the well. 

True or False: according to a groundwater contour map of a water table, groundwater flows through the 
aquifer from areas of high elevation to areas of low elevation, under pressure. 
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C. Examine Figure 12.2 on p. 315 (attached), define the following terms and answer the following questions.

Chemical formula for carbonic acid:

Chemical formula for limestone made of mineral calcite:

Describe happens to limestone when it is saturated with carbonic acid in groundwater?

Sinkhole? 

Solution Valley? 

Spring? 

Cave? 

“Karst”? 

D. Examine Figure 12.8 on p. 319 (attached), define the following terms and answer the following questions.

Describe what happens to land surface elevations in regions where aquifers are extensively pumped and
groundwater is withdrawn from an aquifer.

True or False: Clay and Silt tend to form confining beds or aquicludes. 

True or False: Sand and Gravel tend to form porous and permeable aquifer material. 

True or False: the term “water table” is applied equally to both confined aquifers and unconfined 
aquifers. 

True or False: “potentiometric surface” is the term used to describe the artesian pressure surface, the 
level water rises under pressure, for confined aquifers. 

True or False: confined aquifers are fully saturated with water and under pressure so that water rises 
above the top of the bed. 

True or False: unconfined aquifers are associated with a water table that designates the boundary 
between the saturated zone and unsaturated zone. 
















