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Groundwater
Snap Shot

Using well logs to construct an aquifer profile

	Lead Staff Member 

Ted Leuenberger
	Time Allotment 

1 or 2 periods


Overview

Learners will construct a geologic cross section using well logs to create a window of a groundwater system, which can be used to discuss groundwater issues.

Instructional Cluster

	· Sense of Purpose
	· Eliciting Ideas
	· Engaging Learners

	Identify groundwater as a source of fresh water and land use that directly affect that same groundwater.
	Discuss ways land use might affect groundwater, why the water table varies, and predict how the nonpermeable layer might affect this groundwater system.
	Learners will construct a groundwater profile and analyze the possible movement of water into the water table and through the aquifer.

	· Developing and Using  

Scientific Ideas 
	· Reflecting on Ideas   and Experiences 
	· Assessing Progress 



	Learners discuss the effect each surface feature might have on the quality of the aquifer.  
	Learners discuss ways that surface pollutants might be reduced or prevented from entering the aquifer.
	Learners decide where best to sink a well to collect fresh water and explain why this site would have an advantage over others.


	Objectives
1. Identify parts of a groundwater system

2. Relate land use to groundwater levels

3. Predict potential groundwater problems

4. Compare and contrast confined and unconfined aquifers


	Materials

	
	· Well Log Data

· Adding machine tape (24" lengths)

· Colored pencils, markers (blue & black)

· 5' X 3' paper for each profile

· Cellophane tape



	5. 
	


	Background 

	Groundwater is a very important resource that is hidden from view.  Learners need to be more aware of this resource, which exists under foot.  Groundwater is the largest non-frozen fresh water resource on Earth.  Wells have been used throughout history to retrieve water from the ground.  An aquifer is an area that holds groundwater.  Unconfined aquifers exist where the upper boundary of the groundwater is the water table.  A confined aquifer is bounded above and below by nonpermeable layers. In order to obtain fresh water, people drill wells to locate an aquifer that might best supply the need for fresh water.  To get a “picture” of the geological structure that forms the aquifers available to a region, hydrologists must look at well logs.  Well logs are kept whenever anyone drills a well for water.  In the well log, depth data is recorded for each formation that the driller encounters.  By studying the location of existing aquifers and the geologic structures that form those aquifers, hydrologists can identify potential problems of existing land use and make wise decisions concerning future land use.


	Procedure




{To better understand a well log, use the CSM Groundwater Model to show how a well log might describe the layers of strata as a well is drilled.}

1. Each group needs 10 - 24" strips of adding machine tape, a 5' X 3' sheet of paper, and a Well Log Data page.

2. Number the strips 1 through 10 with each number at the top.

3. Draw a line in black marker across each strip about 2 in. from the top to show the level of the surface on each strip.  Label the land use at each well log above that line.

4. From the Well Log Data, fill in each log according to the sample strip.  Use a blue marker to show the water table and shade in all empty spaces underneath in blue pencil.

5. Tape well logs on 5' x 3' paper in order at the proper elevation, leaving a 4" space between each well log.

6. Draw missing surface and water table lines and complete Well Log Questions.

	National Research Council Science Education Standards


Teaching  

Teaching Standard A  Teachers of science plan an inquiry-based science program for their students. 

· Select science content and adapt and design curricula to meet the interests, knowledge, understanding, abilities, and experiences of students. 

· Select teaching and assessment strategies that support the development of student understanding and nurture a community of science learners. 

Teaching Standard B  Teachers of science guide and facilitate learning.

· Focus and support inquiries while interacting with students. 

· Orchestrate discourse among students about scientific ideas. 

· Challenge students to accept and share responsibility for their own learning. 

· Recognize and respond to student diversity and encourage all students to participate fully in science learning. 

· Encourage and model the skills of scientific inquiry, as well as the curiosity, openness to new ideas and data, and skepticism that characterize science.

Teaching Standard C  Teachers of science engage in ongoing assessment of their teaching and of student learning.  

· Analyze assessment data to guide teaching. 

· Guide students in self-assessment. 

Teaching Standard D  Teachers of science design and manage learning environments that provide students with the time, space, and resources needed for learning science. 

· Structure the time available so that students are able to engage in extended investigations. 

· Create a setting for student work that is flexible and supportive of science inquiry. 

· Ensure a safe working environment. 

· Make the available science tools, materials, media, and technological resources accessible to students.

Teaching Standard E  Teachers of science develop communities of science learners that reflect the intellectual rigor of scientific inquiry and the attitudes and social values conducive to science learning.  

· Display and demand respect for the diverse ideas, skills, and experiences of all students. 

· Enable students to have a significant voice in decisions about the content and context of their work and require students to take responsibility for the learning of all members of the community.

· Nurture collaboration among students. 

· Structure and facilitate ongoing formal and informal discussion based on a shared understanding of rules of scientific discourse. 

· Model and emphasize the skills, attitudes, and values of scientific inquiry.

Inquiry 

Identify questions that can be answered through scientific investigations.

Gather, analyze, and interpret data.

Develop descriptions and models using evidence.

Think critically and logically to make the relationships between evidence and explanation.

Content 


Content Standard D  Earth and Space Science

As a result of their activities in grades 5-8, all students should develop an understanding of  the structure of the earth system

Assessment 
Assessment Standard A  Assessments must be consistent with the decisions they are designed to inform. 

· Assessments are deliberately designed. 

· Assessments have explicitly stated purposes. 

Assessment Standard B  Achievement and opportunity to learn science must be assessed. 

Assessment Standard C  The technical quality of the data collected is well matched to the decisions and actions taken on the basis of their interpretation. 

	References  

	Project Wet Curriculum & Activity Guide, 1998.

	Resources  

	Dr. Byron Jenkinson, Dept of Agronomy, Purdue University


Groundwater Snap Shot Procedures

1.
Each group needs 10 - 24" strips of adding machine tape, a 5' X 3' sheet of paper, and a Well Log Data page.

2.
Number the strips 1 through 10 with each number at the top.

3.
Draw a line in black marker across each strip about 2 in. from the top to show the level of the surface on each strip.  Label the land use at each well log above that line.

4.
From the Well Log Data, fill in each log according to the sample strip.  Use a blue marker to show the water table and shade in all empty spaces underneath in blue pencil.

5.
Tape well logs on 5' x 3' paper in order at the proper elevation, leaving a 4" space between each well log.

6.
Draw missing surface and water table lines and complete Well Log Questions.

	WELL LOG DATA

Key for identifying layers:   (numbers in columns are in inches)

	
	
	
	
	
	
	
	
	
	

	Elevation of surface
	Well

No.
	Land use

type
	Depth of Water

table
	Range of

Soil
	Range of

Fine sand
	Range of

Coarse

sand
	Range of

Clay

layer
	range of

Gravel
	Depth of Bedrock

	800 ft.
	1
	farmland
	1
	0 – 2
	2 – 3
	3 – 7
	7 – 11
	11 – 17
	17 - 20

	780 ft.
	2
	wetland
	0
	0 – 1
	1 – 4
	4 – 6
	6 – 10
	10 – 14
	14 - 20

	790 ft.
	3
	feedlot
	1
	0 – 1.5
	1.5 – 5
	5 – 8
	8 – 12
	12 – 15
	15 - 20

	790 ft.
	4
	landfill
	2
	0 – 2
	2 – 6
	6 – 9
	9 – 12
	12 – 16
	16 - 20

	800 ft.
	5
	industry
	5
	0 – 2
	2 – 8
	8 - 11
	11 – 13
	13 – 18
	18 - 20

	800 ft.
	6
	urban area
	7.5
	0 – 2
	2 – 7
	7 – 13
	13 – 14
	14 – 20
	

	780 ft.
	7
	urban area
	6
	0 – 0.5
	0.5 – 6
	6 –12
	
	12 – 20
	

	770 ft.
	8
	wastewater treatment area
	2
	0 – 0.5
	0.5 – 6
	6 – 11
	
	11 – 19
	19 - 20

	760 ft.
	9
	river flood plain
	1
	0 – 1 
	1 - 6
	6 – 9
	
	9 – 14
	14 -20

	780 ft.
	10
	state park area
	1.5
	0 – 1
	1 – 7
	7 – 11
	
	11 – 18
	18 - 20
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Name  ____________________________________

Groundwater Snap Shot Questions

1.  The horizontal scale of the cross section is 2 in. = 1 mile.  The vertical scale is 1 in. = 10 feet.  How many miles are horizontally represented in the cross section?

How many feet are vertically represented in the cross section?

2.  Look at wells 1, 2, 5, 7, and 9.  How deep is the water table at each of these wells?

       Well 1:  ____    2:  ____    5:  ____    7:  ____    9:  ____

3.  Imagine a drop of water falling on the site at well #1.  What pollutants might this water pick up as it filters into the ground?

How might this drop of water move down the column of strata at this site?

(Where would it move slowest or fastest?)

How might the water move when it encounters the clay layer?

4.  What pollutants might be picked up by water at the following well sites?


Well site 3:  _______________________________________________________


Well site 4:  _______________________________________________________


Well site 5:  _______________________________________________________


Well site 7:  _______________________________________________________


Well site 8:  _______________________________________________________


Well site 9:  _______________________________________________________

5.  If you had to drill a well, which site would you consider most favorable and how deep would you want your well to be?    Explain your answer.
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