Course:
02.461
Physical Science Applications in Agriculture

Unit 2:
Natural Resource Systems
Lesson 1:
Water Quality

QCC:
 175, 180, 182
Objectives: 

1. 
Describe how pollutants move through soils and enter groundwater.

2. 
Describe how surface waters become contaminated from agricultural practices.

3. 
Demonstrate how soil type affects the movement and purity of groundwater.

4. 
Describe why nitrates are detrimental to aquatic life.

5. 
Describe why some pesticides and fertilizers are potentially more hazardous to groundwater quality than others.

6. 
Illustrate the hydrologic cycle.

7. 
Illustrate how some soil management practices have a direct impact on water quality.

8. 
Determine the quality of freshwater.

Teaching Time:

11 Hours
References:

Instructional Materials Service for Groundwater Resource Protection.  A Hidden Treasure.  National Association of Agricultural Education. Alexandria, VA.

National Council for Agricultural Education.  Applied Environmental Science Water Quality Unit. Alexandria, VA.

Buriak, Philip & Edward W. Osborne. Physical Science Applications in Agriculture. 
Interstate Publishers, Inc. Danville, IL.

Materials and Equipment:

Water samples that students have collected

Experiment materials listed in chapter 4 of textbook

Teaching Procedure

Introduction and Mental Set

What is the source of the water at your house?  What is the source of water for the school?  Does your water come from a city or community water system or from a well?  If your water comes from a system, does the water come from a lake?  Regardless of the source of water, water quality is becoming more and more of a concern.  Some lakes are becoming so polluted that it is possible the water will someday be unfit for use even after treatment.  It is everyone=s responsibility to take steps to ensure quality water for now and for the future.  

Discussion

1.
World water supply: Display and discuss transparencies 2.1.1 - 2.1.4.

A.
97% salt water

B.
3% fresh water

C.
77% tied up in the ice caps

D.
1% surface water - lakes, rivers, atmosphere

E.
22% groundwater
2.
Activity

Lead students to generate a list of activities that could be potential sources of ground water contamination.  Write the list on the board.  Discuss and differentiate pollution sources as point or no-point after the list is generated.
3.
Lead students to determine environmental factors that affect groundwater quality.  Three factors include:

A.
Quality of precipitation 

· Snow

· Rain

· Sleet - can pick up contaminants in the atmosphere ex. acid rain

B.
Surface contaminants

C.
Reaction of precipitation with rocks and soil.

4.
Lead discussion on the Hydrologic Cycle.  List terms related on the board and define.  Have students make a diagram that demonstrates the complete cycle.

5.
Key points to cover:
What is the hydrologic cycle?

What happens to the water after rain?

How does water move through the soil?

What is a saturated zone?

What is groundwater?

What is the water table?

What causes the water table to change?

How does groundwater flow through the soil?

How does the type and structure of soil affect groundwater flow?

What are aquifers?

What are aquitards?

What is a watershed?

What can affect the quality of water draining from a watershed?

6.
Water moves through the soil. When a contaminant gets spilled on the ground or gets into the groundwater in some other way, that contaminant can affect the quality of water in the soil in the area where it is spilled.  Because of water movement, that contaminant can also affect water quality in a very large area, possibly even a lake.
7.
Conduct Experiment 1 - Water Testing from Physical Science Applications in Agriculture.  

8.
The water test will likely indicate contaminants in at least some of the samples.  Discuss how the groundwater can become contaminated  p. 49.
 
   
Key points:

How are contaminants carried down in the soil?

What are point sources of contamination?

What are non point sources of contamination?

What does the presence of coliform bacteria in the water indicate?

What is meant by hard water?

9.
Conduct Experiment 3 - Movement of Contaminants Into Groundwater from Physical Science Applications in Agriculture.  

10.
After the contaminant has made contact with the soil, it is important to understand the movement of the contaminant within the soil. Discuss the movement and persistence of pesticides in the soil ‑  pp. 50‑52.

Key points:

Why are some of the more effective pesticides more likely to contaminate water?

What is leaching?

How do soil properties= affect movement of pesticides in the soil?

How can different types of tillage systems affect pesticide movement in the soil?

How do roots and thatch layers affect contamination by pesticides?

What is meant by pesticide persistence?

What does half‑life of pesticides mean, and why is it important 

to know?

How does pesticide solubility affect movement of the pesticide in the soil?

What is the PC value of a pesticide?

How can half‑life and PC value be used to estimate potential contamination?

11.
Discuss nitrates and their effects - pp. 52‑53.  Key points:

Why do nitrates accumulate in groundwater and surface water?

What are the primary contaminants from fertilizer and animal wastes?

What effect do nitrates have on fish and wildlife?

What effects can nitrates have on babies? 

12.
Conduct Experiment 2 - Factors Affecting Nitrate Contamination in Groundwater and discuss indicators of water quality, pp. 53‑54.  Key points:

What determines water quality?

What affects water quality?

How is water quality tested?

What effect can undissolved minerals and gases have on

groundwater?

13.
Assign students questions for investigation p. 42 chapter 4 on water quality.  Lead students in collecting information needed to answer and discuss the questions for investigation by monitoring an facilitating experiments 1, 2 and 3.  

Lead Discussion at the conclusion of each and supplement student responses and information with additional materials when needed.

Summary
Water quality should be a concern of every person.  Careless application of pesticides by farmers or homeowners can cause contamination of groundwater.  Some lakes that supply water for cities or communities are now unfit or in danger of being unfit to supply water.  Everyone must do his/her part in preventing water contamination.
Evaluation
Written exam

2.1.1
Distribution of World 

Water Supply
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2.1.3

All Water on Earth . . . 10 gallons

Salt Water

Fresh Water

Fresh Water Available

Clean Water

2.1.4

Water covers 3/4 of the Earth=s surface.  There are 326 cubic miles of water in the Earth.  Yet, less than 2% of this water is usable.

Most of this water is salt water.  Only 4 2 cups represent the amount of fresh water. (Pour 4 2 cups of water into a breaker).

Of this water, 3 2 cups represent water tied up in glaciers, ice caps, the soil and the atmosphere.  This leaves only 1 cup of water that represents what we can use for all our needs. (Pour 1 cup of water into the next beaker).
Unfortunately, much of our water is polluted or inaccessible.  Of this cup of water, only 10 drops of water are available for our direct use.  (Put 10 drops of water into the next beaker).

These 10 drops represent the 2% of the Earth=s water available for our direct use.  The limited amount of water available for our use is constantly being recycled.  Our actions can affect the quality and amount of water available to meet our needs.
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