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Course:
AG-NR-03.411

Natural Resources Management

Unit 5:
Water Quality and Aquatic Ecosystems Management
Lesson 1:
Identifying the Importance of Water

Georgia Performance Standards:
AG-NR-5
ACADEMIC STANDARDS
ELA9LSV1, ELA9LSV2, SCSh2, SCSh9, SEV3, SEV4,

SEV5, SEV2, SSWG1
Objectives: 

1. 
Identify the factors which affect water quality.
2. 
Identify the different classifications of water quality.

3. 
Describe how water is processed in the hydrologic cycle.

4.
Identify possible factors that distort the natural balance of water quality.

Teaching Time: 2 hours
Grades: 9-12

Essential Question: How is water quality altered?
Unit Understandings, Themes, and Concepts:

Students will gain an understanding of the factors affecting water quality, the classifications of water quality, and how water is processed in the hydrologic cycle.
Primary Learning Goals:

Students will be able to explain how various factors impact the quality of water, as well as how these differences in quality are reflected in classifications.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

The National Council for Agricultural Education.  Applied Environmental Science. Alexandria, VA.  1996.
Powerpoints:
Water quality and Concerns.ppt
Water_Quality.ppt
Materials and Equipment:

See reference materials.

Web Resources:

Water_Quiz_Game.ppt
Georgia Performance Standards:

AG-NR-5.  Students will determine the use of water resources, describe the hydrologic cycle and properties of water, explain watersheds and their functions, as well as, the reasons for monitoring water quality.


a.
Identify and describe the factors which affect water quality.

b.
Identify possible factors that distort the natural balance of water quality.

c.
Identify human activities that improve and maintain the quality of water.

d.
Analyze industrial activities designed to improve and maintain water quality.

e.
Analyze the impact that wetlands have on water quality.

f.
Describe the association between water quality and watersheds.

g.
Identify soil conservation practices which improve and maintain water quality.


h.
Describe the impact of water conservation on water quality.
Academic Standards:
ELA9LSV1  The student participates in student-to-teacher, student-to-student, and group verbal interactions. 

ELA9LSV2  The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent, and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning, and combine traditional rhetorical strategies of narration, exposition, persuasion, and description. 

SCSh2  Students will investigate the flow of energy and cycling of matter within an ecosystem and relate these phenomena to human society. 

SCSh9  Students will enhance reading in all curriculum areas.

SES3  Students will explore the actions of water, wind, ice, and gravity that create landforms and systems of landforms (landscapes).
SEV2  Students will demonstrate an understanding that the Earth is one interconnected system.
Teaching Procedure

Introduction and Mental Set

Determine how long it takes to fill an empty gallon container in the shower, in seconds.  Divide this number by 60 to determine the number of minutes it takes to use one gallon of water in the shower.  Now, determine the number of minutes that your shower was used this morning by the members of your household.  Divide the number of minutes the shower was used by the number of minutes it takes to use one gallon of water.  This will give you the number of gallons of water used each day on showering in your household.

Seconds to Fill Gallon Container /  60 Seconds=  Gallons Per Minute

    
  Gallons Per Minute X Number of Minutes Used Per Day=                                       Number Gallons Used Per Day




Multiply this number by thirty to determine the gallons of water used in your household each month on showers alone.  

Number Gallons Used Per Day X 30Days= 
                                                 Number gallons Used Per Month

In most cases, the number of gallons of water uses each month is very high. They having each member of the household cut their shower usage and then calculate the difference in water usage.  Saving water benefits both the environment and saves money.  Other water saving techniques include:

-turning the water off when it=s not in use (while you=re brushing your teeth).
-hand watering or drip irrigating flowers.

-utilizing water saving devices abound the home.
Discussion 

1.
What factors affect water quality?


The quality of water is affected by at least three factors. First, the quality of precipitation influences the quality of groundwater. In simpler terms, snow, rain, and sleet can pick up contaminants in the atmosphere as these fall to earth. Acid rain is an example of precipitation that contains contaminants picked up in the atmosphere. Secondly, the type and the amount of surface contaminants that precipitation comes in contact with once it falls to the earth is an important factor affecting water quality. City streets are an example of surface features that contain


contaminants that directly affect the quality of water. Finally, the reaction of precipitation with rocks and soil is another factor affecting water quality. The amount of minerals and gases percolating water picks up during its journey to underground aquifers directly affects the quality of water.


The earth’s soil has the ability to filter out a large proportion of



contaminants. The soil screens out a large proportion of bacterial and



viral contaminants in water by the time it has reached 5 to 10 feet in



depth. However, minerals, gases, and other pollutants are composed of



smaller molecules and may bypass soil filtration. Ion exchange and



biological activity also remove chemical contamination.

Note that the quality of water depends largely on its intended use. The

quality of drinking water will possess higher standards than water intended for irrigation or industrial use. Each intended use of water has its own set of standards and regulations.

Groundwater contains many dissolved minerals and gases, which gives

water its own particular taste, odor and color. This is why visitors may

proclaim that your water tastes different when you think it tastes 


normal.

Natural contaminants are considered to be the natural gases and 


minerals

present in groundwater. Methane and hydrogen-sulfide gases are

considered to be natural contaminants as well as calcium, magnesium,

sodium, and potassium. However, these natural contaminants occur only

in small percentages and are relatively insignificant to the total

contaminants found in groundwater.

What is the difference between hard and soft water? Water naturally

dissolves calcium and magnesium out of rocks it permeates. The amount

of these minerals determines the hardness or softness of the water. 

The larger the amount of these minerals present, the harder the 


water. Hard water keeps soaps from getting sudsy and leaves deposits 

on pots, pans, and water-heater elements.

2.
What are the different water quality classifications?
Water is classified by its use and function. Each state has programs to

protect waters within its boundaries. Each state classifies its waters in a similar way, but there are some differences depending on the types of

waters existing in the state. All fifty states use seven classifications of

water. The classifications are:


1. Protection of aquatic life


2. Human-health protection of fish consumption

3. Drinking-water supply

4. Irrigation

5. Livestock and wildlife watering


6. Whole-body-contact recreation


7. Groundwater

3.
How is water processed in the hydrologic cycle?

The earth’s natural process of recycling its freshwater supply is called the

water (hydrologic) cycle. This natural process obtains its energy from the                sun and operates on a continual cycle. The water cycle operates from four

overlapping spheres or components, which are the hydrosphere, atmosphere,

biosphere, and lithosphere.

The first sphere or component is the hydrosphere. The hydrosphere

contains all types of surface waters, which evaporate to begin the water                  cycle.

The process of water returning to the atmosphere is the first step in the                water cycle. The sun’s energy is used to heat surface waters. Changing water

properties from a liquid to a gas through heat is called evaporation.

The second sphere or component of the water cycle is called the

atmosphere. The atmosphere absorbs and holds the moisture evaporated

from the earth’s surface. The natural process which occurs in the

atmosphere, that changes water from a gas to a liquid, is called condensation.

Condensation is the process which cools water vapors until they form tiny

water droplets. Clouds are formed by massing together these tiny water

droplets. These tiny water droplets bump together and merge as larger

droplets. When the increased size and weight of these droplets become too

heavy for the atmosphere to hold, the droplets fall to the earth as

precipitation.
Precipitation is moisture that falls from the atmosphere. Precipitation may

come in many forms, such as rain, snow, sleet, and hail. Precipitation is

consumed in the third sphere or component which is the biosphere. The

biosphere contains all the plant and animal life on the earth’s surface.

These plants and animals consume water for the use of continuing their

own life cycles. Plants have the ability to recycle water they consume

through transpiration. Animals on the other hand do not have the ability to

recycle their consumed water. Plant life is vital to the water cycle. Plant

life helps prevent surface runoff and plays an important role in recycling

water. A known fact about transpiration is that one acre of corn can

transpire 4,000 gallons of water per day under ideal environmental

conditions.

Precipitation also affects the fourth sphere or component of the water

cycle, which is the lithosphere. The lithosphere is the land which

precipitation falls upon. Moisture which is not consumed by the biosphere

finds its way into surface waters or seeps into the earth’s surface.

Moisture becomes a source for groundwater. Both surface and

groundwater becomes sources for human, industry, and agricultural

consumption. Industry and human consumption of water usually returns to

the water cycle as waste water containing contaminants. Water consumed

by humans and industry must go through expensive treatment processes

before returning to the water cycle. Water consumed for agricultural

purposes is returned to the water cycle, but without the treatment process.

This water may contain contaminants from soils, fertilizers, pesticides and

other agricultural practices Water consumed by agriculture must rely on

proper human management practices and the natural filtration process of

the water cycle to remove contaminants.
4.
What factors are associated with disturbing the natural balance of water quality?

Many human activities may disturb the natural balance of water quality.

Eutrophication is a by-product of human activities which disturbs the

natural balance of water quality. Eutrophication is created by the build up

of plant nutrients in a body of water and normally results in the excessive

growth of plants, especially algae. The main element which causes

eutrophication is an excessive amount of phosphorus found in freshwater

sources. When an excessive amount of phosphorus invades a freshwater

source, algae growth is stimulated. An eutrophicated body of water has a

murky and cloudy appearance. Algae can block out essential sunlight,

which may limit fish life in a body of water. It is important to note that the
biological activity does not cease in an eutrophicated body of water, but

different biological activities begin to appear while others disappear.

A major source of eutrophication is phosphorus pollution created by

detergents in human activities. Today the major sources of phosphorus in

lakes and streams are sediment from fields or construction sites and from

domestic sewage discharges. In the 1970s, detergents were responsible for

70% of the phosphorus pollution in freshwater sources. Phosphorus is an

active ingredient in many useful household products. Phosphorus is used to

soften hard water, control pathogenic bacteria, emulsify oils and greases, and

is considered nontoxic, noncorrosive, and nonflammable.

Commercial fertilizers and animal waste contain portions of phosphorus, but

have little direct impact on contaminating freshwater sources. Another cause

for eutrophication is thermal pollution. Industry uses water as a cooling agent

in many processes. Water used in this way is returned to the water cycle at a

much higher temperature. This increase in temperature stimulates algae

growth.

Acid rain is another factor which disturbs the natural balance of water quality.

Air pollutants adhere to moisture in the atmosphere and fall to the earth’s

surface as acid rain. Nitrogen oxides, sulfur oxides, and carbon dioxide are

major air pollutants responsible for creating acid rain. Carbon dioxide is

produced by human respiration and emissions released by automobiles.

Sulfur oxides and nitrogen oxides are produced by coal-generating power

plants and other industrial emissions. The effects of acid rain are difficult to

determine by scientists. It is presumed that acid rain is linked to acidified 

surface waters and destruction of plant life. The majority of acidified surface

waters are found in the northeastern and eastern, upper Midwest regions of

the United States. These regions receive abundant amounts of precipitation

and are highly industrialized.

How does acid rain affect the natural balance of water quality? Any time the

property of water is changed in some way, it leads to the disturbance of the

natural balance of water quality. When the acidity of precipitation is changed,

the properties of water are changed. In some parts of the United States, the

average pH of rainfall is between 4.0 and 4.5. In the past 25 years, the

acidity of rainfall has increased 50 fold. It is apparent there is an increase in

acidity of precipitation, but acidified surface waters could be caused by

several pollutants. The concern for acid rain has led to greater governmental

regulations on industrial and automotive emissions.



5.
Activities

A.
Purpose:
To demonstrate that freshwater is a scarce commodity.

Materials:
Five (5) one gallon jugs
     Helpful Hints: 8 ounces = 1 cup

 2 glass quart jars
16 ounces = 1 pint

 1 measuring cup
128 ounces = 1 gallon

Procedures:

1. Fill the 5 one gallon jugs (640 ounces) with tap water and place them in

front of the room Question: Ask students to calculate:

Since 97% of the world’s water is salt water and 3% of the world’s water is fresh water; how much of the 5 gallons represents the amount of freshwater in the world? (640 ounces x 0.03 = 19.2 or 20 ounces)

2. Measure out 2 1/2 cups (20 ounces) of water out of one of the gallon jugs and place in quart jar 1. (This represents the total freshwater available in the world.)

Question: Ask students to calculate:

Since 77% of the world’s fresh water is found in polar icecaps and 23% is found in surface waters and groundwater; how much of the 20 ounces represents the amount of available freshwater for human use? (20 ounces x 0.23 = 4.6 or 2/3 of a cup)

B.
Ask the students for their opinion on the activity and the facts presented.  Discuss the implications of pollution based on these facts.
Summary
The natural filtration process of the hydrologic cycle does have its limits.  It is important to note that what goes into water must be filtrated out, before it can be used again.  The hydrologic cycle cannot be fully depended on to extract out all harmful contaminants necessary for fresh, clean water.

Today water quality has been defined and classified, based on the intended use of this natural resource.  As a society, conscientious decisions need to be made to balance competing use demands for this natural resource in order to ensure the future of water quality.
Evaluation
Written test and lab activities as per the reference book.
Individual Learning Activity

Lesson:
Identifying the Importance of Water 
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. 
Identify the factors which affect water quality.

2. 
Identify the different classifications of water quality.

3. 
Describe how water is processed in the hydrologic cycle.

4.
Identify possible factors that distort the natural balance of water quality.
Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Identifying the Importance of Water
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. 
Identify the factors which affect water quality.

2. 
Identify the different classifications of water quality.

3. 
Describe how water is processed in the hydrologic cycle.

4.
Identify possible factors that distort the natural balance of water quality.

Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Identifying the Importance of Water
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. 
Identify the factors which affect water quality.

2. 
Identify the different classifications of water quality.

3. 
Describe how water is processed in the hydrologic cycle.

4.
Identify possible factors that distort the natural balance of water quality.

Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question: How is water quality altered?

Course: 03.411 Natural Resources Conservation
Unit 5, Lesson 1
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