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Course:
AG-NR-03.411

Natural Resources Management

Unit 5:
Water Resources and Aquatic Ecosystems Management   
Lesson 4:
Management Practices that Enhance the Quality of Our Water

Georgia Performance Standards:
AG-NR-5

ACADEMIC STANDARDS
ELA9LSV1, ELA9LSV2, SCSh2, SCSh9, SEV3, SEV4,

SEV5, SEV2, SSWG1
Objectives: 

1. 
Analyze the impact that wetlands have on water quality.

2. 
Describe the association between water quality and watersheds.

3. 
Identify soil conservation practices which improve and maintain water quality.

4.
Describe the impact of water conservation on water quality.

Teaching Time: 3 hours
Grades: 9-12

Essential Question: How can water quality be enhanced?
Unit Understandings, Themes, and Concepts:

Students will gain an understanding of how wetlands, watersheds, and water and soil conservation can improve and maintain water quality.
Primary Learning Goals:

Students will be able to explain the effects of watersheds, wetlands, and conservation on water quality.

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:

Applied Environmental Science.  The National Council for Agricultural Education.  Alexandria, VA.  1996.
Materials and Equipment:

See above reference for materials.

PowerPoints:
Water quality and Concerns.ppt
Water_Quality.ppt
Web Resources:

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

What are wetlands and what is the current status of our existing wetlands? Studies have estimated that in the 1600s, over 200 million acres of wetlands existed in the lower 48 states. Today, less than half of our original wetlands remain. The trend estimates show that wetlands have been lost at an alarmingly rapid rate. The effects of the loss of wetlands may increase flood damage and may be instrumental in the decline in waterfowl populations.

What is the current status of nonpoint source pollution caused by soil erosion? It is estimated that 3.5 billion tons of soil is eroded away into surface waters every year in the United States. Farm Bill programs are estimated to save 750 million tons of soil from erosion and reduce surface water sedimentation by more than 200 million tons every year.

1.
How can wetlands improve water quality?

2.
How do watersheds influence water quality?

3.
What soil conservation practices improve or maintain water

          quality?

4.
What role does water conservation play in water quality?


Discussion 

1.
How can wetlands improve water quality?
Handout 1: Wetland Definitions



Wetlands are defined differently by governmental agencies, but they 
use 
similar multiple criteria. Research has grouped wetlands into 55 different classifications. Wetlands are classified by the type of vegetation which accumulates in a particular wetland by hydrology and by 
soil type. Each classification of a wetland serves a particular function or  
functions.  Wetlands can serve many functions in several ecosystems. 
Scientists refer to the value of a wetland as well as to their function. 
These values include: groundwater charge and discharge; flood storage; shoreline anchoring; control of erosive forces; sediment trapping; nutrient retention and removal; food chain support; enhancement of 
wildlife habitat; and active or passive recreation. All wetlands do not 
perform the same functions,

but wetlands that perform similar functions may differ in the forms of outputs created by the wetland. Each function of a wetland will be

identified and its value to water quality will be explained.

Wetlands play an important part in the recharge and discharge of

groundwater. Water that percolates from surface sources to

groundwater sources is referred to as water recharge. When water

comes out of the ground in the form of springs or geysers it is referred to as water discharge. Water recharge and discharge are items in the natural filtration process, which our environment possesses to ensure water quality. By eliminating wetlands, we affect the natural process of recharging and discharging of groundwater sources. Wetlands accumulate excess precipitation runoff and allow water to naturally percolate into groundwater sources, instead of running off into surface waters. Wetlands catch sediments before they reach surface waters. For these reasons, wetlands are a vital part of water quality.

How do wetlands aid in flood control? Floods occur through excessive

amounts of precipitation falling to the earth’s surface. The excessive

amounts of water run off into the existing surface waters, which increases the water flow in rivers and streams. A primary purpose of wetlands is to store the excessive amounts of precipitation before it reaches the surface waters. This limits the amount of runoff and reduces the cresting of existing rivers and streams.

The anchoring of shoreline is an issue in some coastal regions around

the world. Coastal wetlands catch precipitation runoff from surfaces

surrounding or near coastal shorelines. These wetlands prevent coastal currents from eroding shorelines. The major cause for loss of coastal wetlands is land development along coastal shorelines.

Wetlands found inland from coastal boundaries are also used to control soil erosion and to trap sediment. Wetlands aid in controlling nonpoint source pollution by retaining sediment from soil erosion. By curtailing erosion and trapping sediments, wetlands can help reduce nonpoint source pollution.

By controlling soil erosion and trapping sediment, wetlands also provide a vital function by retaining and removing nutrients from eroded soils and precipitation runoff. When erosion occurs, nutrients in soils are carried off to surrounding surface waters which may cause nonpoint source pollution.  Wetlands retain nutrient enriched soils and runoff by preventing them from entering surface waters. Wetlands also provide another service by removing nutrients from water and sediments through vegetation growth. Vegetation in wetlands help remove nutrients from sediments. Nutrient removal is a vital part in ensuring quality groundwater and surface water sources.

Wetlands can provide necessary food to support aquatic life. Wetlands produce large volumes of plant material. This plant material breaks down into organic material called detritus. Detritus is a food source for smaller fish and the smaller fish become a food source for larger fish. Wetlands also provide a

food source for waterfowl and other wildlife habitat. Wetlands play a vital part in the food chain.
2.
How do watersheds influence water quality?
A.
The concept of a watershed can be associated with the bowl effect, where the edges drain toward the center of the bowl.

B.
Examples on how water quality can be affected through watersheds.

C.
Student Activity 1: Understanding the Functions of Watersheds

To fully understand the relationship between watersheds and water quality, watersheds must first be defined. A watershed is the surrounding topography or land which drains into a basin or valley. Generally, the basin or valley possesses a pond, lake, river, stream, or a wetland.

This definition should assist in understanding the relationship between watersheds and water quality. The water quality of these surface waters depends heavily on the quality of runoff provided by the watershed. If a mining operation is established in the higher elevations of a watershed, it is possible that the lower elevated surface waters can be contaminated if certain precautions are not taken. Watersheds are also important in designing flood control measures, water reservoirs, landfills, and rural well sites. Thus watersheds influence the quality of our water.

In the past, landfill sites were placed in the basins, small valleys, gullies, or natural depressions of small watersheds. The idea was that solid waste could not be eroded away in these sites and were convenient. Solid waste would remain isolated to one specific area. The issue of groundwater contamination was not a concern. However, this early landfill design allowed for precipitation runoff to accumulate in the landfill. the wastes in the landfill can be dissolved into leachate by the accumulated water.

Early landfills allowed leachate to percolate and recharge groundwater sources. Groundwater resources surrounding some early landfills have become contaminated. Modern landfills are now lined on the bottom to prevent leachate from percolating into groundwater sources. The concept of watersheds are now designed into the construction of present landfills.

Agricultural producers must be aware of the effects of watersheds. Some products used in agricultural practices can be harmful to freshwater sources. Agricultural fertilizers and pesticides can become a leading cause for nonpoint source pollution. These products find their way into freshwater sources through mishandling. Fertilizers and pesticides applied in excess on heavily sloped ground increases the risk of nonpoint source pollution.

Improved agricultural practices have reduced the amount of nonpoint

source pollution. No-till, lower pesticide application rates, grass

waterways, and buffer zones around fields are just a few of the improved agricultural practices being used to reduce nonpoint source pollution. All of these practices address the naturally occurring runoff associated with watersheds.

Agricultural producers must also be aware of the concerns of animal

manure management. Large beef feedlots, dairy operations and large

poultry confinement operations produce extensive amounts of animal

manure. If animal manure is not properly managed, surface runoff may

carry excess animal waste to surrounding surface waters. Extensive

amounts of rainfall may wash animal manure into surrounding lakes,

ponds, and streams. Many large-scale livestock operations have

implemented animal manure treatment systems to prevent this situation from occurring.
Mining and logging operations can also affect water quality within watersheds.  Mining and logging operations often take place in higher elevated areas, where surface slopes are steep. Steeper slopes increase the velocity of runoff, which increases the amount of sediment the water can transport. The mining and logging industries have taken steps to prevent nonpoint source pollution caused by rainfall transported sediments in the watersheds.  Sediment basins are an example of a preventive measure taken by these industries.

Activities within a watershed can affect water quality by the degree of hazard associated with the activity. The watershed’s role is to accumulate excess water runoff and recharge groundwater sources. Watersheds can become a carrier for many types of water pollutants, if they come in direct contact with watershed runoff. Preventive measures are vital in maintaining the productivity of our watersheds and ensuring the quality of our water.
3.
What soil conservation practices improve or maintain water quality?
A.
Examples of agricultural practices in soil conservation and their functions in reducing non-point source pollution.

B.
Instructor may choose to draw a grass waterway on the board to illustrate the location and the concept of grass waterways.

C.
Instructor may choose to draw a terrace on the chalkboard to illustrate the location and the concept of terracing.

D.
Instructor may choose to locate a piece of drainage tile as a visual aid.

E.
Transparency Master 1: Soil Losses From One Soil Type on Different Slopes based on a Five-Year Average
Soil conservation can be used to assist in maintaining water quality by

reducing nonpoint source pollution. There are many agricultural practices that aid in soil conservation and help reduce nonpoint source pollution.

Land with highly eroded areas increases the risk of contaminating neighboring surface waters through nonpoint source pollution. If soil conservation practices are implemented, the risk of nonpoint source pollution is greatly reduced.

Tillage practices can reduce nonpoint source pollution on agricultural

producing soils. There are basically three types of tillage practices used in agriculture today. These tillage practices are maximum, minimum, and no-till. Maximum tillage prepares the optimum seedbed by removing all groundcover, which means several trips across the field and an increased risk for soil erosion. Maximum tillage should only be used on Class I land, because Class I land possesses slopes of less than 2%. Using maximum tillage practices on land with slopes greater than 2% increases the risk of runoff and nonpoint source pollution.

Minimum tillage and no-till practices reduce runoff by leaving adequate groundcover to minimize soil erosion and nonpoint source pollution. Ground cover reduces precipitation runoff by slowing down the velocity of the runoff.  It also absorbs the impact of the precipitation when it falls to the earth’s surface. By absorbing the impact and slowing down the velocity of runoff, ground cover allows precipitation to percolate into the soil to recharge

groundwater sources and increases the availability of water during the dry summer months. Minimum tillage and no-till can be used effectively on Class I, II, and III type lands while minimizing soil loss and nonpoint source pollution. Minimum tillage practices may require fall tillage, leaving adequate groundcover and minimum spring tillage. No-till practices require at least one tillage trip across the field.

Agricultural producers must be aware of how their land can be developed to reduce soil erosion and nonpoint source pollution. Agricultural  producing acres can be transformed to reduce the nonpoint sources of pollution by implementing practices in soil conservation. Grass waterways, terracing, tiling, and buffer zones are agricultural practices involving soil conservation.

Grass waterways are a form of soil conservation designed to reduce soil erosion and slow down potential precipitation runoff. Grass waterways are designed and placed in areas of the field where water erosion frequently occurs. Erosion that appears as channels cut through the soil is called gully erosion. Each time it rains, the runoff velocity increases and these channels or gullies become larger and deeper. The soil eroded in this manner carries possible pollutants to freshwater sources (nonpoint source pollution). Grass waterways should be designed and built in areas of the field where gully erosion could occur. Grass waterways allow water to naturally percolate into the soil and captures possible pollutants carried by surface runoff, which results in a reduction in nonpoint source pollution. Grass waterways are also used in field terracing.

Terraces are designed and built around the natural contour of the field. Terraces are designed for fields that have greater than 5% slopes. The concept of terracing is to provide an obstacle to runoff water to reduce soil erosion and decrease the velocity of precipitation runoff. Terraces provide a man-made basin following the natural contours of the field. This raised mound, which provides the basin, will follow the contour of the field from one end of the field to the other end or until the slope is reduced to an acceptable degree. Drainage tiles are placed to carry away the excess water so water will not run over the top of the terrace. Terraces are placed every 100 to 200 feet depending on the degree of the slope.  The concept of terracing is to reduce the velocity of runoff preventing the erosion of precious soil and eliminating any nonpoint sources of pollution.  By reducing the velocity of runoff and soil erosion through terracing, nonpoint sources of pollution are also reduced which results in our optimum goal of ensuring the quality of our water.
Agricultural tiling systems are designed to carry excess water from

one area of the field to another. Tile is a flexible plastic tubing buried

beneath the ground that is designed to carry excess water away from

lower lying areas or from terraces. Most tiling systems are implemented into terracing systems. The excess water accumulated in terraces is drained away by tiling systems and emptied into grass waterways or other outlying areas.

Buffer zones can also provide insurance for water quality by reducing

nonpoint sources of pollution. Every agricultural producing field should

possess a buffer zone surrounding the field. A buffer zone is a 15 foot strip of perennial vegetation separating the field from surface water.  Research indicates a 75% decrease in field runoff with buffer zones in place. The buffer zone stabilizes the soil on the extreme outer limits of the field preventing soil and possible pollutants from escaping. Buffer zones reduce the velocity of surface runoff before it reaches the outer extremities of the field. This form of soil conservation helps in eliminating soil erosion and nonpoint sources of pollution, which results in cleaner water.

Our optimum goal in this lesson is to ensure the quality of our water

through soil conservation practices by reducing nonpoint sources of

pollution. The soil conservation practices mentioned in this lesson are

designed to serve that purpose. Soil erosion and precipitation runoff

are the two largest sources of nonpoint source pollution.

In addition, the length of slope will determine the velocity of surface

runoff. These concepts are vital in understanding the role of soil

conservation in water quality.
4.
What role does water conservation play in water quality?

Water is considered an inexhaustible resource, because as long as rain

falls and surface runoff occurs there will be water sources. The concern for water pollution has created an issue concerning the number of clean water sources in the future. Society may take water for granted when water is considered an inexhaustible resource. Ben Franklin once said, “When the well’s dry, we know the worth of water.” Every time someone goes to the water faucet he/she receives a glass of clean water.  As the world population continues to increase, our attitudes toward water quality may need to be adjusted to fit this growing need. The need to conserve water to ensure the quality of our water is vital.
Conservation is defined as “the management and use of natural

resources with aesthetic, ecological, economical and ethical principles,

which ensure quality of life.” This definition contains four vital

components, which are necessary in the role of conservation. This

definition applies to all forms of conservation; soil, water, wildlife or

energy conservation.

The first component in water conservation is action. Research is not

necessarily a form of action, but disseminating the information is action. If research is conducted on aspects of water quality and the information is not distributed, the research will go unnoticed. The key word in taking action in water conservation is education. The primary purpose of developing this curriculum is to educate others about practices in conserving water quality.

The second component is the preservation versus use of a natural

resource. Should one preserve a resource or should one use a

resource? This is a difficult question to answer, but in the case of water, one must use water to maintain human life. There are forms of practice in preserving water quality without restricting the use of water. 

The third component of conservation is maintaining and advancing the

quality of life around the world. Some human activities are detrimental to the quality of life in the form of water pollution. How does one inform or reform individuals who destroy or damage the quality of water? These individuals may or may not be conscientiously aware that they are damaging the quality of life for others by damaging water resources. 

The fourth component of water conservation is using common sense

principles to protect water quality. As a world society, the foresight

must exist in understanding future complications in regard to water quality.  There should not be an improvement of the quality of life without regard for the consequences of the advancement. The world must not be come a waste, but a world of conservation or wise use.

Wetland Definitions  HO-1
“Those areas that are inundated or saturated by surface or ground water at frequency or duration sufficient to support, and that under normal circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar areas.” (U.S. Environmental Protection Agency - EPA and Army Corps of Engineers)

“Wetlands are defined as areas that have a predominance of hydric (hydrogen enriched) soils and that are inundated or saturated by surface or ground water at a frequency and duration sufficient to support and under normal conditions do support, a prevalence of hydrophitic vegetation typically adapted for life in saturated soil conditions.” (Natural Resources Conservation Service - NRCS)

“Wetlands are lands transitional between terrestrial (earthy) and aquatic systems where the water table is usually at or near the surface or the land is covered in shallow water. For purposes of this classification, wetlands must have one or more of the following attributes: 1) at least periodically, the land supports predominantly hydrophytes, 2) the substrate is predominantly undrained by hydric soil, and 3) the substrate is nonsoil and is saturated with water or covered by shallow water at least some time during the growing season of each year.” (U.S. Fish and Wildlife Service)

Source: Wetland policy issues (1994, February). Report No. CC1994-1. Council for Agricultural
Science and Technology (CAST) 4420 West Lincoln Way, Ames IA 500 14-3447.

Understanding the Functions of Watersheds          SA-1

Purpose:
This activity will provide a practical exercise in understanding how watersheds can be used in designing water reservoirs for domestic and agricultural purposes by using the accompanying activity sheet.
Situation #1:
Watertown has been growing at a rapid pace over the past several years. The main drinking water source for the town is the existing well south of town. The water needs of the town exceed the capacity of the existing well. The Watertown city council is in the process of developing an alternative site to build a water reservoir or well to satisfy the growing need for more water. The Always Full River and Crooked Creek do not have the capacity to be used as a water source, so the NW, NE, and SE watersheds must be used to determine a site, because farmer Jones will not sell his land to the city.
Procedure:
Have students divide into groups. Each group will represent the city council. Their assignment is to pick a site to build a new water reservoir or well on the activity sheet. The activity sheet provides elevations in watersheds surrounding the town. Have them write down their reasons for picking a site and if they will build a water reservoir or dig a new well. They can write on the activity sheet to place the new site. Use accompanying teacher key to evaluate their decisions. Additional question to ask the group is, “How would the city collect extra funds for this building project?” Have groups report back to the entire class of their findings and reach a consensus with the class on the best location for the new reservoir or well.
Situation #2:
Farmer Jones wants to build a pond to support his cow-calf herd. His farm is located in the SW corner on the activity sheet map. His land borders up to the Always Full River and the Crooked Creek. He cannot use Crooked Creek as a water source because the creek tends to dry up during the warmer months. He cannot use the Always Full River because of the bluffs surrounding the river. Where should he build his pond?

Procedure:

Have students divide into groups to discuss a site for Farmer Jones’ pond. Have the student write down their reasons for picking their site. Compare the sites from each group. Use the teacher key to evaluate locations. Have groups report to the entire class of their findings and reach a consensus with the class on the best location for the pond.
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Soil Loss Based on One Soil Type on Different Slopes Based on a  Five Year Average


Summary
The environment is an asset in the quest for the continual protection of clean drinking water.  By using wetlands, watersheds, water conservation, and soil conservation practices, water quality can be ensured for many generations to come.  Knowing how soil conservation, water conservation, wetlands, and watersheds work, students can make better educated decisions concerning water quality.  The basis of this lesson was to educate students on how the environment plays a role in water quality.  Students should remember to take action and play an active role in homes and communities in preserving the quality of water.

Evaluation
Written test and lab activities as per the reference book.

Individual Learning Activity

Lesson:
Management Practices that Enhance the Quality of Our 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. 
Analyze the impact that wetlands have on water quality.

2. 
Describe the association between water quality and watersheds.

3. 
Identify soil conservation practices which improve and maintain water quality.

4.
Describe the impact of water conservation on 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: 
Management Practices that Enhance the Quality of Our Water
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.
1. 
Analyze the impact that wetlands have on water quality.

2. 
Describe the association between water quality and watersheds.

3. 
Identify soil conservation practices which improve and maintain water quality.

4.
Describe the impact of water conservation on 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:
Management Practices that Enhance the Quality of Our 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. 
Analyze the impact that wetlands have on water quality.

2. 
Describe the association between water quality and watersheds.

3. 
Identify soil conservation practices which improve and maintain water quality.

4.
Describe the impact of water conservation on 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 can water quality be enhanced?

Course: 03.411 Natural Resources Conservation
Unit 5, Lesson 4
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