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Course:
AG-NR-03.411

Natural Resources Management

Unit 5:
Water Quality and Aquatic Ecosystems Management
Lesson 2:
Understanding Water Quality 

Georgia Performance Standards:
AG-NR-5

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

SEV5, SEV2, SSWG1
Objectives: 

1. 
Identify possible contaminants that influence the quality of water.

2. 
Assess the cumulative effect of pollution on water quality.

3. 
Describe the steps in municipal wastewater treatment and handling.

4. 
Describe different animal waste treatment and handling systems.

Teaching Time: 2 hours
Grades: 9-12

Essential Question: How is water made usable?
Unit Understandings, Themes, and Concepts:

Students will gain an understanding of how contaminants affect water quality over time, as well has how these pollutants are processed and removed from water using different methods.
Primary Learning Goals:

Students will be able to explain the effects of contaminants on water quality, as well as how these pollutants can be removed.
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

Key points learned in the previous lesson should be drawn from the students and discussed. The teacher-led discussion should lead into the interest approach for this lesson.

•
What factors control the quality of water? The quality of water is controlled by the intended use of the water and the amount of contaminants present.

•
What percentage of surface waters are affected by nonpoint and point source pollution? An EPA report in 1986 stated that 76% of the impaired acres of lake waters and 65% of the impaired acres of stream waters were affected by nonpoint source pollution. The report also indicated that 24% of the impaired acres of lake waters and 35% of the impaired acres of stream waters were affected by point source pollution.

•
What does this mean? Nonpoint source pollution can be created by surface runoff from cropland, city streets, stream banks, and from soil erosion. Point source pollution comes from a direct, identified source, such as storm drains and sewer systems.

1.
What are the possible sources of contamination that influence water 
quality?

2.
What long-term effect does pollution have on water quality?

3.
How is municipal wastewater handled and treated?

4.
What are the different types of animal waste treatment and handling 
systems?


Discussion 

1.
What are the possible sources of contamination that influence water quality?

Protecting groundwater quality hinges on being able to prevent and

identify potential sources of pollution. The following items are possible

contaminants of freshwater sources:

Transportation corridors can be a possible source of freshwater

contamination. Highways, streets, railways, waterways, airways, and

pipelines are used to transport millions of gallons of materials each day

that could pollute water if released. Regulations on transporting these

materials reduce the risk of contamination of freshwater sources caused

by accidents or spills.

Poorly designed, constructed, and maintained sanitary landfills may

create possible polluting situations for freshwater. Earlier sanitary landfills

were not designed with the same regulations placed on landfills today.

Locations were chosen for convenience, rather than considering the future

impact on water quality. Today all sanitary landfills are subject to

governmental regulation, with the future impact integrated into the

regulations. Problems with landfills occur with precipitation percolating

through the landfill and reacting with solid and liquid wastes producing a

toxic liquid called leachate. If leachate migrates from the sanitary landfill

site it can become a possible pollutant for freshwater. Today's landfills

are designed to prevent leachate from migrating into freshwater sources.

Industries often require large quantities of water in processing or

manufacturing products. If withdrawn water is later discharged back into

the environment, it may be carrying hazardous materials which can lead

to contamination of freshwater sources. Industries also produce

hazardous materials created as a by-product of processing. Hazardous

materials must be disposed of properly. A hazardous waste is classified

as any substance (liquid, solid, or gas) that is toxic, reactive, ignitable, or

corrosive.

Some industries dispose of their hazardous materials by injecting their

wastes into deep wells in the ground. In 1988, 1.2 billion pounds of

chemical wastes were injected underground in the United States alone.

The state of Louisiana was the leader by injecting 423.3 million pounds of
chemical wastes into the ground. The state of Texas ranked second by

injecting 390.8 million pounds of chemical wastes into the ground. One

regulation associated with underground injection is that the injection site or

underground aquifer must be proven not to have any migration
movement. Thus, the injection site or underground aquifer should have no

adverse effects on groundwater or other polluting aftereffects.

Many household products contain materials that can contaminate water if

not disposed of properly. Examples of these household products include

cleaning supplies, paints, paint thinners, auto products, pesticides, medicines,

swimming-pool chemicals, and photographic chemicals. Proper disposal

practices do not include flushing the product down the toilet or pouring it

down the drain. It is suggested to use the entire contents of the product or

dispose of unused products during community hazardous waste retrieval

events.

Poorly designed, constructed, and maintained sewage systems are also a

possible source of pollutant for freshwater sources. These systems include

private septic systems and public sewage systems. Proper maintenance of

these systems is essential to ensure high quality water.

The mining industry is also a possible source of pollutants for freshwater.

Tailing pipes, containment ponds, and water pumped from flooded mines can

contain pollutants which, if released, could degrade freshwater sources.

Mining is a heavily regulated industry to prevent these hazardous situations

from occurring.

Another possible source of pollutants to freshwater is underground storage

tanks. Underground tanks storing materials, such as gasoline, have the

potential of becoming a pollutant source for freshwater. Underground storage

tanks are difficult to detect if they leak. In the past, underground storage

tanks were not regulated, consequently a leaky tank may have gone years

without being detected. Age, corrosion, improper design, poor construction,

and neglected maintenance are responsible for this threat.

Today, all underground storage tanks must be registered and meet minimum

safety standards set by the government for installation and use. The EPA has

additional information about underground fuel storage tanks. For example, in

1988, the EPA reported an estimated 25% of all underground fuel tanks were

leaking or would leak. This figure is disturbing because one gallon of gasoline

can contaminate 2-10 million gallons of groundwater! Petroleum contains

benzene, xylene, and toluene, which are considered hazardous contaminants

of freshwater. Benzene is actually considered a cancer-causing agent in

humans, therefore by EPA standards, a zero tolerance is issued for benzene in

drinking water standards.

Old or abandoned wells could also create adverse conditions for

groundwater sources. In the past, wells were dug to the discretion of the 
 
  landowner or driller, because there were no standards specifying how

wells should be designed and installed. Older wells can provide an open

and direct pathway for contaminants to reach the water table because they

were generally not sealed properly. When older wells were constructed,

the wells were sealed with soil. After years of settling, the soil separates

from the well tubing leaving a direct path for pollutants. Today most states

require individuals to register their wells and construct them according to

safe minimum standards. Abandoned wells and cisterns should be filled in

and sealed to protect groundwater quality.
Several agricultural production practices may become a source of

contaminants that degrade the quality of water. For example, many

agricultural practices require the use of pesticides. Proper application of

pesticides does not pose a threat to freshwater sources, but the

mismanagement of these pesticides can produce potentially harmful

situations. In the past, the philosophy was, “if I double the dose I will get

better results”. There was little concern for the aftereffects. Applicators’

licenses are issued now to regulate mismanagement of pesticides. Most

pesticides today are designed to be soil bound to prevent chemical runoff

and reduce nonpoint source pollution.

Fertilizers can be a source of contaminants to freshwater sources if not

properly used. Nutrient planning and soil conservation practices help

reduce nonpoint source pollution from fertilizer use.

Agricultural practices also have sewage implications. Animal waste is a

major concern for many livestock producers. Animal waste contains

nitrates, which can runoff or leach into freshwater sources. New and

improved animal waste management practices are being adopted and

implemented to help prevent contamination of freshwater.
2.
What long-term effect does pollution have on water quality?
Past human activities relating to water quality are now influencing today’s

generation. This is referred to as the cumulative effect on water
quality. A hundred years ago, humans seldom thought of the

consequences of their activities on today’s society. Here are examples of

how our past activities have affected our lifestyle today and may impact

future lifestyles.

The Illinois River, which is the largest river in Illinois, stretches 300 miles

from Chicago to St. Louis. In the 1 800s, the Illinois River was the most

important commercial fishing stream in the United States. In 1901, the
city of Chicago started dumping the entire city’s sewage into the Illinois River.

The river became so polluted it destroyed the fish life in the river for 150

miles. The city of Chicago tried to remedy the situation by diverting water

from Lake Michigan into the Illinois River. Adding more water to the river

was thought to dilute the sewage and solve the problem.

This solution did not work. Finally after 30 plus years of improper disposal of

sewage, the city of Chicago installed a more efficient sewage treatment facility

in the 1930s. The pollutants in the river settled into the river’s mud, which

destroyed the fish life in the northern half of the river. This destruction of

aquatic life left the northern basin of the river sterile for generations. Fish 
life has recently begun to recover in the southern part of the river basin.    
History has shown that thirty years of use may have a cumulative effect on 
society for

60 years or more.

The long-term effects of atrazine, a widely used pesticide in agricultural

practices, has been widely studied over recent years. Ciba-Geigy

Corporation has been monitoring the amounts of atrazine found in the

Missouri, Ohio, and Mississippi rivers. The study began in 1971, and by the

late 1 970s, the amounts of atrazine in the rivers had reached its peak.

Atrazine is a soil-bound pesticide. The amounts of atrazine pollution depends

largely on soil type, soil conservation practices, and the amount of

precipitation in the regions surrounding these rivers. Over recent years, the

study has shown a steady decline in the amounts of atrazine found in these

rivers. Improved agricultural production practices, such as terracing,

minimum tillage, reduction of production acres, and constructing grass

waterways have attributed to the reduction of atrazine found in major surface

waters.

In 1991, an outbreak of cholera affected countries in South and Central

America. The outbreak was a result of human fecal matter filtrating into

human drinking water sources. The water sources in the outbreak were

shallow dug wells and convenient surface waters. The results of this improper

disposal of human waste changed the way these countries obtained their

drinking water. These countries had to develop new sewage-handling

systems and devise improved ways to obtain clean, fresh drinking water.

Acid rain is an example of the cumulative effect of air pollutants on the

hydrosphere and the biosphere. Acid rain is the result of air pollutants

accumulating in the atmosphere. Air pollutants adhere to precipitation and fall

to the earth as acid rain, which results in the destruction or damage of plant

life. Research has also found that acid rain can be linked to acidified surface

waters.

3.
How is municipal wastewater handled and treated?
Student Activity: Visit a local municipal waste water treatment plant and/or have a resource person from a local plant visit the class to determine how wastewater is treated in the local community.

The rural population uses a different form of wastewater treatment than

the municipal wastewater treatment plants in urban areas. Most rural

homesteads use septic tanks or lagoon systems for their wastewater

disposal. A septic system collects raw sewage and wastewater in an

underground storage tank. The tank contains bacteria which aid in

decomposing accumulated waste. Excess waste and water are carried

out through underground pipes and allowed to soak into area soils.

A lagoon system is designed to use plant life and naturally occurring

bacteria to decompose waste. Waste usually settles to the bottom and

the excess water drains out through an overflow pipe.

Municipal waste is handled and treated differently than rural waste and is

more strictly regulated because of the large amounts of waste

accumulated. Processing municipal waste is divided into three phases.

The first phase is called primary treatment. Wastewater is collected

through the city’s sewer system and drains into the city’s wastewater

treatment plant. The primary treatment consists of physically separating

the wastewater from large objects, such as trash bags, car tires, rags, and

floating solids.

The remaining wastewater runs through a grit chamber, where sand and

heavy seeds are removed. A comminator is then used to grind remaining

solids into finer particles to speed up the decomposing process. Once

ground, the wastewater empties into a sedimentation tank. The solids

which settle to the bottom of the sedimentation tank are removed to a

sludge digester for treatment. The sludge digester produces two by 

products which are residual solids and methane. These by-products must

be disposed of properly. The residual solids can be sterilized and reused

as potting soil or spread on fields for a source of plant nutrients for row

crops. The water from the primary sedimentation tank still contains

dissolved contaminants and usually undergoes secondary treatment.

A debate over the appropriate methods of disposal of sludge and residual

solids is ongoing due to the fact that sludge can contain high levels of

heavy metals. The methane may be trapped and can be used to heat the

wastewater facility or used for other functions.

The next phase of municipal wastewater treatment is called the

secondary treatment system. The secondary treatment system is an

extension of the primary treatment system and usually consists of a
biological system to remove dissolved organic matter from the wastewater. In a typical system, the water from the primary system is piped into an aeration tank in the secondary treatment system. In the aeration tank, air is pumped into the waste to increase the oxygen content of the water to be used by bacteria and to keep the bacterial solids (activate sludge) suspended in the water. The water is then pumped into a second sedimentation tank to remove and recirculate the activated sludge. the clarified water is discharged or further treated. A portion of the activated sludge that settles to the bottom of the sedimentation tank is pumped into a sludge digester for treatment. After the secondary treatment system, 90% or more of the organic wastes in the wastewater have been removed, but the inorganic compounds such as nitrates and phosphates still remain. Primary and secondary treatment facilities are generally required of all municipalities.
The removal of these inorganic materials leads us to the third phase wastewater treatment. The tertiary system is the chemical processing of wastewater. This system is used only if the water is going to be reused for human consumption or if excess minerals, such as nitrates, must be removed to protect receiving water quality. Additives such as lime, may be mixed with the water to remove nutrient enriched compounds, like nitrates and phosphates. This phase of the system is more costly than the previous two phases, but very important if the water is going to be reused for human consumption.
.          The main goal of wastewater treatment is to return water to a non‑        polluting state, but there are consequences associated with wastewater treatment. It is estimated that one million people can produce up to 35,000 tons of sludge per year. It is debatable if it is safe to apply sludge to farmland-producing crops for human consumption. Some critics argue it is unsafe and others disagree. It is now required that sludge be tested and analyzed before being applied to any soil. This safeguard forces wastewater treatment plants to keep application and content records for every load of sludge produced.

4.
What are the different types of animal waste treatment and handling systems?


Student Activity: Visit a local livestock producer and tour the animal waste handling system or invite local livestock producers to class and have them explain how they handle animal waste.



Thirty years ago, animal waste was not an issue in water quality. However, today research has found through water testing that nitrates and some strains of coliform bacteria have found their way into our freshwater sources. The source for these nitrates and coliform have been linked to animal waste. Over the years, agricultural livestock producers placed animal waste disposal low on their priority list. Animal waste disposal systems are now higher on the agricultural livestock producer’s priority list because of the increased state regulations regarding waste disposal.

Animal waste systems are based on and designed for the type of waste produced by livestock. Systems are designed on the capacity of the facilities and the amount of additives, such as straw and bedding mixed with animal waste. The three most popular animal waste management systems are solid waste, slurry waste, and lagoon waste systems.

To decide which system best fits the operation, there are other features to

think about; spacing of buildings, proximity of neighbors, geological problems, soil and plant filtration area and utilities.
Always plan for expansion. Designing an animal waste system requires a

plan for future expansion. Spacing of buildings, size of lagoon, acres

needed for soil and plant filtration area, and future increase in numbers of


animals are a few items to consider when designing an animal waste

system. A rule of thumb in designing a system for waste disposal is do not have the waste system designed to depend upon other landowners for waste disposal.

Agricultural producers must be conscientiously aware of their neighbors’ feelings and respect other property owners. Agricultural producers should remember to spread manure at least one-half a mile away from neighboring residents. To reduce odor complaints, agricultural producers can incorporate a lagoon system, inject waste directly into the ground, or till the ground directly after the application of waste.

The geological topography of the land can also create problems for agricultural producers when designing animal waste systems. Shallow bedrock and limestone deposits can cause problems when deciding on a lagoon or underground storage site because of anticipated groundwater contamination. In-depth soil core testing is necessary to determine animal waste sites to prevent further groundwater contamination. In addition, there must be a concern for surface water contamination when choosing an animal waste system site.

Most agricultural crops remove large amounts of nutrients provided by animal waste disposal, but the soil type and soil slope can become a liability in the disposal process. Rocky, steep sloped, and shallow topsoil topography are sites which should not be used for animal waste disposal. These sites can promote surface runoff and groundwater contamination. Land that possesses slopes steeper than 10 percent should not be used.

Utilities are another factor to consider when designing an animal waste system. Livestock confinement operations depend largely on extensive water and electricity resources. These operations require resources to maintain and operate animal waste systems. The availability of utility resources are an important factor to consider when deciding on which system to implement.

As previously identified, there are three main animal waste systems; solid, slurry, and lagoon. In smaller livestock operations, the solid system is more prominent because no additional facilities are needed and it has lower capital requirements. In larger operations, the lagoon system is used more extensively because of its lower cost to implement than the slurry system.

The solid waste system is used when bedding materials are mixed with manure to help solidify manure. Waste is collected with mechanical scrapers, gutters, skid loafers, or manually. The waste is collected and stockpiled. Once the manure has accumulated, it is loaded into a manure spreader and applied to fields to be used as nutrients for future plant life. This system requires very little capital to implement and maintain a proper animal waste disposal practice.

A slurry system is used when moisture content of manure is between 90 and 96 percent. At this moisture content, manure is in liquid form. Excess waste is stored in concrete tanks, steel tanks, or in earthen basins. The water is pumped into tank wagons and applied by injection or spread on top of soil. Most storage tanks have a 4 month capacity. This system requires more capital for additional equipment, facilities, and for spreading manure.

A lagoon system is designed for large-scale livestock operations. A lagoon is a large man-made body of water which is designed to hold up to a year’s worth of animal waste. The waste in a lagoon system is disposed of by an irrigation system. Water is pumped out of the lagoon and sprayed on outlying fields. Tank wagons can also be used to inject waste directly onto the ground, but this method requires a more labor intensive component. This system generally costs less to maintain and operate than the slurry system.

Each animal waste disposal system is personally designed for each individual livestock operation. Each operation’s needs are different, so the waste system must be adequate to handle the waste needs of the operation. These systems are implemented to ensure the quality of water enjoyed today.

Society must be aware of all the possible contaminants that affect the quality of water. Regulated systems of human and animal waste disposal are established to prevent contamination of freshwater sources. These systems may not be perfect, but are efficient in handling the human and animal waste treatment workload at the present time. Human and animal waste are not the only forms of water pollution. People must be aware of the contaminant potential of landfills, underground storage tanks, industrial wastes, and household chemicals. These sources of pollution can also cause long-term effects on the environment.

Summary
Society must be aware of all the possible contaminants that effect the quality of water.  Regulated systems of human and animal waste disposal are established to prevent contamination of freshwater sources.  These systems may not be perfect, but are efficient in handling the human and animal waste treatment workload at the present time.  Human and animal waste are not the only forms of water pollution.  People must be aware of the contaminant potential of landfills, underground storage tanks, industrial wastes, and household chemicals.  These sources of pollution can also cause long-term effects on the environment.

Evaluation
Written test 

Lab activities as per the reference book.
Individual Learning Activity

Lesson:
Understanding Water Quality
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 possible contaminants that influence the quality of water.

2. 
Assess the cumulative effect of pollution on water quality.

3. 
Describe the steps in municipal wastewater treatment and handling.

4. 
Describe different animal waste treatment and handling systems.

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

1. 
Identify possible contaminants that influence the quality of water.

2. 
Assess the cumulative effect of pollution on water quality.

3. 
Describe the steps in municipal wastewater treatment and handling.

4. 
Describe different animal waste treatment and handling systems.

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:
Understanding Water Quality
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 possible contaminants that influence the quality of water.

2. 
Assess the cumulative effect of pollution on water quality.

3. 
Describe the steps in municipal wastewater treatment and handling.

4. 
Describe different animal waste treatment and handling systems.

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 made usable?

Course: 03.411 Natural Resource Conservation
Unit 5, Lesson 2
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