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Course:
AG-NR-03.411

Natural Resources Management

Unit 5:
Water Quality and Aquatic Ecosystems Management
Lesson 3:
Monitoring Water Quality

Georgia Performance Standards:
AG-NR-5

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

SEV5, SEV2, SSWG1
Objectives: 

1. 
Identify federal, state, and local standards and regulations for water quality.

2. 
Define how safe drinking water quality thresholds are assessed.

3. 
Identify human activities that improve and maintain the quality of water.

4. 
Analyze industrial activities designed to improve and maintain water quality.

Teaching Time: 2 Hours
Grades: 9-12

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

Students will gain an understanding of what makes water safe to drink and how human and industrial activities can help maintain water quality.
Primary Learning Goals:

Students will be able to explain how water can be made safe to drink, as well as the thresholds that must be reached to classify water as safe for human consumption.
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.
Materials and Equipment:

See reference materials.

PowerPoints:
Water quality and Concerns.ppt
Water_Quality.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

The concern for water quality began thousands of years ago. In 2000 B.C., a Sanskritic manuscript revealed it was good to keep water in copper vessels exposed to sunlight and filtered through charcoal. Hippocrates states in 400 B.C. that it was recommended to boil and strain rainwater to ensure human safety. The first municipal water-filtration works opened in 1832 in Paisley, Scotland. Chlorination was introduced in the United States in 1908, which produced water 10 times more pure than filtered water. In 1912, Congress passed the Public Health Service Act, which provided surveys and studies on water pollution and its affects on human health. This was the beginning of governmental intervention in water quality.


Discussion 

1.
What federal, state, and local standards and regulations affect water quality?

Have students develop a time line of the federal acts on the dates on which they occurred and their functions.

The first U.S. governmental action involving water pollution was passed in 1899. The Refuse Act of 1899 banned the discharge of all foreign

materials, except liquid sewage, from entering navigable waters. At this

time, the enforcement of this policy was the responsibility of the Army

Corps of Engineers. In 1970, the first steps in modern governmental

intervention in regulating environmental issues was taken by establishing

the U.S. Environmental Protection Agency (EPA). This agency was

formed to protect, establish, and enforce new environmental regulations

concerning our water resources. The following governmental policies are

just a few examples of standards and regulations established to protect

the future of water quality.

The Federal Water Pollution Control Act became public law (92-500)

in 1948. When amended in 1972, this act authorized the EPA to

establish national water quality standards and to delegate authority to the states to enforce these standards. This law established a zero discharge goal, which set a target to eliminate discharges of pollutants into navigable waters by 1985. Another goal of the act was to make all surface waters purified for swimming and fishing by the year 1985.

States received funds from this act to identify all possible sources of

pollution and develop plans to control these sources of pollution. The

plans had to be implemented and enforced by each state. The funding

also provided incentives for local communities to solve their own water

quality problems. This stimulated action to establish area wide and state

plans regulating water quality.

Area-wide plans usually consisted of several counties dealing with the

same water quality problems. These problems would consist of industrial

discharges, establishing sewage treatment plants, storm drains, or soil

conservation plans. State plans usually addressed water quality problems

for counties and towns that fell outside area-wide plans. It was specified in the act, in Section 208, that area wide and state plans must be compatible.

The majority of the goals of the Federal Water Pollution Control Act have been accomplished. For example, Lake Erie was biologically distressed for several years, but regained game fish aided by programs of this federal act. This act also helped improve the condition of more than 47,000 miles of streams, but there are still miles of stream which need improving.
When Congress amended the Federal Water Pollution Control Act

(FWPCA) in 1972, some people renamed the act as the Clean Water Act

which provided 20 billion dollars to continue water quality programs until

1994. The act authorized the EPA and the Department of Defense, to

administer policy concerning the Clean Water Act. The Clean Water Act

was proposed with one goal in mind. The goal was to “restore and maintain the chemical, physical, and biological integrity of the nation’s waters.” The Clean Water Act standards were defined for a body of water by (1) the use or uses of that body of water, and (2) setting criteria necessary to ensure and protect those uses of that body of water. State plans had to be approved by the EPA in order to receive federal funding. The following items are the

criteria necessary for EPA approval:
1. states had to identify all surface waters within their state boundaries

(this does not include groundwater);

2. states had to determine the uses of all bodies of water. (Acceptable

uses were public drinking sources or a water supply for agriculture, aquatic life, recreation, industry, or navigation. Waste transportation or waste assimilation were not acceptable.);

3. states had to adopt water quality criteria to protect their surface    
waters from 126 toxic pollutants listed in the Clean Water Act. 
(Criteria had to be in numeric form expressed as concentrations, 
levels or narrative standards.);

4. states had to develop and implement an antidegradation policy to

protect and maintain already existing uses, higher quality waters, and outstanding natural resource waters (this meant states had to not allow existing surface waters to deteriorate further and protect naturally occurring spring waters and other high quality waters from being contaminated.); and

5. states had to hold public hearings to review and revise proposed 
water quality standards. States revised standards upon proposal 
by public comments and requests.
State water quality plans can be more stringent than the federal criteria, but never more lenient than the federal criteria. States can also adopt additional policies to meet specific situations which apply to their state. Point source discharges were controlled by the National Pollution Discharge Elimination System permits and nonpoint sources were controlled by state and local laws. The National Pollutant Discharge Elimination System requires permits for industrial companies to discharge an allotted amount of wastewater into water supplies in the United States.
By 1988, all fifty states had established state plans to control and protect surface waters in their state. All fifty states had established laws regarding water quality violations by implementing strict fines and jail sentences. Prior water quality violations were considered a misdemeanor, but now the same violations are considered a felony. A large fine or a prison sentence is issued for such violations.

The Safe Drinking Water Act was passed by Congress in 1974. This

act provided authority for the EPA to establish primary drinking water

regulations concerning the following items:
1. Regulations applying to all public water systems

2. Specify contaminants which may have adverse effects on human


health

3. Specify the “Maximum Contaminant Level Goal” (MCLG) and


either “Maximum Contaminant Level” (MCL) or a specific


treatment technique. A treatment technique would only be


recommended if achieving an MCL was not “economically or


technologically feasible.”
These drinking water standards were all legally enforceable by each state.  The Safe Drinking Water Act also stated that the Maximum Contaminant Level Goal for carcinogens (cancer-causing) items, which could contaminate drinking water sources must be set at zero. The EPA

specified and identified 33 potential drinking water contaminants, which

included 18 pesticides. All states had to adopt regulations to monitor

these specific contaminants in public drinking water sources. The EPA

also developed health advisory regulations for 70 pesticides which could

be actual or potential groundwater contaminants. The Safe Drinking

Water Act also required each state to implement a Wellhead Protection

Program to protect groundwater sources.

Wells can provide a direct pathway for contaminants to reach

groundwater. Wellhead Protection Programs were designed to set

standards for well construction and locating proper sites for digging wells. Some states require wells to be registered, including knowledge of the exact location of wells. By September 1992, 25 states had EPA

approved for their Wellhead Protection Programs.

Federal, state, and local governmental agencies all provide a piece of the

water quality puzzle. Each component plays a part in ensuring the quality

of water in the future. Each component plays a role in funding,

maintaining, implementing, enforcing, or creating policies to regulate the
quality of our water. Each role is important to maintain the quality of water today and in the future.
2.
How are water quality thresholds determined?
The purpose of the Safe Drinking Water Act was to set goals for both

carcinogens (cancer-causing) and noncarcinogens (non-cancer causing but

toxic) at a level at which, “no known or anticipated adverse effects on health of persons occur and which allow an adequate margin of safety.” The Safe Drinking Water Act gave authority to the EPA to establish these goals in an effort to protect the public from any adverse conditions. In an effort to achieve these goals, the EPA establishes Maximum Contaminant Level Goals (MCLG) and Maximum Contaminant Levels (MCL) to set safe levels for drinking water contaminants. MCLGs and MCLs are considered to be thresholds for safe drinking water.

To understand how MCLGs and MCLs are established, one must first

understand how carcinogens are classified by the EPA. Carcinogens are

categorized, depending on their toxicity, into six groups. These groups are then divided into three categories. These categories are separated by the possible adverse conditions they pose on human health. The following are the six groups in which the EPA classifies carcinogens:

Group A:
Identified human carcinogen based on sufficient evidence in




human epidemiology studies.


Group B1:
Probable human carcinogen based on at least limited 



evidence of carcinogenicity to humans.


Group B2:
Probable human carcinogen based on a combination of




sufficient evidence in animals and inadequate data in 



humans.


Group C:
Possible human carcinogen based on limited evidence of




carcinogenicity in animals in the absence of human data.


Group D:
Not classified based on lack of data or inadequate evidence




of carcinogenicity from animal data.


Group E:
No evidence of carcinogenicity for humans (no evidence for




carcinogenicity in at least two adequate animal tests in




different species or in both human and animal studies).


Groups A, B 1, and B2 are classified as a Category I carcinogen. Group C 
is classified as a Category II carcinogen. Groups D and E are classified 
as a Category III carcinogen. The threshold or MCLG for Category I

carcinogens is set at zero by the EPA. The theory behind the zero setting is that there is no level at which a carcinogen can not be cancerous. This theory is debated by some scientists. The MCLG for Category II carcinogens are figured by the Reference Dose (RfD) formula, which will be explained later in the lesson. Studies revealed that contaminants classified as Category II can be possible carcinogens if ingested by humans. The MCLG for Category III carcinogens are also figured by RfD formula.


There is inadequate evidence to prove these contaminants are cancer 


causing if ingested by humans.

Since MCLGs for Category II and III carcinogens are not set at zero, it 
is important to know how the EPA figures the thresholds for these 
possible carcinogens. The following formulas are used to figure the 
thresholds or MCLGs for Category II and III carcinogens.

RfD = NOAEL or LOAEL/uncertainty factor


DWEL = RfD x body weight/daily water consumption in L/day


MCLG = DWEL x drinking water contribution (20%)


No Observed Adverse Effect Level (NOAEL) and Lowest


Observed Adverse Effect Level (LOAEL) are levels figured through


scientific studies on humans or animals with drinking water 
contaminants.


NOAELs and LOAELs are the amounts of contaminants resulting in no


sign of adverse effect or the lowest level causing an adverse effect


(generally from animal studies) if the contaminant is ingested. The


following table indicates the uncertainty factors established by the EPA 
to figure thresholds or MCLGs for Category II and III carcinogens, by 
using the RfD formula.


*
10 - Valid experimental results for appropriate duration.



Involves human exposure.


*
100 - Data on humans not available. Extrapolation from valid



long-term animal studies.


*
1000 - Data on humans not available. Extrapolation from animal



studies of less than chronic exposure.


*
1-10 - Additional safety factor for use of a LOAEL instead of a



NOAEL.


To figure the MCLG for Category II carcinogens, a RfD must be figured


first. Locate the NOAEL or LOAEL from scientific studies and divide by


the uncertainty factor (10, 100, 1000 depending on how the carcinogen is


classified) to find the RfD. Once the RfD is figured, take the RfD and

multiply it by the body weight (generally 70kg) then divide that number 
by the daily water consumption on L/day (generally 2 liters per day) to 
find the Drinking Water Equivalent Level (DWEL). An additional step


must take place to figure thresholds or MCLGs for Category II


carcinogens. Take the DWEL and divide it by 10 to the 5th power


(100,000) or 10 to the 6th power (1,000,000) for additional safety


margin. Finally, take the converted DWEL figure and multiply it by the


drinking water contribution (generally 20%) to find the MCLG.


The MCLG for Category III carcinogens are figured in the same way as


Category II carcinogens. The difference is that you leave off the


additional safety margin. The DWEL is not divided by 100,000 or


1,000,000, because of the lower possibility of causing adverse conditions


in humans.

The Safe Drinking Water Act directs the EPA to set the MCL as close 
to the MCLG as is feasible with the use of the best technology, 
treatment techniques, and other means for each public drinking water 
treatment plant. The EPA derives the MCLs based on the available 
technologies for removing contaminants and costs for applying these 
technologies for each water treatment plant.
3.
What roles do humans play in improving and maintaining water quality?

A.
Challenge students to generate a list on how they can become better educated about the environment.

B.
Challenge students to identify ways that they could communicate to others the importance of water quality.

C.
Student Activity 1: Determining Daily Water Consumption

D.
Student Activity 2: Developing a Personal Water Conservation Plan 

4.
What industrial activities are designed to improve and/or maintain the quality of water?

5.
Activities

A.
Have students list contaminants found in water.

B.
Compare and test samples of water brought in by students from different areas (i.e. lakes, ponds, streams, homes).  Test the water for dissolved oxygen, nitrogen, nitrate nitrogen, pH, and temperature.  Discuss unacceptable levels of any type of pollution.

The possible water pollutants being created by industry will be 
identified first, followed by the identification of activities that are

being implemented by industry to preserve the quality of our water. 
Industry produces wastes or by-products in the process of 
manufacturing. These wastes and by-products can be hazardous to our 
water sources if they are not properly handled or disposed. These 
wastes and by-products can be classified into four categories. These 
four categories are: thermal pollution, radioactive materials, organic 
materials, and inorganic materials.
Thermal pollution is created by returning heated water to the water

cycle after being used by industrial practices. Many industries use water

to cool machinery or compounds during the manufacturing process.

Power plants, such as coal or nuclear, use water to transfer heat

produced in the form of transformation of chemical energy to electrical

power. Returning processed water back to the water supply at a higher

degree than the water source is called thermal pollution. If excessive,

thermal pollution can disturb the normal balance of aquatic life in rivers

and other life a river can support. Fish depend on temperature 
fluctuation in water to trigger spawning and migration. Heated water 
also stimulates algae growth.
To help solve thermal pollution, utility companies are required to install

cooling systems to control thermal pollution. A cooling lagoon is used to

allow water to cool before re-entering the water cycle. A cooling lagoon

is a man-made body of water into which industrial water is released and

remains until a desired temperature is reached. A cooling tower is based

on the same principle as an automobile radiator. Water is sprayed into

the air and excess heat is released into the air. Cooled water is then

returned to the water cycle. These industrial practices have helped to

preserve aquatic life and the naturally occurring filtration system 
surface waters possess.
Some industrial processes produce radioactive materials which can be

hazardous to humans and animal life. If these radioactive materials

accumulate in our surface waters, they can contaminate aquatic life and

enter the food chain. Radioactive materials can accumulate in animal and

human body tissue. If a human eats a contaminated fish, the radioactive

material from the fish can be passed on to the human. You can not cook

out radioactive materials like some parasites. Once radioactive materials

reach the water cycle, it is very difficult to extract them. One way

radioactive material can be destroyed is through the passage of time.

Some radioactive materials take hundreds or thousands of years to

become neutral again. This is why excessive amounts of radioactive

materials must not be allowed to enter the water cycle to ensure the

quality of our drinking water and the food chain.
The third possible form of industrial pollution is organic waste. 
Industrial organic waste comes from the processes within the industrial 
plant and from human waste of employees within the plant. These wastes 
are treated and discharged into rivers and streams under strict controls 
of the National Pollutant Discharge Elimination System permits. Organic 
wastes utilize oxygen in water as bacteria consume the water for food 
and place a strain on the aquatic life in these waters. If the bacteria 
content in the water is too high and too much oxygen is used by the 
bacteria, the fish will eventually suffocate and die. Before industry is 

allowed to discharge waste water into a stream, the industry must 
demonstrate excess dissolved oxygen depletion will not occur even at 
very low stream flow rates.

At the beginning of the 20th century, scientists developed a test to 
detect the oxygen demand in a body of water. This test is called the

biochemical oxygen demand test or BOD test. This test helps

determine the demands for oxygen in a body of water. If the demands 
for oxygen are too high, some aquatic life can not survive because of the 
strict competition for oxygen. Organic wastes have been known to put a 
strain on oxygen demands in certain bodies of water. The BOD test has 
aided scientists in detecting certain kinds of water pollution.

Inorganic wastes are produced through some manufacturing processes.

Inorganic wastes are common in industries which produce detergents,

pharmaceuticals, paints, plastics, and fertilizers. Manufactured 
products, which yield inorganic wastes, are vital to everyday human 
activities. Thus, the benefits versus potential adverse conditions must 
be balanced.  Inorganic waste discharges from industry are also 
controlled by National Pollution Discharge Elimination System permits.

Industry has made a conscientious effort to reduce water pollution. New

 water pollution regulations have created a new trend regarding industrial

 waste disposal. More water is being recycled in industry today.

 Industries are using water more than once before returning it to the 
water cycle. The mining industry, for example, uses settling basins to

accumulate wastes during processing. Industry and inventors should view

the new pollution regulations as an economic opportunity. There will be a

high demand for manufacturers who can produce products or equipment

used in processing waste materials.
Summary
The federal government has passed legislation to set safe thresholds for drinking water to protect the general public.  As citizens, people must do a part to ensure water quality at home and at work.  Leaders in industry are working to protect our freshwater sources.  All of these activities are forms of preventive measures for the continual insurance of clean freshwater.  This lesson was to educate each student in water conservation practices, procedures, and policies.  In addition, students and instructors should want to become more active in these areas.
Evaluation
Written test and lab activities as per the reference book.
SA-1


Determining Daily Water Consumption   

Purpose: Students will be able to evaluate and determine individual or household water consumption on a daily basis. Students and their families will become more aware of the vast amount of water used in everyday household activities.

Procedures:

1. Have students estimate their family’s daily water usage in gallons. Record their estimated household water consumption on the worksheet.

2. It is best to assign this activity on Friday, therefore students have the weekend to record usage. Students will have two days to complete the activity and also have a better opportunity to be at home an entire day.

3. Use the following estimated numbers to determine water usage:

- Brushing teeth: 2 gallons/min or 1 gallon/30 seconds

- Shower: 5 gallons/min

- Bath: 35 gallons

- Toilet: 3 gallons/flush

- Food preparation: (personally measure the amounts)

- Laundry: 30gallons/load

- Dishwasher: 15 gallons/load

- Washing car: 30 gallons/car

- Watering lawn: 100 gallons/hour (depending on type of sprinkler)

- Getting a drink: .25 gallons

- Washing hands or face: 5 gallons or 2 gallons (if you turn water off while soaping)

Instructor may have to determine other estimated amounts on activities not listed.

Helpful Hints:

8 oz = one cup

4 cups = a quart or 32 oz.

4 quarts = a gallon or 128 oz.

4. Have students compare their daily consumption. Are they close to the estimated average daily usage (90 gallons/person)? Have them devise ways to conserve water in their own households. Be creative!

	SA-1 (cont.)
	Amount Used
	Total Used

	Water Use
	Times

Per Day
	Estimated

Gallons
	Measured

Gallons
	Per

Day

	Brushing Teeth
	
	2 gallons/min or

1 gallon/30 seconds
	
	

	Showers
	
	5 gallons/min
	
	

	Bath
	
	35 gallons
	
	

	Toilet
	
	3 gallons/flush
	
	

	Food Preparation
	
	measure the amounts
	
	

	Laundry
	
	30 gallons/load
	
	

	Dishwasher
	
	15 gallons/load
	
	

	Washing Car
	
	30 gallons/car
	
	

	Watering Lawn
	
	100 gallons/hour

(depending on type of

sprinkler)
	
	

	Getting a Drink
	
	.25 gallons
	
	

	Washing hands or

face
	
	5 gallons

2 gallons (if you turn

water off while soaping)
	
	


SA- 2  


Developing a Personal Water Conservation Plan


Purpose:
To get students personally involved with developing, implementing, and evaluating a water quality plan through conservation, prevention, and awareness activities for their families.

Procedures:

1. Students should work in groups or individually to design a water quality plan for their families. The plan should include activities associated with reducing water consumption, identifying hazardous products, proper disposal of household chemicals, and reduction of purchasing of products which are harmful to water quality.

2. Next develop steps for implementing water quality plans. Once they have designed a plan, how are they going to implement this plan into a daily routine? Are they going to post signs in bathrooms about water conservation? Do they initiate new practices to parents? Will they prevent their parents from purchasing high-phosphate detergents? Will they prevent family members from dumping antifreeze, paint thinners, and medicines down household drains? Will they give verbal warnings to family members who misuse water?

3. Students should develop an evaluation plan. How will they evaluate conservation practices that are being carried out? Will they observe or record water practices in their household? It is possible that Student Activity #1 could be replicated to re-evaluate their family’s water usage after the plan is implemented.

4. The water quality plan could be handwritten or typed, but should include all three components (designing, implementing, and evaluating). Students should give an oral and written report to the class. Be expressive and creative. Good water conservation habits begin at home!

Individual Learning Activity

Lesson:
Monitoring 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 federal, state, and local standards and regulations for water quality.

2. 
Define how safe drinking water quality thresholds are assessed.

3. 
Identify human activities that improve and maintain the quality of water.

4. 
Analyze industrial activities designed to improve and maintain 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: 
Monitoring 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 federal, state, and local standards and regulations for water quality.

2. 
Define how safe drinking water quality thresholds are assessed.

3. 
Identify human activities that improve and maintain the quality of water.

4. 
Analyze industrial activities designed to improve and maintain 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:
Monitoring 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 federal, state, and local standards and regulations for water quality.

2. 
Define how safe drinking water quality thresholds are assessed.

3. 
Identify human activities that improve and maintain the quality of water.

4. 
Analyze industrial activities designed to improve and maintain 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 monitored?
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