Louisiana Team AgEd

Louisiana Agriscience Education Curriculum

Course:
Agriscience II
Unit:
Agricultural and Environmental Science
Lesson:
Point and Nonpoint Source Pollution
LOUISIANA CONTENT STANDARDS AND GRADE LEVEL EXPECTATIONS
Content Standards:
· Environmental Management: AgEd/FFA students will develop an understanding of the interrelationship between people, agriculture, and the environment.
· All students will become aware of the characteristics and components of the food and fiber systems.
· AgEd/FFA students will develop the necessary interpersonal and communicant skills to obtain a job and work effectively and safely in an interactive work environment.

· AgEd/FFA students will understand the concept of agricultural marketing, management, finance, and entrepreneurship.
· AgEd/FFA students will understand the concepts and principles of biotechnology and the relationships biotechnology has with the agricultural environment.
Grade Level Expectations (GLE) 

· Determine the interrelationships of clean water, land, and air to the success of the organisms in a given population. (SE-H-C1)
· Analyze positive and negative effects of human actions on ecosystems. (SE-H-A7, LS-H-D4)
· Explain how species in an ecosystem interact and link in a complex web. (SE-H-A7, SE-H-A10)

· Identify chemical interactions that commonly occurin the home and nature. (PS-H-D7)
· Evaluate selected theories based on supporting scientific evidence. (SI-H-B1)
PERFORMANCE-BASED LEARNING OBJECTIVES. Instruction in this lesson should result in students being able to:

1. Differentiate between point and nonpoint pollution.

2. Identify and explain major agricultural sources of nonpoint pollution. 

3. Evaluate the effectiveness of methods used to decrease agricultural nonpoint pollution. 

LIST OF RESOURCES. Teachers may find the following resources useful in planning and teaching this lesson:

Textbooks

· Agriscience Fundamantals and Applications 3rd ed., 2002.  Elmer L. Cooper and L. DeVere Burton.  Delmar Thomson Learning
Web Sites
· http://www.usda.gov
· http://www.epa.gov
· http://www.waterencyclopedia.com
· http://www.nrcs.usda.gov/
· http://www.deq.louisiana.gov
Other Resources. The following resources will be useful to students and teachers:

· Role of Water in the Environmental Movement
· U.S. Environmental Protection Agency
· U.S. Fish And Wildlife Service
· Federal Water Legislation
· Pollution Of Lakes And Streams
· Pollution Sources: Point And Nonpoint
· Safe Drinking Water Act
· Wastewater Treatment And Management
TERMS. The following terms are presented in this lesson:

· Point source – pollution from an identifiable source
· Nonpoint source – pollution from many smaller sources combined
· Pollutant – any substance in excess that is introduced to nature in a level that it cannot self-correct under normal environmental processes.
· Phytoremediation – the process in wetlands where plant life has the ability to naturally reduce pollutant levels from the surrounding soil and water.
· Acid rain – condition that occurs as airborne pollutants become dissolved into raindrops as it falls to earth.  Acidity kills plant roots and affects water quality.

· Plume – as it pertains to water pollution, the discoloration that results at the point of entrance to a body of water, spreading out and dissipating as it gets further downstream.

· Urban – pertaining to well-developed areas of human activity (a city or town).

LIST OF EQUIPMENT, TOOLS, SUPPLIES, AND FACILITIES

· Computer with MS PowerPoint installed
· Projector hookup to computer

· Internet access
INTEREST APPROACH. 
Begin lesson asking students if they like to fish, swim on the beach or in freshwater ponds and lakes.  Ask if they have ever had burning eyes or a skin rash, or caught a fish with an unsightly growth on it.  Ask for possible causes of these mysterious conditions.  Introduce the notion that possible causes of these are man-made pollutants that are contaminating our waterways and oceans.
Begin with PowerPoint presentation and discussion as subsequent slides appear.
SUMMARY OF CONTENT AND TEACHING STRATEGIES

Objective 1: Differentiate between point and nonpoint pollution.

Anticipated Problem:  What constitutes a pollutant if some of the things entering into our waterways are already present there?
Content :  
· All activities on Earth, both natural and man-made, produce some type of byproduct. These byproducts, known as pollutants, are returned to the environment. 
· Natural environmental processes can assimilate some pollutants and correct most imbalances if given enough time.  However, if a persistent overload of a pollutant is allowed to continue, or the pollutant is not a substance that the environment can handle, then the environment has little chance to "self-clean."
· A pollutant is ANY substance that is introduced at a LEVEL HIGHER THAN the environment is normally able to assimilate at a natural rate.  This can be anything from complex nuclear toxins to something as simple as heat.
· Definitions:
· Pollution originating from a single, identifiable source, such as a discharge pipe from a factory or sewage plant, is called point-source pollution.
· Pollution that does not originate from a single source, or point, is called nonpoint-source pollution. 
· Water is the Carrier for Point and Nonpoint Pollution

Liquid, solid, and airborne discharges from either source may go either into surface water or into the ground.  Airborne particles can dissolve into rain, creating acid rain, affecting water quality.  The more rainfall (or irrigation), the faster the pollutants wash into our waterways.

· Point Source Pollution:
It is an identifiable source of pollution, often appearing as a “plume” in waterways.  Pollutants can differ greatly, chemicals, manure, heat, soil, and many other things that overwhelm an ecosystem is considered a pollutant.
Highest levels are nearest source, but they diminish further downstream.  If the pollutants linger, they will be taken up by the natural wildlife of the waterway and may enter the food chain.  Toxins are able to build up in the bodies of fish and other water-living organisms, posing a danger to humans upon consumption.
Point Source Pollution varies greatly as to particular sectors of society, but these sources are most common:

·  Businesses

·  Industry

·  Agricultural

·  Urban Areas

Manufacturing and industrial businesses use hazardous materials in processing, and often discharge wastes into waterways.  The raw materials and wastes may include pollutants such as solvents, petroleum products (such as oil and gasoline), or heavy metals.  Recent efforts by the US governmental agencies have put in place stringent guidelines for waste handling and disposal, with fines for non-compliance.  Since industry and manufacturing facilities are rather large, they are fairly easy to police and monitor.  Most industries now monitor themselves to stay in compliance and avoid penalties.
· Agricultural sources of Point Source Pollution – 
Animal feeding operations and animal waste treatment lagoons are major contributors of point source pollution from the agriculture sector.  It is estimated that only 5% of the feedlots produce 84% of the beef consumed in the US.  This overcrowding leads to problems with animal waste handling and treatment.  Storage, handling, and mixing areas of agricultural products, as well as cleaning areas for pesticides, fertilizers, and petroleum products also pose a threat of entering our waterways in the form of point-source pollution.
· Objective 2: Identify and explain major agricultural sources of nonpoint pollution. 

Anticipated Problem: Students may not understand that there are OTHER sources of nonpoint pollution (such as salt used to de-ice roadways, homeowner overuse of chemicals, parking lots full of cars with oil leaks, etc).  This lesson focuses on the nonpoint sources that directly relate to AGRICULTURE.  It may be worth discussing how each student in class is responsible for stewardship of our state’s waterways.
Content

· Nonpoint Source Pollution – an overview

Basically, it’s the combined runoff from numerous smaller pollution sources.  So many smaller sources of pollution can easily accumulate into a huge problem.  This type of pollution represents 65% of total U.S. river pollution.

· Nonpoint Source Pollution and Agriculture:

Nutrient & soil runoff from irrigation systems allows nitrogen and soil particles to reduce oxygen levels in streams and rivers. The improper use of fertilizers and pesticides raises nitrogen and phosphorus levels, leading to an imbalance in the ecosystems of waterways.  Improper disposal of farm wastes (burying, burning, etc.), allows rain and runoff water to dissolve pollutants and eventually carry them into nearby water.  Petroleum product mis-management such as farm equipment leaks, oil drum storage leaks and the like also contribute to problems.  Since a vast amount of smaller farms raise animals, the resulting animal manure runoff into waterways poses an additional problem, introducing problematic bacteria and viruses into the waterways that humans retrieve food from.

· Effects of Nonpoint Agricultural Pollution:

Algal blooms

· Reduced availability of oxygen in water leads to fish kills, resulting in the fouling of waterways to the extent that odors and contamination of decaying fish leads to sickness in other animals that depend on the water for survival, not to mention human hazards if they are exposed to it. 

· Algae are capable of producing many toxins that affect humans.  Stomach and skin problems from recreational waterways are often the result of exposure to harmful algae.  The well-known “red tide” that often occurs in the Gulf of Mexico along shores is an example of a very harmful bloom.

· Lakes, ponds, slow moving rivers (bayous), as well as saltwater gulfs are affected by algal blooms.  Algae can thrive in just about any water on earth, not only salt water environments.

Other effects of Nonpoint agricultural pollution is that water toxins build up in waterways as more and more are added downstream.  The longer the waterway, the more vulnerable to pollution it is. Natural aquatic life is damaged as siltation and heavy metals build up in waterways.  Foul odors and unsightly die-offs of water-living animals occur, not just fish, but many helpful organisms that keep our streams, lakes, bayous and rivers healthy die off.  Dangerous bacteria and viruses build up as the waterways become contaminated which increases the risk of human diseases.

Nonpoint Agricultural Pollution poses a great problem with saltwater algal blooms.  As previously stated, vast amounts of water can become owerwhelmed with “red tide” algae in the Gulf of Mexico.  In order to correct this hazard, clay slurries are being used to successfully “suffocate” algal blooms that are the result from fertilizer runoff (excess nitrogen).  Although the clay slurries are helping , it is now realized that the clay itself poses another problem.  As the clay settles on the ocean floor, damages to coral reefs and ocean-floor ecosystems occurs, the long-term effects of which are unknown, but certainly negative.

· Objective 3: Evaluate the effectiveness of methods used to decrease agricultural nonpoint pollution. 

Anticipated Problem: Students may need additional help in visualizing the severity of wetland loss to our state.  It is advisable to discuss the recent loss of coastal land and wetlands due to hurricane activity, and the likelihood that future storms will have even more severe impact if wetlands are not restored.
Content

· Methods of Decreasing Agricultural Nonpoint Pollution

Increasing the use of :

· Buffer strips (strips of grass and trees to prevent/slow runoff water)

· Grassed waterways (grasses w/deep root systems and flexible stems)

· Re-establishing wetlands – especially important to Louisiana.

· Using Sustainable Agricultural Practices :

· Conservation tillage 

· Crop rotation 

· Intercropping

· Organic farming methods that lessen environmental impact (ex: beneficial insects vs pesticides)

The people working in the agriculture sector must emphasize the proper use of fertilizers and pesticides.  “Target spraying” versus broadcast applications are much more effective.  Properly timing of applications to prevent runoff is another skill that requires producers to pay strict attention to forthcoming rain and avoid toxic runoff water.  Tighter management of hazardous petroleum products and wastes is not only crucial to preventing pollution, but it makes sense since these products are becoming more costly to produce and purchase.  Fixing oil leaks and diesel leaks is smart management.  Continually monitor all management and preventive systems to ensure that they are working properly in terms of improving environmental quality.

Reusing or recycling wastes is another “green” mindset that we are seeing more and more of:

· Feedlot wastes can now be composted and used as soil amendments, even sold as compost to consumers for gardening use.

· Feedlot water runoff can be filtered and reused for wash-downs.

If farmers and producers know the trends of the seasons in which they work and live, they can easily improve their timing of fertilizer and pesticide use to the seasonal weather patterns to further decrease pollution runoff.  The use of chemicals that break down quickly and do not linger in waterways is being developed to a greater extent recently.  More fertilizers are available that have a shorter “life span” in the soil.

· How Effective are These Methods ?

Buffer strips and grassed waterways are used to help prevent nonpoint pollution.  Strips of durable grasses, shrubs, and trees are used for the buffer strips.  Grasses with deep and spreading root systems and flexible stems are used for grasses waterways.  Both are planted between a farm field and a nearby body of water.  These plantings have the ability to either slowdown the runoff or actually absorb amounts of soil, fertilizers, pesticides, and other pollutants before they can reach the water.  These slow the action of runoff water, preventing erosion and further pollution of soil into waterways.  The effectiveness of buffer strips and grasses waterways varies due to rainfall amounts, but can estimates are that they can decrease pollutant transport by 50-85%.

Restoring Wetlands is a topic that directly involves our home state of Louisiana.  Much of our state was formed from soil being transported here over millennia, but with the continued use of levees, soil and other pollutants are rapidly escorted out to the Gulf of Mexico.  If wetlands were to be re-established in our state where they once thrived, the pollutants in the water could be absorbed by the native plants, along with excess nitrogen.  The natural slowing of the water would help suspended soil would be deposited along our coast and help to maintain the barrier islands and wetland habitats of shrimp, migratory birds, and a myriad of other native species.  This process of absorption of pollutants by wetland plants is known as phytoremediation.  It is considered the most cost-effective means of decreasing nonpoint pollution since it represents a very long-term continued impact.
Sustainable Farming Practices such as conservation tillage, crop rotation, and the use of cover crops can certainly reduce pollutant runoff, but rates vary due to soil makeup and the amount of rainfall.  Organic farming practices are becoming more accepted and used as the “green revolution” in the US spreads.  The use of beneficial insects versus pesticides is economically feasible, since it cuts the cost of chemical use, but farmers and consumers both must accept a level of “loss” due to inevitability of some insect damage to crops.  If the consumer drawback of organic farming is simply “less-than-perfect” produce, but the benefits are cleaner waterways and healthier living, then the choice is simple.  Proper use of necessary fertilizers and pesticides must be diligently practiced.  Matching the rates of application with the rates of usage by crops greatly decreases excess runoff of these nutrients.  It is economically sound to only apply at the minimal rates necessary, since it reduces cost of production.  Application of fertilizers when weather conditions are optimal can increase efficiency by as much as 80%.

The nation’s agricultural practices must be held responsible through good management principles based on science and environmental stewardship.

· Nonpoint Pollution Helpful Agencies:


The US Natural Resources Conservation Service (NRCS, federal level).  

· Typically involved in planning and improving environmental projects.


Environmental Protection Agency (EPA, federal level).

· Generally responsible for compliance of several environmental laws such as the Clean Water Act. 


Various state level assistance agencies:

· Soil and Water Conservation districts 

· Department of Natural Resources

· Department of Agriculture 

· Conclusion

· Point source pollution is fairly easy to identify, and therefore police.
· Nonpoint pollution is more widespread, a larger threat to clean water, and certainly not easy to contain. This type of pollution will only get worse as the US population grows if nothing is done to rectify the problems of the past and maintain the stability of clean water for future needs.
CRITICAL THINKING SKILLS
Read the following article and answer the following questions.

Clean Water Act

[image: image1.wmf]The Federal Water Pollution Control Act Amendments of 1972, commonly referred to as the Clean Water Act, is one of the most important and far-reaching environmental statutes ever passed by the U.S. Congress. It is still one of the most controversial pieces of legislation ever passed. More than 30 years since its passage, key provisions of the act continue to be debated at all governmental levels, and lawsuits frequently are brought to federal courts under the act. To understand why the Clean Water Act remains controversial, it is necessary to review the history of the legislation, its goals, and its methods of achieving those objectives.

Water Quality as a National Interest

The 1972 Clean Water Act represented a radical departure from previous federal water quality legislation. Beginning in 1948, Congress declared it to be in the "national interest" to assure a high level of water quality throughout the United States. It passed additional water pollution control laws in 1956, 1961, 1965, 1966, and 1970.

While each subsequent act was more stringent than the previous ones, they all contained the philosophy that water quality was primarily the responsibility of the states. It was the role of the federal government to assist the states financially, to conduct basic water research, and to maintain water quality in interstate waters. But the creation and enforcement of quality standards for most of the waters in the United States—intrastate lakes, rivers, streams, wetlands, and ponds—were left to state and local governments.
Federal Responsibility.

The 1972 Clean Water Act abandoned the approach that state and local governments were primarily responsible for ensuring water quality. In the midst of a national environmental movement, whose leaders claimed that virtually nothing had been achieved by relying on state action to reduce water pollution, the 92nd Congress embarked upon a bold new course. Although the 1972 act incorporated some elements contained in previous legislation, such as generous financial assistance to state, tribal, and local governments to construct wastewater treatment facilities, it also charted new waters in federal regulatory policy, and in relations between the federal government and the states. 
The Federal Water Pollution Control Act Amendments of 1972 (the Clean Water Act) regulates the release of pollutants into U.S. waterways, such as this stream degraded by chemical contaminants and silt. The legislation signaled a new way of dealing with the nation's water pollution by prohibiting the discharge of pollutants unless the discharger first obtains a permit from the government. 

Regulatory Objectives
The regulatory philosophy contained in the Clean Water Act is referred to as the command-and-control, or standards-and-enforcement, method. No longer would the federal government wait for the states to devise their own water quality standards, since few had done so when given the opportunity. Rather, Congress gave this responsibility to a new federal agency, the Environmental Protection Agency (EPA). Under authority contained in the 1972 legislation, the EPA had primary responsibility for implementing the ambitious and optimistic goals of ensuring that all waters of the United States be "fishable" and "swimmable" by 1983, 10 years after the act's passage.

The 1972 Clean Water Act also set as a lofty goal the "zero discharge" of pollutants into the nation's waters by 1985. Congress passed related legislation also at this time to ensure that its intent to cover all waters of the United States was clear. In 1972, Congress passed the Marine Protection, Research, and Sanctuaries Act, known as the Ocean Dumping Act, and in 1974 the Safe Drinking Water Act. The EPA was given authority to implement these acts as well.

Rigorous Demands.

In order to make as much progress as possible in cleaning up the nation's waters in a short period of time, the EPA embarked upon what is called a "technology-forcing" regulatory strategy. That is, the agency placed rigorous and rigid demands on those who were regulated by the statute—mainly municipalities and industries at first—to achieve increasingly higher levels of pollution abatement. Industries were told to install the "best practicable control technology" by 1977, and municipalities were told to achieve secondary treatment of their wastewater by that date.
Federal Construction Grants.

To assist local governments in meeting these deadlines, the 1972 act also provided for a generous federal grant program to construct modern treatment facilities. Indeed, much of the nation's water quality infrastructure was built in the 1970s, and an issue for today's politicians in Washington, D.C., is whether to make a similar investment in bringing an aging system up-to-date. The EPA has estimated that it could cost as much as $140 billion to accomplish that objective.

Amendments

The 1972 Clean Water Act has been amended three times: in 1977; in 1981 when Congress passed the Municipal Wastewater Treatment Construction Grants Amendments; and in 1987 with the Water Quality Act. All of these statutes reaffirmed the federal interest in assuring water quality in the United States, but they also recognized the difficulty of achieving the goals set forth in the 1972 act within the time period specified. Thus, timelines were pushed forward, and the rigid command-and-control regulatory approach was modified. It was replaced, in part, by a more flexible approach that stressed partnerships between the federal government and the states, tribal governments, and municipalities in achieving common purposes.
Sources of Pollution.

Another important distinction between the original act and the 1987 revision was in its emphasis on the sources of water pollution in the United States. Prior to 1987 most programs were directed at eliminating what is called point-source pollution: that is, discharges into water that are more or less easily tracked to their sources. Pipes and other outfalls are examples of point-source pollution.
By 1987, however, it became clear that a great deal of pollution was coming from nonpoint sources. It was estimated that over 50 percent of the nation's remaining water pollution problems was coming from sources that are not easily identified, such as runoff from agricultural lands, construction sites, urban areas, and even forests.

Under Section 319 of the 1987 legislation, Congress authorized measures to address these diffuse sources of pollution by directing states to develop and implement management programs targeting their major nonpoint sources. Federal grants, covering up to 60 percent of the program costs, also were authorized to assist states in tackling this difficult pollution problem.

Overdue Reassessment?

There has not been a major revision to the Clean Water Act since 1987, and many feel that a comprehensive reassessment of accomplishments and failures is long overdue. The reason that such legislation has been stalled in Congress for so long is that the original 1972 act contained a few highly controversial programs, the most contentious of which may be the national wetlands protection program. Also known as the Section 404 Program, the 1972 act declared a federal interest in the protection of all wetlands in the United States. It set up a complex regulatory program administered jointly by the U.S. Army Corps of Engineers and the EPA under which anyone planning to dredge, drain, or fill a wetland must first secure a permit from the Corps.
The EPA exercises veto authority over Corps decisions, while other federal agencies, in particular the U.S. Fish and Wildlife Service, provide additional input to the process. Although the process has been streamlined and simplified since its inception, it remains controversial for property owners wishing to alter their lands. Certain states, too, have claimed that the program is an unwarranted intrusion into their domain; in contrast, most environmental organizations solidly support it.
Issues of Contention.

Over the years, numerous court cases have addressed various issues concerning the wetlands protection program. A 2001 Supreme Court case, Solid Waste Agency of Cook County, Illinois, v. U.S. Army Corps of Engineers, found that federal jurisdiction did not extend to isolated wetlands such as the one Cook County planned to alter. With this important decision, the scope of the national wetlands protection program is reduced and returned to what it was some 30 years ago—at least until Congress revisits this aspect of the Clean Water Act.

Another contentious issue arising out of the Clean Water Act and its revisions involves the setting of precise water quality standards by the states and the EPA. The original act required states to identify pollution-impaired water areas and then develop "total maximum daily loads" (TMDLs) for each waterbody. TMDLs are the maximum amount of pollution that a waterbody can receive without violating water quality standards. If the state fails to act, then the EPA is required to undertake this time-consuming and technologically challenging determination.

Most states have lacked the resources to undertake this task, and the EPA has been reluctant to step in and assume responsibility, in part because it, too, lacks the necessary personnel to do the job nationwide. Consequently, since the late 1980s, citizen groups have filed more than forty lawsuits in thirty-eight states against the EPA and the states for failing to implement the TMDL requirement. During the Clinton administration, the EPA attempted to strengthen the enforcement of this program, but with the change in the presidency after the 2000 election, that proposal has been tabled. As with the wetlands issue, scholars and other interested parties note that the time has come for the U.S. Congress to revisit the Clean Water Act of 1972.
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This ironic juxtaposition of two signs on a public beach reveals the complex task that society faces in protecting both land and water quality. The U.S. Environmental Protection Agency has established National Beach Guidance and Performance Criteria for Recreational Waters designed to ensure the public's health and improve environmental protection for beaches. The Clean Water Act restricts discharges of pollutants into the nation's waterways. 

Aspirations and Deficiencies

If and when Congress reconsiders this historic piece of legislation, it will want to look closely at what has been accomplished, and by what means. The Clean Water Act is not without its critics. Even the EPA acknowledges that the results are mixed: Today, 40 percent of the waters surveyed by the states fail to meet national water quality standards.
Although the Clean Water Act was well intentioned, some scholars have found it to be an instance of flawed public policy-making. Cornell University political scientist Theodore Lowi wrote in 1979 that Congress knew nothing about water pollution when it was writing the act, and so simply mandated a regulatory agency, the EPA, to do whatever it saw fit. This was a recipe for political chaos, Lowi charged, which inevitably would result in the federal courts becoming deeply involved in the water pollution control policy process. Indeed they have, as noted earlier.
Another critic of federal pollution control policy, Barry Commoner, a scientist and spokesperson for the environmental movement for nearly 50 years, wrote in a 1990 book that both the Clean Water and Clean Air Acts relied far too much on "control" and too little on "prevention." Noting that waste, once produced, has to go somewhere, the federal approach has been largely to try to control the effects of municipal, industrial, and agricultural waste production. The EPA should have spent more time working on the causes; that is, in preventing it in the first place, through such measures as recycling, reducing, and reusing (known as "the three Rs" of conservation).
The Clean Water Act of 1972 and its revisions spoke to the highest aspirations of the American people with regard to the environment they wished to inhabit. Although deficient in a number of ways, it nevertheless pointed the direction society needed to take to insure the continuance of a healthy and productive natural environment. The task of politicians today is to discover more efficient means, including the development of new technologies, in order to achieve the objectives set forth in 1972.

Jeanne Nienaber Clarke
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WHAT IS A WATER PERMIT?

The 1972 Clean Water Act contained the philosophy that all discharges into the nation's waters are unlawful unless specifically authorized by a permit obtained from the Environmental Protection Agency (EPA). Under Section 402 of the act, the National Pollutant Discharge Elimination System (NPDES) was created, covering more than 65,000 industrial and municipal dischargers.
An NPDES permit requires industries to attain the best practicable control technology applicable to each pollutant discharged, and for municipalities at least secondary treatment of their discharges. Permits are issued for 5 years and must be renewed to allow for continued discharges. Permit holders must maintain records of their activities, and they must carry out effluent monitoring.
The NPDES permit, containing effluent limitations on what may be discharged by any single source, is the principal enforcement tool of the Clean Water Act. The EPA may issue compliance orders, or bring civil suits in U.S. District Court against persons who violate the terms of their permit. Penalties for noncompliance can range from $25,000 per day to as much as $250,000 a day, 15 years in prison for "knowing endangerment" of public health, or both. In addition, individuals may bring a citizen suit in district court against persons who are suspected of violating the NPDES permit process.

ASSESSMENT / CRITICAL THINKING SKILLS
ANALYSIS:

1. Why would some states be willing to support the wetland issues, and some not?
2. Why did Barry Commoner criticize the Clean Water and Clean Air acts in his 1990 book?  
3. Suppose you work for the US Government and the financial punishment for violating the Clean Water Act has fallen on you to update – explain how you would change the fine amounts or the course you may take to remedy violators.
EVALUATION:

4. The section entitled “Issues of Contention” discusses the issues surrounding wetland protection.  What is your opinion of the importance of wetlands?

5. Identify 5 ways in which you and your family can either decrease or eliminate nonpoint source pollution in your daily life.
6. What could be some future concerns for people living in the state of Louisiana if wetland restoration projects are not funded and eventually abandoned?

INFERENCE:
7. Why do you think it was a problem for states to supervise the water quality of the lakes and streams that are found within its boundaries before 1970?

8. If you were in charge of monitoring the waste produced by a company, where would you focus most of your attention … on the control of the wastes produced, or the elimination of the wastes produced?  Explain how you would convince your business partners to do the same?

9. Do you agree or disagree with Barry Commoner’s statement concerning the Clean Water Act? Explain why (support your view with 3 details).

Possible Answers to Critical Thinking Skills Questions:
1. Not all states have wetlands within their boundaries, and may not want to help pay the cost of restoring them.

2. Barry Commoner stated that once produced, pollution had to go “somewhere” – and that the government relied too much on control and not enough on prevention of pollution.

3. (fine amounts will invariably rise with student expectations, leading to more discussion of the economic sense for a company to eliminate as much pollution as possible.)

4. Wetlands serve as filtration areas for pollution, so they are very vital to correcting it.  Also they serve to protect against coastal erosion from storms.

5. Answers will vary, but may include:  using less lawn fertilizers, avoiding oil and paint spills, allowing grass to cover ditches, planting more trees or developing wetland areas on their land, don’t use lawn chemicals before a rain, etc.

6. Pollution problems could cause our waterways to get so bad that the fish caught there would not be healthy to eat – especially since we are downstream from many other states’ drainage.  Also, hurricanes will do more damage if wetlands are not restored.

7. Some states have more water than others, more people, and possibly more problems raising money to conduct the study and cleanup programs.

8.  (Opinions will vary, but should include ideas that focus on eliminating as much pollution as possible, instead of simply monitoring what is produced.)

9.  (opinions will vary)

REVIEW/SUMMARY. Use the student learning objectives as the basis for review and sum​mary.  (Discussion, Q&A, examples of observed methods, etc.)
APPLICATION. 
Create a diagram of the effectiveness of a buffer strip that is planted to prevent nonpoint pollution.  Use the internet as a resource.  Include comments on the bottom where you have seen some of the similar structures being used before.  The following site will help:
http://www.nrcs.usda.gov/feature/buffers/#Anchor-WhatBuffer
SAMPLE TEST: Point & Nonpoint Pollution
Student Name:___________________

1. Which of the following is a source of agricultural point-source pollution?
a. Animal feeding operations
b. Animal waste treatment lagoons

c. Storage, handling, mixing areas 

d. Cleaning areas for pesticides, fertilizers, and petroleum. 

e. All of the above

3. Point source pollution can often be seen as a ___ in our waterways.

a. warmer area

b. odor-causing fog

c. plume

d. none, it cannot be seen

4. Natural environmental processes can assimilate some pollutants and correct most imbalances if given enough time.  This statement is:

a. not true

b. true

c. only true in the Americas

d. dependant on the season

5. Pollution originating from a single, identifiable source, such as a discharge pipe from a factory or sewage plant, is called :

a. wastewater

b. placement pollution

c. nonpoint pollution

d. point source pollution

e. none of these

6. River pollution caused by nonpoint source pollution represents ___% of all river pollution in the US.

a. 55

b. 65

c. 75

d. 85

7. Nonpoint pollution sources only come from Agricultural practices.  This statement is :

a. true

b. false

c. true for organic wastes

d. true for Louisiana

8. Nonpoint source pollution from agriculture is usually:

a. silt

b. chemicals from runoff

c. petroleum-based products

d. all of the above
e. highly toxic to humans, none of the above

9. This type of area can absorb soil, fertilizers, pesticides, and other pollutants before they can reach the water.

a. buffer strip

b. fish trap

c. amendment zone

d. broadcast

10. Sources of agricultural pollution:

a. animal wastes

b. pesticides

c. fertilizer

d. all of the above

e. b and c only

11.  These are major causes of fish kills:
a. heat sources
b. odors

c. algae blooms

d. animal manure

MATCHING

Choose the correct answer for each statement from the list provided.

___  11.  Toxins can be produced from these organisms.

___  12.  Can be composted and used as soil amendments.
___  13.  Beneficial insect usage by producers instead of chemicals.
___  14.  Used to clean up saltwater algal blooms, but kills coral reefs.
___  15.  Most effective method of decreasing nonpoint pollution.
A. organic farming method
F.
wetland restoration
B. feedlot wastes
G.
clay
C. heated water from factories
H.
recycling old farm tires and batteries
D. algal blooms
E. petroleum leaks

Answer to Quiz:

1. E
2. C

3. B

4. D

5. B

6. B

7. D

8. D

9. C

10. D

11. B

12. A

13. G

14. F

Sample drawing from Application exercise: (dimensions are not necessary and will vary as per usage of strip)
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Fast-growing tree species
Slow-growing tree species

Switchgrass

/

Crop

TFioure 19.2.—The multispecies riparian buffcr strip model includes tree rows closest to
the stream, pex to the Leces, shrubs, and then a strip of switchgrass adjacent 10 the
cropland
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