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Друкується у редакційній обробці упорядника
UNIT I
ENVIRONMENTAL RESPONSIBILITY
Purpose of the unit
The purpose of this unit is to increase students’ awareness of individuals’ impact on the environment and to encourage people to evaluate their values. Because environmental awareness is becoming an ever more popular subject it is important to stress this in the English classroom.

Topics Addressed
Ecological safety of Ukraine, Modern legislative principles of ecological safety of Ukraine, The ecological rights of citizens

Learning objectives:

Students will be able to:

· think individually. Define and take ownership of environmental values, both near and far.
· think critically. Understand environmental problems.

· take responsibility for the environment

· take action
Warm up, Mind set – “To take care of the planet is to take care of our own house.” – Dalai Lama.

The teacher writes the statement on the blackboard and begins class by discussing the words of Dalai Lama.

Activity 1.
Students think individually, define and take ownership of environmental values, both near and far.

Step 1. The teacher introduces himself/herself and tells the students where he/she is from and proudly states why he/she likes his/her home town. The teacher asks students to answer the questions: What is your name? Where do you live? What do you like about the place you come from?
Step 2. The teacher uses the Socrates system of leading questioning which treats the students as individuals who think for themselves. Each student defines his value about home town (immediate environment) and is encouraged to extend those values out into larger environments of the whole earth.

The teacher draws a small human figure on the blackboard, draws a box room around the human figure, and asks students to answer the question “What do you like about your room?”

The teacher draws a house around the box – “What do you like about your house?”

The teacher draws a circle around the house, representing the town –“What do you like about your town?”

The teacher draws a square around the town, representing Ukraine – “Are you proud to be a Ukrainian? What do you like about your country?”

The teacher asks the same questions for “continent” and “planet” and draws them on the blackboard.
Step 3. The teacher asks the students to repeat after him/her – “This is MY room. This is MY house. … My town, My country, My continent, My planet.”

Then the teacher asks the students to answer the questions:

“Who else lives on your planet?” (Animals, fish, plants, etc.)

“Is this their planet too? Can you live without them?”

“Life existed on Earth 3.87 billion years ago. Do plants and animals have a right to a clean environment too?”

“If you have children, do they have the same right to a clean environment as you do?”

“Homo sapiens, humans like you and I have been living on this planet for 30,000 years. Do humans, in the next 30,000 years, have the same right to a clean environment as you do?

Activity 2.

Students will think critically and understand environmental problems.
Step 1. Students are encouraged to think critically about their environments ranging from their immediate room to the long reaching global environment .The teacher asks the students to answer the questions:  ”What do you NOT like about your room (home)? What do you NOT like about your town (country, continent, planet)?”
Step 2. The teacher puts some garbage on one student’s desk and asks “Can I put my garbage in your room (house, city, country, continent, planet)?”

Activity 3.

It is a cooperative activity that provides students with an in-depth understanding of ecological problems and reasons for studying ecology.

Step 1. Divide the number of students by five according to the number of Readings (#1, 2, 3, 4, 5) into cooperative learning teams. Pass out the Readings and Student Worksheets. Each student in the team should be given the same number of the Reading.
Step 2. After the students have finished reading and completing the student worksheets the teacher asks them to talk about the topic and share answers to the worksheets in their teams.
Step 3. When the students have completed their work the teacher asks them to jigsaw and each team must have Readings #1, 2, 3, 4, 5 to share information in their readings and the answers to the student worksheets. All members of the five teams will be expected to fill in their worksheets (#1, 2, 3, 4, 5) as each member reports.
Step 4. Then the teacher may wish to have a brief class discussion of the material in each reading (#1, 2, 3, 4, 5).

READING #1

ECOLOGY
Ecology is a very popular word today. But what does it mean? Ecology is a science which studies the relationship between all forms of life on our planet and the environment. This word came from Greek “oikos” which means home. The idea of home includes our whole planet, its population, Nature, animals, birds, fish, insects and all other living beings and even atmosphere around our planet.
Since ancient times Nature has served Man giving everything he needs: air to breathe, food to eat, water to drink, wood for building and fuel for heating his home. For thousands of years people lived in harmony with the environment and it seemed to them that the resources of nature had no end or limit. With the industrial revolution our negative influence on Nature began to increase. Large cities with thousands of steaming, polluting plants and factories can be found nowadays all over the world. The by-products of their activity pollute the air we breathe, the water we drink, the fields where our crops are grown. That’s why those who live in cities prefer spending their days off and their holidays far from the noise of the city, to be closer to nature. Perhaps they like to breathe fresh air or to swim in clear water because the ecology is not so poor as in the cities.
So, pollution is one of the most burning problems of nowadays. Now millions of chimneys, cars, buses, trucks all over the world exhaust fumes and harmful substances into the atmosphere. These poisoned substances pollute everything: air, land, water, birds and animals. So, it is usually hard to breathe in the large cities where there are lots of factories and industrial plants. Everything there is covered with soot and dirt. All these affect harmfully. Every year the atmosphere is polluted by about 1000 tons of industrial dust and other harmful substances. Big cities suffer from smog. Cars with their engine have become the main source of pollution in industrial countries. Vast forests are being cut down for the need of industries in Europe and USA. As a result some species of animals, birds, fish and plants have disappeared and keep disappearing.
The greenhouse effect is unquestionably real, and is essential for life on the Earth. It is the result of heat absorption by certain gases in the atmosphere (called greenhouse gases because they trap heat) and re-radiation downward of a part of that heat. Water vapor is the most important greenhouse gas, followed by carbon dioxide and other gases. Without a natural greenhouse effect, the temperature of the Earth would be about zero degrees F (-18 degrees C) instead of its present 57 degrees F (14 degrees C). Human activity has been increasing the concentration of greenhouse gases in the atmosphere (mostly carbon dioxide from combustion of coal, oil, and gas; plus a few other gases). There is no scientific debate on this point. Pre-industrial levels of carbon dioxide (prior to the start of the Industrial Revolution) were about 280 parts per million by volume (ppmv), and current levels are about 370 ppmv. We would expect to see a doubling of carbon dioxide over pre-industrial levels around the year 2065. Global surface temperatures have increased about 1 degree C since the late-19th century. The warming has not been globally uniform. Some areas (including parts of the southeastern U.S.) have cooled. An enhanced greenhouse effect is expected to cause cooling in higher parts of the atmosphere because the increased “blanketing” effect in the lower atmosphere holds in more heat. Cooling of the lower stratosphere (about 30-35,000ft.) since 1979 is shown by satellite Microwave Sounding Unit. Indirect indicators of warming such as borehole temperatures, snow cover, and glacier recession data are in substantial agreement with the more direct indicators of recent warmth. Arctic sea ice has decreased since 1973, when satellite measurements began but Antarctic sea ice may have increased slightly.
Whether scientists or politicians, bankers or students, whether Greek, Norwegian, Hungarian or Finn…all are encouraged to make a contribution towards protecting the environment. Nowadays there are many different groups in many countries, which try to find solutions to the problems of pollution at the national and international level. Greenpeace is a very famous group. It started functioning in 1971. Its headquarters is in Amsterdam, but it operates in 25 countries worldwide. “Friends of the Earth” is one of the British groups with an international reputation. Its general aim is to conserve the planet’s resources and reduce pollution.
READING #1 STUDENT WORKSHEET
Name________________________________________________________________

Class________________________________________________________________

Date________________________________________________________________

1. What does ecology mean?__________________________________________

_______________________________________________________________

2. What is the most burning problem of today?________________________

_______________________________________________________________

3. What is greenhouse effect?______________________________________
_______________________________________________________________

_______________________________________________________________

4. Why are greenhouse gases increasing?______________________________

________________________________________________________________

________________________________________________________________

5. Why is the climate warming?_____________________________________
_______________________________________________________________

6. What organizations are working to stop pollution? _______________________________________________________________

____________________________________________________________________

READING#2

ECOLOGICAL PROBLEMS
The Earth is the only planet in the solar system where there is life. If you look down at the Earth from a lane you will see how wonderful our planet is. You will see blue seas and oceans, rivers and lakes, high snow-capped mountains, green forests and fields. For centuries man lived in harmony with nature until industrialization brought human society into conflict with the natural environment. Today, the contradictions between man and nature have acquired a dramatic character. With the development of civilization man’s interference in nature has increased. Every year the world’s industry pollutes the atmosphere with millions of tons of dust and other harmful substances. The seas and rivers are poisoned with industrial waste, chemical and sewage discharge. People who live in big cities are badly affected by harmful discharge from industrial plants and city transport and by increasing noise level which is as bad for human health as lack of fresh air and clean water.
Among the most urgent problems are the ozone layer, acid rains, global warming, toxic pollution of atmosphere, disappearance of forests, contamination of underground waters by chemical elements, destruction of soil in some areas, threat to some flora and fauna representatives, etc.
One of the most important pollution problems is the oceans. Many ships sail in the ocean water – fishing ships, some ships carrying people, some carrying oil. If a ship loses some of the oil in the water, or waste from the ships put into the ocean, the water becomes dirty. Many sea birds die because of the polluted water. Many fish die in the sea, others are contaminated. Fishermen catch contaminated fish which may be sold in markets, and people may get sick from eating them. Lakes and rivers are becoming polluted, too. Some beaches are dangerous for swimming.

Another important problem is air pollution. Cars and factories pollute the air we use. Their fume also destroys the ozone layer which protects the Earth from dangerous light of the Sun. Aerosols create large “holes” in the ozone layer round the Earth. Burning coal and oil leads to global warming which may bring about a change in the world’s climate. The other problem is that our forests die from acid rains. Deforestation, especially destruction of tropical forests, affects the balance of nature in many ways. It kills animals, changes the climate and ecosystem in the world. A person can do some damage to the environment but the greater part of pollution certainly comes from industry. Modern industry production is the main threat to nature.
There are a lot of places on our planet that need immediate help. Our country is nor exception. The nuclear accident at Chernobyl, which took place on April 26, 1986, has seriously aggravated the ecological situation in Belarus. That catastrophe can be considered as the largest disaster of the 20th century. As the result of that accident 18% of territories of our republic were contaminated by radioactive elements. The agriculture of our country suffered great losses. More than 20% of the population has also suffered. A death rate among children has increased considerably. The wide researches are carried out, but health state of the people living in polluted areas, is worsened. The level of cancer diseases has increased, the immunity of children and women is weakened, many diseases appear out not only a few years later. Everyone understands that this catastrophe is a threat to health of our nation, and though years have already passed, the results will be shown on the future generations.
Ecological problems have no borders. European states solve these problems together: the necessary measures are taken, congresses and conferences on these questions are organized, and these questions have already the reflection in the legislation of many countries. The activity of many public organizations is directed to protect environment. “Greenpeace” acts against nuclear tests, radiating threat, pollution of the environment by waste industrial products. This organization influences public opinion through mass media. Environment disasters can be avoided if people broaden ecological education and every person understands that the beauty of nature is extremely fragile and people must obey the unwritten laws of nature. Governments must be prepared to take action against pollution. Air pollution could be reduced if plants and factories were made to fit effective filters on chimneys and car exhausts. Green zones around big cities must be protected and extended. Natural resources should be used economically because their stocks are not unlimited. The ecology is a science studying interaction of organisms among themselves and an environment.

READING#2 STUDENT WORKSHEET
Name____________________________________________________________

Class_____________________________________________________________

Date______________________________________________________________

1 .What is the result of industrialization?__________________________________

____________________________________________________________________

2. What are the most urgent ecological problems?_____________________________
____________________________________________________________________

3. What are the results of water pollution?___________________________________

____________________________________________________________________

4. What are the results of air pollution?_____________________________________

____________________________________________________________________

5. What are the effects of acid rains?_______________________________________

____________________________________________________________________

6. What was the effect of nuclear accident in Chernobyl?_______________________
____________________________________________________________________

7. How can environment disasters be avoided?_______________________________
____________________________________________________________________

READING#3

ECOLOGICAL SAFETY IN UKRAINE
The level of ecological safety, an important element of the general system of national security, determines the state of protection of an individual, society, state from unfavorable influence of the environment, caused with natural and human-caused factors, extremely high techno-genetic load on the territory of Ukraine. Basic reasons for the current unsatisfactory ecological situation are: the development of mainly ecologically dangerous raw materials industries; high level of concentration of dangerous industries; high level of resource and power consumption; outdated technologies; exhausted industrial facilities; low level of production culture and violation of project technological regimes; big volumes of waste accumulation during decades, which are threatening the natural environment; law efficiency of cleaning installations; insufficient level of ecological consciousness of the society; financial problems of enterprises, which restrict their capabilities in introduction of nature-conservative measures; lack of budgetary assignations to relevant branches.

Today, the depreciation of basic production assets of the majority of branches of the Ukrainian economy reaches at average 50%. The paces of updating of assets do not meet norms. This situation is with industrial-production assets of mining enterprises (at average 65%). The Ukrainian economy is characterized with high share of resource- and energy-intensive technologies, which introduction and facilitation was cheap and required no cleaning installations. It was possible due to the absence of efficient legal, administrative and economic mechanisms of nature management.

Ukraine still lacks economic stimulus for introduction of environmentally safe technologies. The country’s level of application of innovative, energy saving and nature-conservative technologies, including technologies of processing, utilization and waste liquidation, is still very low. The situation with management of wastes and their big volumes, the problem was not responded adequately during a long period of time, is still crisis. There is a significant gap between the progressive accumulation of wastes and introduction of technologies for their utilization. The accumulation of wastes has become one of the weightiest factors of environment pollution and bears a negative impact on all environmental components. That is why the volume of wastes production, enlargement of the sphere of their utilization, ecologically safe liquidation and gradual reduction of their accumulations must become a paramount task. The main load on the environment in the industrial sector is produced by chemical, metallurgical, mining and power generation industries.
Potentially dangerous facilities, a sudden accident at which may bring heavy ecological damage, account for the majority of the Ukrainian industry. Almost one third of Ukraine’s production comes to them. The most dangerous and saturated with such facilities areas are the territories of Donetsk, Zaporizhzhia, Luhansk, Lviv, Sumy and Kherson regions. In some regions, in particular, Kharkiv region, high-toxic agents are concentrated in big amounts, which utilization is unsettled. 20% of the territory of Ukraine is unsatisfactory for soil’s over-saturation with different toxic compounds. Basic sources for their pollution are agriculture, industry and transport. Another big problem is scaled petrochemical pollution of underground waters and soils. Here is the list of issues demanding immediate settlement: sticking to ecological safety demands in energy and nuclear branch; maintenance of ecological safety while handling of radioactive wastes; drafting the complex of technologies, methods and technical means for evaluation of ecological safety of automobiles during their exploitation; reaching ecological safety when handling of wastes; attaining stable and guaranteed ecological safety of military activities and conversion of the military-industrial complex; drafting scientific methodological grounds for regulation and planning of techno-genetic and ecological safety within the framework of the integral state system of accident, disaster and emergency prevention; drafting ecological demands to protection, rational use and restoration of depths under new economic conditions; determining priority scientific achievements in the sphere of the use of natural resources, environment protection and ecological safety.
The system of laws regarding the maintenance of ecological safety in Ukraine has been formed. However the active legislative system has numerous drawbacks: legislative norms are of general nature and refer to in-house acts; restriction and regulation of activities is held through under-law acts, licenses and permissions, which sometimes contradict each other, which causes different understanding of the sense of ecological safety and hampers efficient realization of the set lawful norms; the absence of reasonable criteria of rating upon the factors of danger or adverse effect on the environment by potentially dangerous objects, this fact prevents from determination of priorities in decision making and inventory of potentially dangerous industries. The average level of emergency risk in Ukraine is second order higher than the admissible level, accepted in developed countries.
According to the world and European practice, the existent and new mechanisms of regulation of ecological safety are supposed to be developed and invented, in particular: identification of dangerous types of activities, as a basic criterion for evaluation of ecological safety; licensing of dangerous types of activities, as an instrument of regulation of security level when handling hazardous substances and processes; insurance of ecological risks; implementation of ecological audit, as one of likely instruments of evaluation of the level of danger; application of the “risk” notion, as an integral index of likely ecological threats.

High level of ecological safety is not only a necessary condition for securing the rights of citizens of Ukraine to safe and healthy environment, which is guaranteed by Article 50 of the Constitution of Ukraine, but also an integral condition for promotion of the country on the way of integration to the European community.

READING #3 STUDENT WORKSHEET
Name___________________________________________________________

Class____________________________________________________________

Date_____________________________________________________________

1. Name basic reasons for the current unsatisfactory ecological situation in Ukraine. _____________________________________________________________
____________________________________________________________________
2. What is the Ukrainian economy characterized with?_________________________

____________________________________________________________________

3. Characterize the situation with management of wastes._________________ _______________________________________________________________
____________________________________________________________________

4. What are the most ecologically dangerous areas in Ukraine?_______________ ______________________________________________________________
____________________________________________________________________

5. Name basic sources for those areas pollution.______________________________

____________________________________________________________________

6. What are the issues demanding immediate settlement in Ukraine?______________

____________________________________________________________________

7. List the drawbacks of the legislative system of Ukraine related to ecology._______

___________________________________________________________________________________________________________________________________

8. What is the average level of emergency risk in Ukraine?_____________________

____________________________________________________________________

9. What new mechanisms of regulation of ecological safety are to be developed in Ukraine?_____________________________________________________________________________________________________________________________________________________________________________________________________

10. Which article guarantees the rights of Ukraine’s citizens to safe and healthy environment?_________________________________________________________
READING #4

MODERN LEGISLATIVE PRINCIPLES OF UKRAINE’S ECOLOGICAL SAFETY
In modern terms the necessary constituent of Ukraine national security is ecological safety. Its providing goes out into the first place, because life and health of people, integrity of nations, society, and state depend on it. A category “ecological safety” appeared in the Ukrainian legislation with taking the Declaration about state sovereignty of Ukraine, July 16, 1990. In a section “Ecological safety” proclaimed, that Ukraine cares of ecological safety of citizens, genetic fund, the young generation, and also has a right to forbid building and halt functioning of any objects, that create a threat ecological safety.

Principles, which determine an orientation and maintenance of ecological legal norms, belong to main principles of ecological right and ecological safety of Ukraine. They are: principle of the legal providing of harmonious cooperation of society and nature; principle of the legal providing of ecological safety; principle of the legal fixing of natural objects belonging to concrete subjects and so on. These and all of other principles of ecological right appear through their maintenance, fastened, as a rule, in normative acts, different after the legal act. Principle of the legal providing of harmonious cooperation of society and nature, essentially, determines the strategy of ecological right development. Providing of harmonious cooperation of society and nature is expressed in achievement of ecological equilibrium. The achievements of ecological equilibrium is carried out after the following directions: setting of ecological norms and standards of the spacecraft venting; determination of limits on the use of proper natural objects and fixing in the legal order of rules of their use; establishment of facilities and methods of recreation of the proper natural resources and providing their proper preservation; compensation of ecological and economic harm; conducting of complex of ecological measures which provide safety for the health of people, including food stuffs; realization of control and observant functions of the state of nature; development of the system of ecological management; harmonization of ecological relations which specify on the ways of ecological crisis overcoming. The non-observance of ecological requirements, which provide the preservation of natural environment, can lead to an ecological crisis. That is to such stage of cooperation of society and nature, on which contradictions are too sharpened between an economy and ecology, economic interests of society in a consumption and use of environment and ecological requirements.
Principle of the legal providing of ecological safety fastened in the item 16 of the Constitution of Ukraine: “Providing of ecological safety and support of ecological equilibrium on territory of Ukraine, overcoming of consequences of the Chernobyl catastrophe – catastrophe of planetary scale, saving of genetic fund of the Ukrainian people are the obligatory of the state”. The main point of this principle is: with the help of legal and other measures the support of the safe for people and environment state is provided. This principle helps the realization of other principles.
There are two important positions of the legal providing of warning fastened in the Ukrainian legislation: worsening of ecological situation and origin of danger for health of people. Measures on ecological safety providing are regulated more detailed in normative acts, which regulate the concrete types of economic activity. In particular, the Law of Ukraine “On the pesticides and agrochemical” regulates legal relation, connected with state registration, production, purchase, transporting, storage, realization and application of pesticides and an agrochemical safe for a health of person. The Law of Ukraine “On the use of nuclear energy and radiation security” is directed on ecological danger warning in the process of appeal of radio-active materials and wastes, in the process of the use of nuclear energy, radiation defense of population and others like that. A natural environment is considered as safe, when its condition answers the criteria, standards, norms, in particular of cleanness (unpolluted), resource intention (inexhaustibility), ecological firmness, sanitary requirements, specific variety, capability to satisfy the interests of users and others like that.

READING #4 STUDENT WORKSHEET
Name_____________________________________________________________

Class______________________________________________________________

Date_______________________________________________________________

1. When did “ecological safety” appear in Ukraine? ________________________________________________________________________________________________________________________________________
2. Name the principles of ecological safety in Ukraine. ________________________________________________________________________________________________________________________________________

3. What principle determines the strategy of ecological right development in Ukraine?____________________________________________________________________________________________________________________________

4. What are the directions after which the achievements of ecological equilibrium are carried out?__________________________________________________ ____________________________________________________________________

5. What is the result of non-observance of ecological requirements? ___________________________________________________________________________________________________________________________________
6. What is the main point of ecological safety? ________________________________________________________________________________________________________________________________________

7. Name two positions of legal providing of warning fastened in the Ukrainian legislation.___________________________________________________________________________________________________________________________

8. What are the normative acts regulating the types of economic activity? __________________________________________________________________________________________________________________________________
READING #5
THE ECOLOGICAL RIGHTS OF CITIZENS AND THEIR PROTECTION

Article 16 of the Constitution of Ukraine stipulates that the maintenance of ecological safety and maintenance of environmental equilibrium on the territory of Ukraine, elimination of the consequences of the Chernobyl accident – an accident of a planetary scale, preservation of the genetic fund of the Ukrainian people is the responsibility of the state
On 5 March 1998 the Ukrainian Parliament ratified the Main Directions of Ukrainian State Policy in the Field of Environment, Use of natural Resources, and Maintenance of Ecological Safety. According to the Main Directions, there is a long-term state strategy of solving environmental problems. It stipulates that the system of priorities in the field of environmental protection consists of:
· ensuring ecological safety of objects and radiation protection of the population and environment;

· minimizing the effects of the Chernobyl accident;

· construction of new and reconstruction of existing capacities of municipal waste water treatment facilities;

· environment friendly technologies in industry, power engineering, agriculture, construction, and transport;

· improvement of the ecological conditions of rivers in Ukraine and quality of portable water;

· preservation of biological and landscape diversity.
Thus, Ukraine has proclaimed its course for preserving the environment, ensuring the rights of citizens to a safe, healthy environment, and to compensation of damages caused by violations of such rights.

The same provisions are set out in the Constitution of Ukraine and the Land, Forest, and Water Codes of Ukraine, the Code of Ukraine on Mineral Resources as well as the Environmental Protection, Natural Reserve Fund of Ukraine, Protection of Atmospheric Air Acts of Ukraine as well as other legal instruments.
How to protect one’s rights? The Environmental Protection Act of Ukraine determines the ecological rights and obligations of citizens of Ukraine, and guarantees of their protection. It is possible to differentiate two ways of protection of the ecological rights of citizens: self-defense and state protection (protection by state institutions).

Article 11 of the above-mentioned Act imposes on councils, specially authorized state agencies in the field of environmental protection and use of natural resources, the following responsibilities:

· to provide comprehensive assistance to citizens in implementing environmental protection activity;

· to take into account their suggestions concerning improvement of the environment and rational use of natural resources;
· to engage citizens in solving issues of environment protection and use of natural resources.

More and more often one faces violations of the specified norm. Therefore, the state should envisage measures to prevent such offences. They could include, in particular, the following:

· judicial control over the activity of appropriate bodies (the system of administrative courts);

· administrative (interdepartmental and external) control and supervision carried out within the executive branch of power;

· organization of reception and consideration of applications of citizens by government agencies;

· supervision by the public prosecutor of the activity of certain structures of executive power and local government institutions;

· control by representative bodies on the management personnel, but without violation of the principle of division of powers.

Besides, the same Article provides citizens with an opportunity to protect their rights in judicial order according to Ukrainian legislation.

There is a growing number of cases when people apply to court for this reason. For example, residents of Liman village, Zmeevsky rayon, Kharkov region applied to court to recognize their territory a zone of ecological disaster because of the operation of the Zmeev hydroelectric power plant, since in administrative order, local bodies have ignored their appeals. The court of first instance refused to satisfy the claim. Concerned by the developments, the local authority decided, at a session of the village Council, to recognize the village as having special status because of the adverse ecological situation. It should be understood that addressing a court, a person is not just protecting his violated ecological rights, but also the rights and interests of society as a whole. Ukrainian legislation has no uniform statutory act that would directly regulate applications by citizens to courts in connection with illegal actions of government bodies. Beside domestic judicial protection, the citizens of Ukraine can apply to the European Court for Human Rights. An application should be filed with the European Commission for Human Rights, which decides whether to pass it to the European court or to consider it directly. The case can be considered by the Commission if the applicant has exhausted all possible means of protection at national level and this can be proved, and before expiry of six months from the date of the negative response from the last instance.
The commission is not authorized to determine the case independently; it only makes conclusion about violation of the rights and tries to solve the dispute in an amicable way. In its turn, the function to make decisions is assigned to the Committee of Ministers of the Council of Europe. After 1994 the procedure has become simpler, and individuals, nongovernmental organizations, and groups of persons have the right to apply directly to the Court. Committees of three judges are established for consideration of complaints in the European Human Rights Court, they decide on the acceptability of complaints. There are also chambers of seven judges, and big chambers of 17 judges that directly decide on the restoration of violated rights.
Certain protection of the ecological rights is carried out also by the Constitutional Court of Ukraine. According to the Constitution of Ukraine, and also the special Constitutional Court of Ukraine Act of Ukraine, it has the right to solve questions on conformity of acts and other legal regulations with the Constitution, and to give official interpretation to the Constitution. It certainly applies to legal instruments in the field of environmental protection. In July 1999 Ukraine ratified the Convention on Access to Information, Citizen Participation in Decision-Making and Access to Justice on Issues Concerning Environment. This Convention stipulates the creation and improvement of mechanisms of citizens’ access to information, participation in decision-making, and access to justice on environmental issues that will promote improvement in the quality of administrative decisions. The pre-condition for Ukraine joining the Convention was the adoption of the Environmental Education and Ecological Information Acts of Ukraine.
Certainly, creation of safe environment is conditioned by further improvement of legal regulations. It is necessary to take into account the fact that norms of the environmental law are inextricably related to norms of legislation on land, forest, water, fauna, vegetation, atmosphere, and natural reserves. Each branch of environmental law contains norms that regulate relations in environmental protection and use both of specific natural resource, and the norms directed at environmental protection as a whole. At the same time, environmental legislation regulates relations in the field of environmental protection in general. That is, regular citizens practically are not capable of analyzing environmental legislation.

And the main purpose of ecological reforms is securing constitutional rights to an ecologically safe life for each citizen. The Ministry of Environmental Protection in Ukraine is making attempts to develop a uniform codified document regulating issues of environmental protection. The new draft of the Code of Environment intends to systematize norms of the environmental law in order to establish conditions for implementation of environmental rights by citizens of Ukraine. Therefore we shall not only know about the existing rights, but also we can implement them in practice.

READING #5 STUDENT WORKSHEET
Name______________________________________________________________

Class_______________________________________________________________

Date________________________________________________________________

1. What are the priorities of environmental protection? ________________________________________________________________________________________________________________________________________

2. How to protect one’s rights? ________________________________________________________________________________________________________________________________________

3. What are the legal instruments to protect environment in Ukraine? ________________________________________________________________________________________________________________________________________

4. Does Ukraine have a uniform statutory act to regulate applications by citizens to courts? ________________________________________________________________________________________________________________________________________
5. What does environmental law contain? ________________________________________________________________________________________________________________________________________

6. What is the main purpose of ecological reforms in Ukraine? ________________________________________________________________________________________________________________________________________

7. What is the role of the Ministry of Environmental Protection of Ukraine? ________________________________________________________________________________________________________________________________________

Activity 4.  Students will take responsibility for the environment. This critical awareness of the different environments which they own leads to responsibility and finally, actions ranging from their immediate room today to the long reaching global environment in the future. The teacher should write down on the blackboard:   ”Every single small daily action, even around your home, helps your whole planet. To take care of the planet is to take care of our own house.”

Step1. Ask students to answer the questions:
· What can you do today to improve your room? (clean up your messy room?)

· What can you do tomorrow to improve your home? (clean up the home and yard, start a vegetable garden, plant a tree?)

· What can you do this week to improve your town? (pick up litter, tell other people why do you do these improvements, start or join an ecology club, petition your city government for a recycling program?)
Step 2. Ask students to answer the questions:

· What can you do this month to improve your country? (boycott non-ecological products; buy eco-friendly and reusable products; write to polluting factories and boycott their products; write to government representative and the newspaper editor; participate in environmental events and demonstrations?)

· What can you do this year to improve your continent? (turn off the lights when you leave the room; walk, bike, roller skate, bus, or take a train rather than take a car?)
Step 3. Discuss the following questions with the students:

· What can you do in your lifetime to improve your planet? (vote for “environmental” government representatives; buy energy-saving appliances such as fluorescent light bulbs; not buy a car and thus save your money and your planet; choose a profession that can help the environment?)
Activity 5 will increase students’ awareness of peoples’ impact on the environment.

Step 1. Divide the students into several teams and give each team a different card.

Step 2. Instruct students to read the task and discuss the possible courses of action. Then they need to come to an agreement on one desired course of action.
Step 3. The teams will explain to the class what their dilemma was, what they decided to do about it, and why.

Card 1. You are having a picnic with your family at the beach and you see another family leaving to go home, without having picked up their own trash. It is clear that the other family is going to leave litter all around. Would you: 
- move quickly and ask them to pick up the trash before they leave?

- wait for them to leave and pick up the trash for them?

- do nothing?

- other? (specify)

Card 2. You are an influential member of the community. On your way home from work, you are stopped by a police officer and fined for having excessive auto emissions. Would you:

- use your influence to have the ticket invalidated?

- sell the car to some unsuspecting person?

- work to get the law changed?

- get your car fixed and pay the ticket?

- other? (specify)

Card 3. You love children and would like to have a large family. You are aware, however, that the world’s population is expected to triple in the coming century. Would you:

- plan to have a large family anyway?

- decide not to have children?

- limit yourself to one or two children?

- other? (specify)

Card 4. Your friend has just given you a lovely ivory necklace that she purchased on a trip to Africa. You are aware that African elephants are being slaughtered for their ivory tusks and are now an endangered species. Would you:

- accept the necklace and wear it often?

- accept the necklace but keep it in a drawer?
- explain to your friend why you do not wish to accept her gift?

- other? (specify)

Card 5. You are the president of a large corporation and you are very interested in pollution control. You have told your manager to study the pollution your plant is creating. The manager reports the plant is polluting the community’s air and water. To add the necessary equipment to reduce pollution would cost so much that you would have to lay off 50 employees. Would you:

- add the equipment and fire the employees?

- not add the equipment?

- wait a few years to see if the cost of the equipment will drop?

- hire an engineering firm to make further recommendations?

- other? (specify)
Card 6. Your cafeteria at the University prepares food which is popular with students (pies with meat, pork cutlets, etc.). While you and your friends like these foods, you know that most of these items are high on the food chain, requiring large amounts of water and energy to produce. You are also aware that much of the grain produced in Ukraine is used to feed livestock, while much of the world suffers from hunger and malnutrition. Would you:

· meet with University officials to suggest having less meat served?

· bring your own lunch and not worry about the cafeteria MENU?

· eat whatever is served?

· other? (specify)
Card 7. Your favorite lunch spot continues to use Styrofoam food containers. You are aware that the production of Styrofoam releases chlorofluorocarbons (CFCs) into the atmosphere. CFCs are responsible for destroying the atmosphere’s protective ozone layer and are contributing to global warming. Would you:

· stop buying food at the café?

· talk with manager about switching to more ecologically sound containers?

· do nothing?
· other? (specify)
Card 8. You are finally able to build the home your family has dreamed about. After reviewing the plans for your home, you realize that you cannot include all of the features you had planned for, due to rising construction costs. If you can only choose to include one of the following features, which would you choose:

· solar heating?

· recreation room with fireplace?

· hot tub and sauna?

· greenhouse?

· other? (specify)
Activity 6. Students will write a summary. They have to answer the following questions:

Summary

What do you like about your room? (house, town, country, continent, earth)

What do you not like about your room? (house, town, country, continent, earth)

What can you do today? (tomorrow, this week, this month, this year, this lifetime)

Activity 7 is a student position paper developed on the environmental responsibility issue chosen by each student.

Step 1. Students will make a list of the most important environmental responsibility issues.
Step 2. Each student will select a different issue on the list to research and write a position paper which might be used to influence the decision of a legislator or government agency.

EXTENDED ACTIVITIES
1. Students could write and sign an environmental contract where each student lists actions they will do today, tomorrow, … and through their lifetime.
2. Environmental responsibility reports – Students could undertake research which helps them understand ecological safety of Ukraine and ecological rights of citizens and then make presentation to the class. This work should be completed individually.
UNIT 2

GLOBAL WARMING
Purpose of the unit
Students will examine the topic of global warming, its possible solutions.

Topics Addressed:

Greenhouse effect, fossil fuels, climate change, air pollutants

Learning objectives:

Students will be able to:

· analyze the global warming problem

· identify Freon (CFCs) products, destroyers of the ozone layer in the atmosphere

· give definitions of CFCs, smog, acid rain, fossil fuels
Warm up, mind set.  

A teacher must create a short “strip” story about ozone. A brief story about ozone is written by the teacher. It is cut up into “strips”, small pieces of paper with a half or whole sentence written on it. The strips are mixed up in order and the students have to place them in sequence. Every student chooses a strip and reads out loud to the class as often as necessary. The class must decide the sequence of events and each member should stand or sit in that position in order to recreate the story. When finished the group should be standing or sitting in sequential order. Once again, each member reads his or her strip to create the whole story in sequence.

A STRIP STORY ABOUT OZONE

1. An old refrigerator is taken to the dump.

2. Freon leaks out of its coils as it rusts.

3. One CFC molecule drifts up into the stratosphere where it is activated by the sun.

4. The activated CFC molecule then destroys the ozone molecule.

5. It breaks apart.

6. As a result, more ultraviolet rays reach the earth’s atmosphere.
7. Now, Mary, sunning on the beach burns more easily than she used to.

8. And her father now wears sunglasses to prevent cataracts.

Activity 1 will help students to analyze the global warming problem.

Step 1. Without discussing global-warming or global climate change, the teacher introduces the activity by saying that the students have two articles expressing two different points of view by people in the scientific community about global warming.
Step 2. Divide the students into 2 teams. One team will examine one point of view, and the other will read the other point of view.
Step 3. Give each student the Readings – Scientist 1 or Scientist 2, Questions, and Definitions – and have students to complete the task.
Step 4. When both teams have finished, divide everyone into pairs - one partner from Scientist 1 team and the other from Scientist 2 team. Ask each pair to discuss the questions from the point of view of the article that each one read. Then the pairs return into a whole class and the questions are discussed by everyone.

READING #1 SCIENTIST 1
It’s time to face the facts – the increasing amounts of carbon dioxide and CFCs in the atmosphere are making our planet’s climate warm up. We’ve seen the warning signs in our increasing world temperatures. The 1980s were the hottest decade in recorded history – six of the warmest years ever recorded were 1981, 1983, 1986, 1987, 1988, and 1989. This isn’t proof that global warming has begun, it certainly should warn us that something is happening to our climate. Over the past 100 years, average world temperatures have risen by about 1F. That may not seem like much of an increase, but keep in mind that temperatures today are only about 9F warmer than they were during the last ice age. It takes only a small change in temperature to cause big changes in our world. And if we continue to put as much carbon dioxide into the atmosphere as we’re putting into it now, the world’s average temperature may increase by 3 to 10F within the next 50 years.
If temperatures do rise, we can expect some drastic changes to take place. As temperatures go up, sea levels will rise and many coastal areas will become flooded. The warming could make droughts occur more often in certain areas. Some places, like the Midwest, could become so hot and dry that many crops couldn’t grow there anymore. And all over the world, plants and animals may not be able to adapt quickly enough to the sudden changes in their habitats. Some species could even become extinct. Some people claim that we should wait until we’re absolutely sure of global warming before we do anything to control it. I disagree. If we wait too long, it may be too late to prevent damage from the warming trend.
We must cut carbon dioxide production by at least 20 percent and phase out CFCs now. And since people in the United States produce a lot of the carbon dioxide and CFCs that go into the air, we have to set an example for the rest of the world. We must develop safer chemicals to replace CFCs. We have to switch to solar power and other alternative energy sources. And until we make that switch, we have to use less fossil fuel and become more energy efficient. Industries that continue to use coal and other fossil fuels should be taxed for the excessive carbon dioxide they release. A tax should also be placed on gasoline to encourage people to drive less. And car makers should be required by law to make cars that get better gas mileage.

Individuals must do their part too, by taking public transportation instead of driving their cars so much and by buying more energy-efficient appliances and cars. And we have to stop the burning of tropical rain forests. By preserving these forests, we can reduce carbon dioxide emissions caused by the burning and save the trees and other vegetation that help absorb carbon dioxide.
It will cost money to make some of these changes. But it’s better to pay the price now – not later when the effects of global warming can’t be reversed.

READING #2  SCIENTIST 2
There’s been a lot of concern lately that the world’s climate is warming up. Some scientists say that the increased amounts of carbon dioxide and CFCs in the atmosphere are causing this global warming. According to them, the only way to avoid global disaster is to cut carbon dioxide emissions by at least 20 percent – a move that would affect people all over the world.
I say there’s not enough scientific evidence to back up this call for drastic action. Let’s consider the facts. It is true that there’s more carbon dioxide in our atmosphere than there used to be and that we have added gases, such as CFCs, that were never part of our atmosphere before. But there’s just not enough evidence to prove that these gases are making the world warm up. In the past 100 years, average world temperatures have risen by only 1F. And this hasn’t been a constant rise – between 1940 and 1970, world temperatures actually dropped, and some scientists suggested that another ice age might be on the way. This latest rise could be just another small change in a natural climate cycle.
It’s very important to keep in mind that many of the predictions about the effects of global warming are based on theory. Scientists have come up with these predictions by plugging information about our atmosphere into computers. The computers make predictions about what will happen if we add certain amounts of carbon dioxide and other gases. The problem is, different computer models can give you different answers. Some models have predicted that the increase in carbon dioxide will cause more clouds to form. These clouds would block sunlight and cancel out much of the warming. And, according to other models, it’s possible that the earth’s huge oceans will absorb any extra heat. We just don’t know enough yet about how our atmosphere works.
Because of this uncertainty about what is really happening in our atmosphere, I believe we need to do more research before we make any big changes. To significantly cut the amount of carbon dioxide we put into the atmosphere would make life harder for many people – especially those living in less developed countries. How can we ask them to cut back on releasing carbon dioxide when they’re just now getting the cars and factories that people in more developed countries have had for so long? And in the United States, cutting carbon dioxide production would cost billions of dollars each year. Forcing industries to stop using fossil fuels might drive some smaller firms out of business and hurt people in regions where coal mining provides many jobs. We must do more research before we make changes that, in the end, may cause more harm than good.

QUESTIONS
STUDENT ANSWER SHEET
1. What are the main points brought up by each scientist? ________________________________________________________________________________________________________________________________________

2. What are the advantages and disadvantages of the alternative presented by Scientist 1?________________________________________________________________________________________________________________________________
3. What are the advantages and disadvantages of the alternative presented by Scientist 2?________________________________________________________________________________________________________________________________
4. Can you think of a course of action that is a compromise between the two plans presented by the scientists? ________________________________________________________________________________________________________________________________________
5. What do you think is the best course of action? Why do you feel this is the best thing to do? ________________________________________________________________________________________________________________________________________
6. Do you think it’s important to stay informed about scientific issues? Why or why not? ___________________________________________________________
________________________________________________________________
7. What are some ways you can affect the decisions that politicians and other leaders make about the environment? ________________________________________________________________________________________________________________________________________
DEFINITIONS
Global Warming Activity
The greenhouse effect causes global warming or global climate change. As carbon dioxide, which has increased by 30% since 1850, methane gas, CFCs and other products of combustion increase in the troposphere (the layer in the atmosphere lowest to the ground), a cloud is formed so heat is trapped from rising and the earth heats up. Some scientists say that there is an opposite effect. Since cloud cover is created by pollution, there is less sun shine so the earth is cooler. The temperature rose by 1 degree Fahrenheit over 100 years but this was not constant. Some scientists think that this is a normal climate cycle.
Global Climate Change
These are the predicted changes in the climate because of pollutants in the atmosphere, which could cause altered weather patterns and the rising of sea levels. This was called Global Warming. However, since all scientists do not agree whether the earth is warming up or cooling down, the term was changed to Global Climate Change (as explained in the Scientists’ Articles 1 and 2).

Greenhouse Effect
Heat is trapped by pollutants in the air and so the earth becomes warmer.
CFCs (Chlorofluorocarbons) 

Chemicals are harmful to the ozone layer in the stratosphere, the layer of the atmosphere closest to the sun. CFCs are the major cause of ozone depletion. They are used to produce plastic foam products (polystyrene cups, plates, packing materials and the like) and when these products are broken, they release Freon. Freon, a CFC chemical, is used as a coolant for air conditioning, for aerosol spray in cans and other products. CFCs become activated by the sun and release “ozone eating” chlorine molecules into the stratosphere. These changed molecules than destroy the ozone molecules by splitting them (ozone is created by sunlight and oxygen). This process creates “holes” in the ozone barrier (a very thin layer) and also allows the harmful ultraviolet rays (UV) to reach the earth’s surface. Some scientists disagree that CFCs are causing the loss of ozone. They feel that there is not enough proof and to ban the ozone destroying chemicals would only create hardship for producers and users of the products made from these chemicals.
Ozone
Oxygen plus sunlight produces ozone molecules in the outer layer of the earth’s atmosphere closest to the sun (the stratosphere). This chemical reaction creates a fairly stable situation (State of Equilibrium) of oxygen and ozone molecules in the stratosphere. Ozone is important because it blocks harmful ultraviolet rays from reaching the earth’s surface. The layer of ozone in the stratosphere is “GOOD” ozone. However, there is another layer of ozone that is being produced near ground level (low-level ozone) that is considered “BAD” ozone. This occurs when pollutants, particularly smog, mix with sunlight and create a reaction so that visibility is low and respiratory and other problems are produced. The extra ozone on the ground level can’t reach the stratosphere.
Fossil Fuels 

These are fuels formed by ancient plants and animals, such as, coal, oil and gas. The burning of these fuels (combustion) creates many air pollutants, such as: carbon, nitrogen and sulfur oxides, and particulates.

Smog 

Low visibility, caused by ground level ozone (“BAD” ozone), sulfur, carbon, and nitrogen compounds, particulates (solids in the air, such as soot) and other pollutants in the atmosphere.
Acid Rain 
When precipitation (snow, rain, fog, etc.) mixes with pollutants in the atmosphere, it makes the precipitation acidic. The scale for acidity versus alkalinity is called pH. A neutral pH is 7. Anything under seven becomes acidic and everything above 7 becomes alkaline. Certain levels of acidity and alkalinity are necessary for living things. Many animals and plants can not live in the acid conditions created by the acid rain (usually below 5, animals begin to die).

“GOOD” ozone
It is in the layer called stratosphere (1,5 millimeters thick). The ozone filters UVB or a type of ultraviolet ray from hitting the earth. The other ultraviolet rays are UVA which doesn’t hit the earth for other reasons and UVC which passes down to the earth’s surface. Ozone is created by the combination of oxygen and sunlight. It reaches a state of equilibrium. This is when the ratio of oxygen molecules to ozone molecules stabilizes. However, certain chemicals released into the earth’s atmosphere destroys the ozone molecules and creates a “hole” in the ozone layer allowing the harmful rays to reach the earth’s surface. Some of these chemicals are CFCs (FREON) known chemically as chlorofluorocarbons, hydrochlorofluorocarbons, carbon tetrachloride (used in cleaning solutions) and others. The chief culprit is the CFCs. The chlorine molecule changes and becomes an “ozone eater” by splitting the ozone atom into oxygen. There is now a law in the U.S.A. that forbids the manufacture of CFCs but substitutes them for hydrochlorofluorocarbons which are only less harmful. No substitute has been yet found for CFCs. Over Antarctica is a large hole in the ozone layer. However, ice particles are thought to accelerate the destruction of the ozone and in the summer the hole becomes smaller.

Activity 2 will help students to reinforce the learned information.

Step 1. The teacher asks each student to make up two sentences leaving one word blank for others to fill in. The topic of the sentences can be about global warming from the two articles or from definitions that the students read or that they discussed.
Step 2. Each student reads out one of his/her sentences loud. The other students write down what they think is the missing word. When this is finished, the answers are checked up.

Activity 3 will help students to identify Freon (CFCs) products, destroyers of the ozone layer in the stratosphere. It also increases the students’ vocabulary.

Step 1. Bring to the group ten items. Five of them will be a source of CFCs (Freon) and five will not. If it is impractical to bring in the items, than bring in pictures or photos of them. Some ideas for Freon producing items are: aerosol spray cans, polystyrene (foam) packing material, polystyrene cups, plates, etc., pictures of air conditioners, refrigerators, cars (air conditional), and computers (during the manufacturing process Freon is used). Five other items could be plastics, glass, a picture of a factory with emissions, cigarettes, a detergent box and other things that will lead to a discussion about their harm to the environment but not producers of CFCs.
Step 2. Have the students  write down individually write down in a column whether an item belongs in a “Destroys Ozone” or “Doesn’t Destroy Ozone” column, as the teacher holds up one item at a time for the group to see.
Step 3. After the presentation the teacher asks the students orally identify the item and where it should be placed.

Activity 4 is a cooperative activity that provides students with an in-depth understanding of global warming.

Step 1. Divide the number of students by four according to the number of readings (#1, 2, 3, 4) into cooperative learning teams. Pass out the Readings and Student Worksheets. Each student in the team should be given the same number of readings.

Step 2. Students in teams will begin to read and answer the questions on the student worksheets. Students should read over the worksheet before starting to read. This will give them a guide in their reading.
Step 3. After the students have finished reading and completing the student worksheets ask them to talk about the topic and share answers to the worksheets.
Step 4.When the students have completed their work have them to Jigsaw for each team have Readings #1, 2, 3, 4 to share information in their reading and the answers to the student worksheet. All members of the five teams will be expected to fill in their worksheets (#1, 2, 3, 4) as each member reports.
READING #1
PROTECTION OF ENVIRONMENT
Until recently the planet was a large world in which human activities and the nature were in balance. Acid rain, global warming, ozone reduction, widespread loss of species: we have to face them now. Ecology and economy are very closely connected. Now we have to face degradation of soils, water, atmosphere and forests. Millions of trees are dying in Germany’s Black Forest and thousands of lakes in Sweden are so acidic that nothing can live in them. In Scotland farmers complain that acid rains kill their fish. Forests in Denmark, France, Northern Italy, Greece and Norway are damaged. Thousands of lakes in Canada and the USA can no longer support fish life. The Mediterranean Sea has one of the dirtiest coastlines in the world. Ten million tons of oil, industrial wastes and chemicals are pumped into the sea every year. It causes diseases like typhoid, dysentery, hepatitis and cholera. The Rhone in France, the Po in Italy, the Ebro in Spain and the Nile in Egypt carry pesticides and chemical wastes. Many industries produce waste products, which can be difficult or dangerous to dispose of. Many countries have no storage facilities for the nuclear fuel. The search for ways to dispose of rave waste goes on. In 1982 seventeen countries took part in the United Nations environmental program. The World Commission on Environment and Development, headed by the Prime Minister of Norway, was set up in 1983 by the United Nations. The Commission examined the environment and development problems on the planet and formulated realistic proposals to solve them. Now some chemicals are banned and some must be controlled. In several countries there is frequent analysis of the water around the coasts. The time has come for the governments and their people to take responsibility for the policies that cause the environmental damage.
Environment pollution problem is paid much attention to in the USA. Different environmentalists and environmental societies, like Wilderness Society, try to improve the situation. The level of damage to the forests in the USA is really high. The construction of new roads and the need of wood influenced the cuttings of large areas of forest. As a result some rare species of animals and some plants can disappear.
American environmentalists are also disturbed by the problem of global warming. They pay much attention to the research in this sphere. Global warming is the result of air pollution by different gases. Together with the gases, destroying the ozone layer, it influences the patterns of weather. There are public societies, the aim of which is to attract public’s attention to the most important environmental problems. Some of them, for example, “Pals of the Planet”, publish the materials of how to save the seas from pollution. The “Greenpeace” organization, which appeared in 1971, is one of the leading environmental organizations in the USA and in the world. Its numerous actions of protest against water and air pollution, its program “Water for Life”, started in the USA, helps our planet to survive.

READING #1 STUDENT WORKSHEET

Name________________________________________________________________

Class________________________________________________________________

Date_________________________________________________________________

1. What diseases are caused by chemical wastes? ________________________________________________________________________________________________________________________________________
2. What Sea has one of the dirtiest coastlines in the world? ________________________________________________________________________________________________________________________________________
3. What is the level of damage to the forests in the USA? ________________________________________________________________________________________________________________________________________
4. What is the reason of global warming? ________________________________________________________________________________________________________________________________________
5. What public societies aim to solve environmental problems? ________________________________________________________________________________________________________________________________________

READING #2
NATURE PROTECTION
The range of environmental problems is wide. But the matters of people’s great concern nowadays are atmosphere and climate changes, depletion of the ozone layer, freshwater resources, oceans and coastal areas, deforestation and desertification, biological diversity, biotechnology, health and chemical safety. United Nations Environment Program (UNEP) concentrates its activities on these issues.
One of the most alarming forms of air pollution is acid rain. It results from the release into the atmosphere of sulfur and nitrogen oxides that react with water droplets and return to earth in the form of acid rain, mist or snow. Acid rain is killing forests (nearly every species of tree is affected). It has acidified lakes and streams and they can’t support fish, wildlife, plants or insects.

The protective layer of the Earth, the ozone layer, which protects the Earth from the sun’s destructive ultraviolet rays, is being damaged by chlorofluorocarbons. They are released by the daily use of industrial and household products: refrigerators, air conditioners, foam insulation, cleaning chemicals, food packaging. In the ozone layer they attack the ozone molecules making a “hole”. This “hole” allows more UV rays to penetrate to the Earth. It increases the risk of skin cancer, weakens the immune system of people. Besides, UV rays influence the oceans in the negative way, reduce economically important-crops (rice, cotton, soy beans). The life cycle is going to be undermined by the ozone.
It’s generally agreed that the destruction of the tropical forest has a major impact on the world climate. The tropical rain forest is a natural recycler, provider and protector for our planet. It recycles carbon, nitrogen and oxygen, helps determine temperature, rainfall and other climatic conditions and supports the most diverse ecosystem in the world. Deforestation could cause one forth of all species on earth to vanish in the next 25 years. These forests in Amazonia, South-East Asia and West and Central Africa are being destroyed at an alarming rate of 42 million acres per year.

We have only a few years to attempt to turn things around. We must review our wasteful, careless ways, we must consume less, recycle more, conserve wildlife and nature, act according to the dictum “think locally, think globally, act locally”. Some persons think that we are obliged to remove factories and plants from cities, use modern technologies, redesign and modify purifying systems for cleaning and trapping harmful substances, protect and increase the greenery and broaden ecological education. These are the main measures, which must be taken in order to improve the ecological situation.
READING #2 STUDENT WORKSHEET

Name__________________________________________________________

Class___________________________________________________________

Date____________________________________________________________

1. What are the matters of people’s great concern? ________________________________________________________________________________________________________________________________________

2. What is one of the most alarming forms of air pollution? ________________________________________________________________________________________________________________________________________
3. What are chlorofluorocarbons? ________________________________________________________________________________________________________________________________________

4. What is a natural recycler? ________________________________________________________________________________________________________________________________________
5. What is the rate the forests are being destroyed at? ________________________________________________________________________________________________________________________________________
6. List the main practical measures to improve the ecological situation in the world.___________________________________________________________________________________________________________________________________ 
READING #3

AIR: WHAT’S A TREE GOT TO DO WITH IT?

Everyone knows that trees clean the air. But do you know how they do it? Dave Nowak, a researcher with the USDA Forest Service in the Northeast has studied the effect of trees on air quality extensively. Trees clean the air in basically four different ways and Dr. Nowak has organized these as an easy to remember acrostic. A TREE.
“T” is for Temperature. Who hasn’t sought the cool air under a shade tree or enjoyed the coolness of a walk in the woods? Transpiration from trees (that is the process of moisture evaporating, primarily from leaves) and the canopies themselves not only affect air temperature directly, but also heat storage, wind speed, relative humidity, surface roughness and more. These factors work together to reduce mid-day air temperature under trees in a lawn type setting by almost 2 degrees F cooler than the same lawn with no trees. In effect, trees create a different, i.e. cooler, micro-climate.

So, cooler air is nice, but how does it help air quality? The emission of many pollutants and/or ozone-forming chemicals increases with temperature. A great example of this takes place in parking lots every day. You know how hot your car is after just a few minutes of sitting in the open sun? Well, hot seats and door handles are not the only undesirables happening at that moment when you get in and crank up the AC.
Forest Service researchers in Davis, California found trees in parking lots made air 3 degrees F cooler. Those few degrees difference reduced vehicle surface temperatures up to 36 degrees F, inside (cabin) temperatures by 47 degrees F and, importantly, gas tank temperatures by 7 degrees F! Fewer hydrocarbon emissions result from gas that evaporated out of tanks and hoses with reduced temperatures. At present, most of our parking lots are a place where high temperatures increase pollutant emissions and thus the formation of smog and ozone. Gives new meaning to “made in the shade”, doesn’t it?

“R” is for Removal of air pollutants. Trees are able to remove both gaseous pollutants and airborne particles. Gaseous pollutants include ozone, sulfur dioxide, nitrogen dioxide, and carbon monoxide. These are taken out of the air by trees primarily through leaf stomata. Stomata are small “windows” on green leaves which let carbon dioxide in and oxygen out. Thankfully, these stomata also accept gaseous pollutants in small amounts where it diffuses into spaces between leaf cells and from there is handled various ways. Airborne particles, or particulate matter, is removed (at least temporarily) from the air by mechanical interception, primarily on leaf surfaces. While these bad guys float around in the air, their microscopic size enables them to be breathed deep into our lungs, potentially causing serious health problems or just a temporary irritation. In either case, reducing the amount of airborne particles and gaseous pollutants in areas above the acceptable level is a good thing.
“E” is for Emission of Volatile Organic Compounds (VOCs) and tree maintenance emissions. You may remember some time ago, trees were reported to contribute to ozone formation. This misleading fact contains only part of the truth. Most trees do emit biogenic VOCs such as isoprene which can contribute to the formation of ozone and carbon monoxide. The other side of this story is that in areas with low nitrogen oxide concentrations, such as more rural areas, VOCs are believed to remove ozone. Additionally, since trees lower air temperature, the net effect of increased trees in urban areas is an overall lowering of VOC emissions and therefore ozone formation.
Trees in urban areas require energy inputs for planting, maintaining and removing. Because we burn fossil fuels (which emit CO2, SO2,N, CO and VOCs) in all these activities, we also need to factor that into the Trees + Air equation. In this case, it tips the scale a bit to the net loss side… but not for long!

“E” is also for Energy effects on buildings. Well-placed trees can significantly lower temperatures in buildings by shading them. On the other hand, poorly placed trees can increase energy needs by shading in the winter or blocking summer breezes. For trees to have a net positive effect on energy usage in buildings, proper placement is critical. With proper placement, however, the savings are quite significant. In fact, it is a double win. Homeowners get a lower energy bill while we all benefit from the reduced energy demand. When energy demand decreases, pollutant emissions from the power plants supplying that energy also decreases, and that generally improves air quality.
When we put all these letters back together we get the whole word. Likewise, we must consider each of these effects as cumulative and interactive to understand the overall impact of trees on air pollution. The research on trees and air pollution is rather new and still ongoing. Currently, the best picture we can get is by running simulation models. The general conclusion is that increasing urban tree cover reduces ozone concentration. Economically, it’s probably one of the most efficient ways to do so. And that’s to say nothing of the many other benefits these aesthetically appealing air cleaners provide.

READING #3 STUDENT WORKSHEET

Name_______________________________________________________________

Class________________________________________________________________

Date_________________________________________________________________

1. Who has studied the effect of trees on air quality? __________________________________________________________________________________________________________________________________

2. Write down the word used to remember the ways trees clean the air. __________________________________________________________________________________________________________________________________
3. What is letter “T” for? ________________________________________________________________________________________________________________________________________
4. What is letter “R” for? ________________________________________________________________________________________________________________________________________
5. What is the first letter “E” for? ________________________________________________________________________________________________________________________________________
6. What is the second letter “E” for? ________________________________________________________________________________________________________________________________________
READING #4
“ARTIFICIAL TREES” TO CUT CARBON

Engineers say a forest of 100,000 “artificial trees” could be deployed within 10 to 20 years to help soak up the world’s carbon emissions.

The trees are among three geo-engineering ideas highlighted as practical in a new report.

The authors from the Institution of Mechanical Engineers say without geo-engineering it will be impossible to avoid dangerous climate change.

The report includes a 100 year roadmap to “decarbonise” the global economy.

Launching the report, lead author Dr Tim Fox said geo-engineering should not be viewed as a “silver bullet” that could combat climate change in isolation.
He told BBC News it should be used in conjunction with efforts to reduce carbon emissions and to adapt to the effects of climate change.

Many climate scientists calculate that the world has only a few decades to reduce emissions before there is so much carbon dioxide in the atmosphere that a dangerous rise in global temperature is inevitable.

The authors of this report say that geo-engineering of the type they propose should be used on a short term basis to buy the world time, but in the long term it is vital to reduce emissions.

They define two types of geo-engineering, said Mr. Vaughan of University of East Anglia.

“The first category attempts to cool the planet by reflecting some of the sunlight away. The problem with this is that it just masks the problem”, he said.

“The other type of geo-engineering is to remove carbon dioxide from the atmosphere and store it”.
The team studied hundreds of different options but has put forward just three as being practical and feasible using current technology.

A key factor in choosing the three was that they should be low carbon technologies rather than adding to the problem.

Dr Fox told BBC News:”Artificial trees are already at the prototype stage and are very advanced in their design in terms of their automation and in the components that would be used.

“They could, within a relatively short duration, be moved forward into mass production and deployment”. The trees would work on the principle of capturing carbon dioxide from the air through a filter. The CO2 would then be removed from the filter and stored. The report calls for the technology to be developed in conjunction with carbon storage infrastructure. Dr Fox said the prototype artificial tree was about the same size as a shipping container and could remove thousands of times more carbon dioxide from the atmosphere than an equivalent sized real tree.  Another of the team’s preferred methods of capturing carbon is to install what they term “algae based photo-bioreactors” on buildings. These would be transparent containers containing algae which would remove carbon dioxide from the air during photosynthesis. The third option focuses on the reduction of incoming solar radiation by reflecting sunlight back into space. The report says the simplest way of doing this is for buildings to have reflective roofs. The authors stress that all of these options will require more research and have called for the UK government to invest 10 million pounds in analysis of the effectiveness, risks and costs of geo-engineering. Dr. Fox said: “We very much believe that the practical geo-engineering that we are proposing should be implemented and could be very much part of our landscape within the next 10 to 20 years.”
READING #4 STUDENT WORKSHEET

Name_____________________________________________________________

Class____________________________________________________________

Date______________________________________________________________

1. What are “artificial Trees” necessary for? ________________________________________________________________________________________________________________________________________
2. Will it be possible to avoid dangerous climate change without geo-engineering? _________________________________________________________________________________________________________________________________
3. What is developed to “decarbonise” the global economy? ________________________________________________________________________________________________________________________________________
4. Why is a revise in global temperature inevitable? ________________________________________________________________________________________________________________________________________
5. What is vital to reduce emissions in the long term? ________________________________________________________________________________________________________________________________________
6. How many types of geo-engineering are defined? ________________________________________________________________________________________________________________________________________
7. What is the first type of geo-engineering intended for? ________________________________________________________________________________________________________________________________________
8. What is the second type of geo-engineering intended for? ________________________________________________________________________________________________________________________________________
9. Name the characteristic features of “artificial trees”? ________________________________________________________________________________________________________________________________________
Activity 5 is a student position paper developed on the global warming issue chosen by each student.

Step 1. Students will make a list of the most important global warming issues.

Step 2. Each student will select a different issue on the list to research and write a position paper which might be used to influence the decision of a legislator or government agency.

EXTENDED ACTIVITIES
1. Global warming reports – Students could undertake research which helps them understand how technology and human needs have caused global warming. Then they have to present their reports in the classroom.
2. Political letter – Have either individual students or cooperative learning teams choose an important political issue (e.g., global warning, geo-engineering, etc.), students would then examine news reports to find out what position different office holders take on the issue. Each student should then research the issue and prepare a letter to one of the office holders advocating a particular course of action.
UNIT 3
WHY STUDY AIR POLLUTION?

Purpose of the Unit
Students will examine the topic of air pollution, its possible solutions, and the government agencies that are responsible to deal with environmental issues.
Topics Addressed
Ingredients; Causes, effects, and solutions of air pollution; Individual actions to improve air quality; Formation of the atmosphere; Composition of the air today; Misuse of the atmosphere; Beginnings of pollution; Stratospheric and  tropospheric ozone; “Criteria pollutants”.

Learning Objectives:

Students will be able to:

identify some ingredients of air pollution, identify some causes of air pollution, identify some effects of air pollution, identify some solutions to air pollution, describe some actions they can personally do to improve air quality, describe how our atmosphere was formed, describe the composition of the air we breathe today, explain why man is misusing the atmosphere today, define air pollution, trace the beginnings of pollution by humans, define ozone, explain how stratospheric and tropospheric ozone is formed, describe the ideal weather conditions for the formation of ground-level zone, identify the “criteria” pollutants.

Warm-up, Mind set: What is air pollution?

Begin class by starting the warm-up as a question and discussing air pollution – 3 minutes. Students should understand that air pollution is the excessive concentration of gases and small particles put into the atmosphere by human activity that, by themselves or in combination with other compounds, contaminate, harm or alter the purity of the atmosphere.

Activity 1 helps students understand the basics of air pollution, including causes, effects, ingredients, and potential solutions. One of the purposes of this activity is to explore the guiding question of the unit: Why study air pollution?
Step 1: Place the four posters on the blackboard before class – Air Pollution: Some Ingredients, Air Pollution: Some Causes, Air Pollution: Some Effects, Air Pollution: Some Solutions.

Step 2: Hand each of the students the Air Pollution Strips (2 or 3 strips) and have students tape their strips under each poster for the entire class to see.
Air Pollution Strips: Factories, Dry cleaners, Chemical solvents, Electric Power Plants, Burning fossil fuels, Cars and trucks, Hair sprays, Lawn mowers, Leaf blowers, Glass and oven cleaners, Motor boats, Motorcycles, Causes lung disease, Fades paint, Causes eye irritation, Destroys building materials, Breaks down immune system, Stunts plant growth, Cracks windshield wipers, Reduces visibility, Reduces agricultural crop yields, Ozone, Particular matter, Carbon monoxide, Smoke, Sulfur dioxide, Lead, Oxides of nitrogen, Dust, Reactive organic compounds, UV rays of the Sun, Invest in electric car research, Use clean-fueled vehicles, Ride a bike, Take a bus, Tune-up motor vehicles, Drive the speed limit, Drive fewer miles, Use non-aerosol products, Limit industrial waste, Use electric or push mowers.
Step 3: Discuss the placement of the strips with the students to be certain they are in the correct spots. Once all strips are in the correct spots, ask students to copy the information from each poster and strips in outline form in their notebooks.
Step 4: Tell each of the four teams (one for each poster) to sit down as a team and briefly discuss the items and answer the questions of the Questionnaire:
QUESTIONNAIRE
Name____________________________________________________________
Class__________________________________________________________
Date___________________________________________________________
1. Which items (causes, effects, ingredients, and solutions) surprised your team?

A_____________________________________________________________
B_____________________________________________________________
C_____________________________________________________________
D______________________________________________________________
E_____________________________________________________________
2. Which items (causes, effects, ingredients, and solutions) concerned the team the most?

A______________________________________________________________
B______________________________________________________________
C______________________________________________________________
D______________________________________________________________
E_______________________________________________________________
3. What other items (causes, effects, ingredients, and solutions) would your team add to the list?

A__________________________________________________________
B__________________________________________________________
C__________________________________________________________
D__________________________________________________________
E__________________________________________________________

4. Which solutions could you participate in right now?

A__________________________________________________________

B__________________________________________________________

C__________________________________________________________

D__________________________________________________________

E__________________________________________________________
Step 5: Give each team a copy of “Components of air pollution”. Then have each team select a spokesperson to share their answers and opinions with the rest of the class.
COMPONENTS OF AIR POLLUTION
	ROC   
	Reactive Organic Compounds
	Compounds  that contain hydrogen   and carbon. Found in gasoline and petrochemicals.

	NOx   
	Nitrogen Oxides (Oxides of Nitrogen)
	Combinations of nitrogen oxide,

nitrogen dioxide, and other oxides of

nitrogen that are created as a result 

of combustion.

	CO    
	Carbon Monoxide
	A colorless, odorless, toxic gas given

off during incomplete combustion,

primarily from motor vehicles.

	SOx
	Sulfur Dioxide
	A colorless gas produced during combustion and natural decomposition (sewer gases).

	PM10
	Particulate Matter       
	Solid particles or liquid droplets, including fumes, smoke, dusts, and aerosols.

	O3
	Ozone
	A gas that forms in the atmosphere when 3 atoms of oxygen are combined (O3). High in the stratosphere surrounding the earth, a layer of ozone gas forms an  important and effective protective barrier against the sun’s ultraviolet rays. Tropospheric ozone or ground-level ozone is a major pollutant and is harmful.


Step 5: When the four teams have answered their questions, bring the class together and ask each team to make its presentation (limit teams to a 3-minute presentation).

Activity 2 helps students check their knowledge of Air Pollution.

Step 1: Make a copy of the Air Pollution IQ quiz for each student. Tell students they are now going to take a quiz to determine their Air Pollution IQ. Give each student a copy of the quiz and explain to them to circle either True or False on their papers.

WHAT’S YOUR AIR POLLUTION I.Q.?

Directions: Circle true or false in each of the following questions. Then check your 

answers with your teacher to figure your Pollution I.Q.
	1. Air pollution is harmful only in cities.                           
	T
	F

	2. Air pollution is worse in big cities than small ones
	T
	F

	3. Nationwide, automobiles are the major source of air pollution.
	T
	F

	4. Ozone smog is a problem only in Ukraine
	T
	F

	5. Inversions – in which air at ground level is trapped by warmer air above –come from air pollution
	T
	F

	6. Chronic respiratory diseases are aggravated by air pollution.
	T
	F

	7. Air pollution affects only the respiratory system.
	T
	F

	8. Air pollution can kill.
	T
	F

	9. When the plume from smokestack is white, no pollution is coming out.
	T
	F

	10. Air pollution is expensive.
	T
	F

	11. At any time our air may contain contaminants (air pollution) emitted by natural occurrences such as forest fires, volcanic eruptions, and decaying vegetation.
	T
	F

	12. Our atmosphere at one time was poisonous to breathe.
	T
	F

	13. Ozone is a pollutant in the lower atmosphere, but an essential component of the upper atmosphere.
	T
	F

	14. Pollution control has not improved overall air quality.
	T
	F

	15. Most air pollution caused by human activity originates with combustion.
	T
	F

	16. In recent years, rain in industrialized nations has become less acidic.
	T
	F

	17. Industrial activity is the main source of air pollution.
	T
	F

	18. Destruction of material and crops by air pollution represents a significant economic loss for our nation. 
	T
	F

	19. Air pollution first occurred during the Industrial Revolution.
	T
	F

	20. Clean, unpolluted air is a pure substance.
	T
	F

	21. Two of the top 10 industrial chemicals are “mined” from the atmosphere.
	T
	F

	22. The composition of the atmosphere varies widely at different locations on the Earth.
	T
	F

	23. The air closest to us is the part of the atmosphere known as the stratosphere.
	T
	F

	24. Air is an unlimited resource that can be managed for health and environmental quality.
	T
	F


Step 2: Students are to exchange papers with another students. Go over the answers and explanations as the students correct the quiz. On the blackboard write the three categories and corresponding scores and ask students to find the category they fit into based on the number of questions they had correct. Ask how many are:

1. Well informed?

2. Informed?

3. What they don’t know may hurt them?
Activity 3 is a cooperative activity that provides students with an in-depth understanding of air, air pollution, the ozone, the Clean Air Act, and reasons for studying air quality.

Step 1: Divide number of students by five according to the number of readings (1, 2, 3, 4, 5) into cooperative learning teams. Pass out the Readings and Student Worksheets. Each student in the team should be given the same number of readings. Then choose a team name. Students should face each other in a circle – circles of learning. Record the team names chosen by the teams on the Team Summary Sheet.
Step 2: Students in teams begin to read and answer the questions on the student worksheets. Students should read over the worksheet before starting to read. This will give them a guide in their reading.
Step 3: After the students have finished reading and completing the student worksheets ask them to talk about the topic and share answers to the worksheets. The teacher should appoint a leader for each team. The leader’s job is to get every student to help add ideas.
Step 4: When the students have completed their work have them to Jigsaw for each team have Readings#1, 2, 3, 4, 5 to share information in their reading and the answers to the student worksheet. All members of the five teams will be expected to fill in their worksheets (#1, 2, 3, 4, 5), as each member reports.
Step 5: Now the teacher may wish to have a brief class discussion of the material in each reading (#1, 2, 3, 4, 5).
READING #1

WHAT IS AIR?
Scientists believe that the earth is four and a half billion years old. Our atmosphere, the air, was very different when the earth was new. Many believe that it was formed from escaped gases from volcanoes, coming from deep within the earth. It was dangerous to breathe! For the first billion years, the atmosphere was probably mainly nitrogen, hydrogen, carbon dioxide, and water vapor. It contained no oxygen; none of today’s plants and animals could have survived in that atmosphere.

Gradually, within the oceans, some of the organisms developed an ability to use the sun’s energy to take the carbon dioxide and water and make food for themselves. This amazing process is called photosynthesis (to make with light), the same process that all green plants live by today.

Photosynthesis changes the earth’s air through plants “exhaling” oxygen after taking in carbon dioxide. After time passed, there was enough oxygen in the atmosphere for animals to live. Green plants are still essential to our air cycle, by using carbon dioxide and then releasing oxygen. One mature tree consumes an average of 13 pounds of carbon dioxide per year that would otherwise be in the atmosphere and contribute to global warming. One acre of trees uses over two and a half tons of carbon dioxide a year.
The Earth’s atmosphere is a constantly moving body of gases that encircle our planet. This body of gases known as air is a mixture – not a chemical combination – of a number of gases; that is, each gas retains its own characteristic properties. It consists of about 78 percent nitrogen, about 21 percent oxygen, and carries along with it water vapor, clouds, dust, smoke, soot, and a variety of chemical compounds. The remaining one-percent contains all the other gases including carbon monoxide, carbon dioxide, ozone, methane, and ammonia that contribute to air pollution. And at any time air may contain contaminants emitted by such natural occurrences as volcanic eruptions, forest fires, and decaying vegetation. Only during the past 20 years or so have we begun to understand that air is a resource that is limited and can be managed for health and environmental quality.
Bound to the earth by forces of gravity, the atmosphere extends about 600 miles into space. On a clear day, the supply of air looks endless. But the air we breathe is taken from the troposphere, a tiny portion of that vast ocean of air. The troposphere is no more than seven to ten miles thick.

Although only the air in the troposphere is suitable for breathing, the upper atmospheric layers are also important for life on earth. The next layer of atmosphere above the troposphere is the stratosphere. In this layer, ozone filters out dangerous ultraviolet rays from the sun. This filtering helps control the earth’s temperature and helps prevent skin cancer resulting from overexposure to the sun. Today humans so arrogantly misuse the atmosphere in their rush toward increased comforts that we are very close to suffocating ourselves and destroying all the life around us. That must not happen. We must prevent it. Before the sun is further dimmed, before more flowers wither and die, before more people suffocate in a rank and poisoned world, we must change our ways and learn to live within the laws of nature. We must learn the facts of life.

STUDENT WORKSHEET #1

Name_________________________________________________________

Class__________________________________________________________

Date___________________________________________________________

1. How old is the earth according to scientists? ________________________________________________________________________________________________________________________________________
2. How do scientists believe our atmosphere was formed? ________________________________________________________________________________________________________________________________________
3. What was the composition of the original atmosphere? ________________________________________________________________________________________________________________________________________ 
4. What was missing from the original atmosphere that is necessary for life on earth? ________________________________________________________________________________________________________________________________________
5. Where did the missing ingredient in the atmosphere eventually come from? ________________________________________________________________________________________________________________________________________
6. What is the composition of the air we breathe today? ________________________________________________________________________________________________________________________________________
7. What is the troposphere? ________________________________________________________________________________________________________________________________________
8. What is the stratosphere and what is its importance? ________________________________________________________________________________________________________________________________________
9. Why are humans misusing the atmosphere today? ________________________________________________________________________________________________________________________________________
READING #2

WHAT IS AIR POLLUTION?
Webster’s College Dictionary defines pollution as “the introduction of harmful substances into the environment.” The American Medical Association defines air pollution as “the excessive concentration of foreign matter in the air which adversely affects the well-being of the individual or causes damage to property.” Our air is polluted whenever certain gases or particulate matter in the air affect the health of humans, animals, or plants, and damage materials. These statements and definitions can be expanded into a working definition of air pollution: gases and small particles put into the atmosphere by human activity that, by themselves or in combination with other compounds, contaminate, harm or alter the natural balance of ecosystems. Air pollution then is the damage to the purity of the atmosphere by various noxious (harmful) chemicals and waste materials. To pollute is to render unclean and cause harm in varying degrees depending on the concentration and type of pollutant.
It is a common statement among polluters opposed to reform that the air has never been pure. They are right. Long before man put his busy mind to work on the internal combustion machine, volcanoes were belching lava that blackened the skies, and decayed marshes were polluting the countryside, but in the past nature had time to make adjustments. It was able to evolve a self-cleansing atmosphere that, for eons before man, was certainly life supporting.
Humans started to pollute the air when they first learned to use fire. Air pollution didn’t become a problem until the dawn of the Industrial Age when the greater use of fossil fuels and the products of combustion, began to foul the air.

Today nature is fighting a losing battle with man-made air pollution. Vast expanses of countryside smolder and stink. Dreamy fogs are accomplices to murder. Sunny, windless days carry, like a disease, the threat of suffocation.

While this air pollution problem has existed for centuries, the present day industrial boom and population explosion have made it a critical one. Two centuries later we have finally become aware of the hazards that air pollution poses to our health and environment. With the help of technology, we have begun the costly and complex task of cleaning the air.

The first set of air pollution ordinances began in England in the 1300s. In 1306, King Edward’s wife had bronchitis caused by air pollution. As a result of her illness, King Edward passed a set of environmental ordinances in an attempt to clean the air. In recent times, beginning with the Clean Air Act of 1963, a whole package of acts and amendments were passed which is sometimes referred to as the Clean Air Act of 1970.

Effective environmental action also materialized in recent times with the creation of the Environmental Protection Agency (EPA), which was established on December 2, 1970. EPA was vested with the authority to enforce the provisions of the Clean Air Act. Prior to the creation of EPA, diverse programs and organizations were dealing with the pollution problem. EPA pulled together these diverse environmental programs and organizations into a single, viable agency, whose recent budget is in the billions of dollars.
The levels of the major pollutants in the air have declined over the past two decades as a result of actions taken by the federal government and many state governments. But this improvement is only the beginning. If more improvements are not made by all of us, our future life could be in peril.
STUDENT WORKSHEET #2
Name____________________________________________________________

Class_____________________________________________________________

Date______________________________________________________________
1. How does Webster’s College Dictionary define pollution? ________________________________________________________________________________________________________________________________________
2. How does the American Medical Association define pollution? ________________________________________________________________________________________________________________________________________

3. Write a working definition of air pollution from these statements and definitions. ________________________________________________________________________________________________________________________________________
4. Explain why the air has never been pure: ________________________________________________________________________________________________________________________________________

5. When did humans first begin to pollute? ________________________________________________________________________________________________________________________________________
6. When did air pollution become a major problem for civilization? ________________________________________________________________________________________________________________________________________

7. Describe who is winning the battle of pollution: ________________________________________________________________________________________________________________________________________
8. When did the first set of air pollution ordinances pass? ________________________________________________________________________________________________________________________________________
9. Identify present day federal laws and agencies to deal with the pollution problem: ________________________________________________________________________________________________________________________________________

10. What will be the result of the pollution battle if more improvements are not made? ________________________________________________________________________________________________________________________________________

READING #3
WHY IS AIR POLLUTION A PROBLEM?

The quality of our air has important and diverse ramifications. Both visible and invisible air pollutants have severe impacts on our environment, our health, and the quality of our lives. It has been well documented that air pollution costs Americans billions of dollars a year through its effects on our forests and crops, our buildings and cities, and our bodies. Air quality is also of special concern to people, where the economic well-being of the country is linked to visitors who come to enjoy the climate, beaches, and other natural and historical settings.
The air that is found in America, Ukraine and that surrounds the earth has been with people for millions of years. The earth is a closed system, therefore, the air we breathe today may have been the very same air used by the early Native Americans who lived in the United States over a thousand years ago, or Ukrainians, who lived in Ukraine. We will be receiving no more air from outer space. Our air is a precious resource that we must take responsibility for protecting. Nature has been recycling air for centuries, keeping it clean. The ingredients of the atmosphere have been held in balance for millions of years, but pollution by human activity is upsetting this balance and creating many problems. Cars and factories burn fuels and pollute the air. People have learned how to make plastics and chemicals that nature cannot recycle. The atmosphere is getting too warm, the protective ozone layer is being destroyed, acid rain is damaging lakes and forests, and dangerous chemicals are poisoning living things.
However, threats to the air, whether through ground-level ozone, acid rain, holes in the ozone layer, global warming, or indoor air pollution, are problems that do have solutions. But, the remedy to these problems will come about only with widespread education and behavioral changes.

Air pollution is a growing problem in America, Ukraine and other countries primarily because of the amount of driving that takes place. Motor vehicles are the source of most of our air pollution. On the average, for every 25 miles driven, a pound of pollution is emitted into the air. Thus, through our daily transportation choices, each of us can be a part of the pollution problem or solution. Most adults are aware that driving results in air dirty, and some are even beginning to explore alternative modes of transportation. Nevertheless, many of us are entrenched in our driving habits and rarely consider carpooling, taking the bus, or riding a bike. Because breathing clean air is one of our most basic needs, and because the cause and effect relationship between transportation and pollution is so closely linked to our everyday lives, the topic of air quality is especially relevant to all citizens of all ages. Understanding these connections can empower you to make a contribution toward solving this important environmental problem and make a difference in improving your own future.

STUDENT WORKSHEET #3

Name________________________________________________________________
Class________________________________________________________________
Date_________________________________________________________________
1. Why is air quality of special concern to people? ________________________________________________________________________________________________________________________________________
2.  Explain what is meant when scientists say the earth is a closed system? ________________________________________________________________________________________________________________________________________
3.  Identify five problems created by air pollution: ________________________________________________________________________________________________________________________________________

4.  Explain why air pollution is a growing problem? ________________________________________________________________________________________________________________________________________

5.  Explain a remedy to these air pollution problems? ________________________________________________________________________________________________________________________________________

6.  Name three things you and your family can do to help solve the air pollution problem? ________________________________________________________________________________________________________________________________________
READING #4

OZONE: IS IT GOOD OR BAD?

The word “ozone” has prompted a great deal of confusion over the past few years. This confusion persists in part because ozone conjures both good and bad images in the mind of the public, and in fact both perceptions are correct. From a beneficial standpoint, we know that the ozone layer in the upper atmosphere (stratosphere) is essential because it filters harmful ultraviolet radiation from the sun, reducing the amount reaching the earth’s surface. On the other hand, high accumulations of ozone gas in the lower atmosphere (troposphere) near ground level can be harmful to people, animals, crops and other materials. The ozone gas in both upper and lower atmosphere is the same; the difference is that one benefits and one harms.
Ozone is a complex form of oxygen. It is a gas that forms in the atmosphere when 3 atoms of oxygen are combined (O 3). It is not emitted directly into the air, but at ground level is created by a chemical reaction between oxides of nitrogen (NOx), and volatile organic compounds (VOC) in the presence of sunlight. Although molecular oxygen in the form of O2 is essential to life, molecular oxygen as O2 is toxic.
Ozone occurs naturally in the stratosphere, a layer of the Earth’s surface. The concentration of “good” ozone within the stratosphere is called the ozone layer. It shields the Earth and all living things from almost all of the harmful ultraviolet (UV) radiation emitted by our sun. Without stratospheric ozone, we could not live on Earth.

Some artificial compounds that people use, like chlorofluorocarbons (CFCs), rise to the stratosphere over a period of years. These compounds were used for decades as propellants in aerosol sprays and as coolants for refrigerators and air conditioners.

Over time, their negative effects became clear. In the stratosphere, they act to increase chemical reactions that break down tri-atomic oxygen (O and O2). Depletion of ozone in the stratosphere allows more UV rays to reach Earth’s surface. This radiation is causing an increased incidence of skin cancer and cataracts and may damage the human immune system, as well as injure other animals and damage plants.
In contrast to stratospheric ozone, ozone in the troposphere, a layer of the Earth’s atmosphere from 0 to 10 miles above the Earth’s surface, has no function in nature and is harmful. A limited amount of ground-level ozone originates from natural sources, including plants. This naturally-occurring ozone is at very low concentrations that have no effect on humans. Human activities can drastically increase the tropospheric ozone. At these higher concentrations, ground-level ozone is a major pollutant. It is one of the six criteria pollutants for which the Environmental Protection Agency has set National Ambient (outside) Air Quality Standards. Ozone is found in larger amounts and in more places than any other air pollutant.

A hot, sunny and still day is the most dangerous kind for ozone pollution. That’s when the sun bakes unburned gases from auto (tailpipe) emissions, fuel evaporation and smokestacks to create ozone. Ozone can form in both urban and rural areas. Both areas can have high ozone levels, depending on wind speed, direction and the lay of the land. If the air is stagnant, ground-level ozone can form over a large region.
STUDENT WORKSHEET #4
Name________________________________________________________________
Class________________________________________________________________
Date_________________________________________________________________
1. Why has the words ozone prompted a great deal of confusion recently? ________________________________________________________________________________________________________________________________________
2. Compare ozone in both upper and lower atmosphere:

Stratospheric Ozone ____________________________________________________
Tropospheric Ozone____________________________________________________
3. What is ozone? ______________________________________________________

4. How is ozone formed in the stratosphere? ________________________________________________________________________________________________________________________________________
5. How is ozone formed in the troposphere? ________________________________________________________________________________________________________________________________________
6. Explain the difference between O2 and O3: ________________________________________________________________________________________________________________________________________
7. Describe the ideal weather conditions for the formation of ground-level ozone: ________________________________________________________________________________________________________________________________________
8. Explain where ground-level ozone is found in the U.S. and Ukraine ________________________________________________________________________________________________________________________________________
9. What has the Environmental Protection Agency (EPA) done to try to reduce ground-level ozone? ________________________________________________________________________________________________________________________________________
READING #5
WHAT IS THE CLEAN AIR ACT?

The original Clean Air Act was passed in 1963, but our national air pollution control program is actually based on the 1970 version of the law. The 1990 Clean Air Act Amendments revised the 1970 law.

The overall goal of the 1990 Amendments is to reduce pollutants in our air by 56 billion pounds a year – 224 pounds for every person in the country – by the time the law is fully implemented in 2005. The new law builds on the strengths of the Clean Air Act of 1970 and the environmental lessons learned over the past 20 years. As the goals of the law are met, we will be breathing cleaner air every year.
Two kinds of pollutants are regulated under the Clean Air Act. There are only six in the first group, which are called “criteria” pollutants. These pollutants – carbon monoxide, nitrogen dioxide, sulfur dioxide, ozone, lead, and particulate matter – are discharged in relatively large quantities by a variety of sources, and they threaten human health and welfare across broad regions of the country. EPA sets national standards for each of the criteria pollutants, and the states must take action to insure the standards are met. Failure to meet the standards is called “non-attainment.” Many urban areas are classified as “non-attainment areas” for at least one criteria air pollutant.

The other kind of pollutants – and there are hundreds in this group – are the ones that are immediately hazardous to human health and are associated with specific sources. Some of these air toxics are cancer-causing; some produce other health and environmental problems. The threat is highest for people living near large industrial facilities or in heavily polluted urban corridors. The list of toxics emitted into the air is a long one, and it includes some familiar names. Benzene, for example, is a potent cancer-causing substance. Gasoline sold in the United States is, on average, 1.6 percent benzene. Eighty-five percent of human exposure to benzene comes from gasoline.
A second example is mercury. Mercury is a metal found in trace amounts in coal and is released to the air when the coal is burned. Mercury also is released by incinerators burning garbage. It is used in latex paints to prevent mildew, and as the paint weathers, substantial amounts of mercury may be released into the air.

Another aspect of air-toxics regulation focuses on the sudden and potentially catastrophic chemical accident. For the period 1982 to 1986, accidental releases of toxic chemicals in the United States caused 309 deaths, 11,341 injuries, and the evacuation of 464,677 people from homes and jobs. The most publicized accidental release of dangerous chemicals occurred in Bhopal, India, in 1984, when 3,000 were killed and over 200,000 injured.
Areas of non-attainment for criteria pollutants have been classified according to the extent of pollution. The five classes range from marginal (relatively easy to clean up quickly) to extreme (will take a lot of work and a long time to clean up). The 1990 Clean Air Act uses these classes to tailor clean up requirements to the severity of the pollution and set realistic deadlines for reaching cleanup goals. If deadlines are missed, the law allows more time to clean up, but usually a non-attainment area that has missed a cleanup deadline must meet the stricter requirements set for more polluted areas.

States do most of the panning for cleaning up criteria air pollutants using a system of permits to make sure power plants, factories, and other pollution sources meet their cleanup goals. A variety of cleanup methods are required in non-attainment areas, many of which involve motor vehicles.
The quality of the air is critical to life on earth. As we become more aware of the importance of air quality, we are also becoming increasingly aware of the global impacts. Other air quality issues of the present and future are even more world-wide: agricultural impacts, global climate change, decreasing visibility, and acid deposition.

STUDENT WORKSHEET #5
Name_____________________________________________________________

Class______________________________________________________________

Date_______________________________________________________________
1. When was the original Clean Air Act passed? ________________________________________________________________________________________________________________________________________
2. What law is national air pollution control program based on? ________________________________________________________________________________________________________________________________________
3. What year was this pollution control program revised? ________________________________________________________________________________________________________________________________________
4. What is called when there is a failure to meet these standards? ________________________________________________________________________________________________________________________________________

5. Identify the “criteria” air pollutants:
a ___________________________________________________________________

b___________________________________________________________________
c___________________________________________________________________
d___________________________________________________________________
e___________________________________________________________________
f____________________________________________________________________
6. How did EPA deal with these “criteria” pollutants and what role do the states play?

7. Identify two pollutants that are immediately hazardous to human health

a___________________________________________________________________
b___________________________________________________________________
8. Who does most of the planning for cleaning up criteria air pollutants and what system is used? ________________________________________________________________________________________________________________________________________
TEAM SUMMARY SHEET
Team 1

Team name_____________________________________________________
Names of team members_______________________________________________

Team 2

Team name______________________________________________________
Names of team members ____________________________________________________________________
Team 3 

Team name________________________________________________________
Names of team members ____________________________________________________________________
Team 4

Team name __________________________________________________________
Names of team members_______________________________________________
Team 5

Team name_____________________________________________________

Names of team members ___________________________________________
Activity 4 . Position paper is a student position paper developed on an air quality issue chosen by each student.

Step 1. Distribute “Social Studies Position Paper” to each student. Ask students to read student directions and the “Scoring Rubric”.

SOCIAL STUDIES
POSITION PAPER

Description: You will apply what you have learned in this Air Pollution unit and measure the application of knowledge and skills.

Directions:

1. You will participate in a culminating activity by writing a two page position paper on an air quality issue that you have chosen. Be sure to select an issue that is an important political issue such as air pollution, air toxics regulation, acid rain, etc.
2. You should support your position with well developed ideas and details from your reading and what you have learned in class.
3. You should do library or other research about the air quality issue you plan to write about. You should be able to support your position with details from your research.
4.  Explain the course of action that needs to be followed to help solve the issue that you are addressing. In other words, a well developed position. 

5. In a concluding paragraph, explain the method you used to influence the decision of a legislator or government agent.
6. Examine the scoring rubric that will be used to evaluate and grade your position paper.

SCORING RUBRIC
4 – The position is clear and well developed

3 – The position is somewhat clear and well developed

2 – The position is vague and somewhat developed

1 – The position is vague and not well developed
1. Description of Air Quality Issue 0___ 1 ____2 ____ 3____4 ____x 5 =______

2. Supporting details                         ____  _____  _____  ____   ____x 5 =_____

3. Evidence of research                     _____  _____ _____  _____ ____x 5 =_____

4. Well developed position               _____ ______ _____ _____ ____x 5 =_____

5. Course of action and influence     _____ ______ _____ _____ ____x 5 =_____
GRADE_____

Step 2: Distribute “Science Position Paper” and “Scoring Rubric” to each student. Ask students to read student directions and the scoring.
SCIENCE POSITION PAPER
Description: You will apply what you have learned in this Air Pollution unit and measure the application of knowledge and skills.

Directions:

1. You will participate in a culminating activity by writing a two page paper on the greenhouse effect. First you will describe the greenhouse effect issue.

2. The second section of your paper will describe human activities that have an adverse impact on geochemical cycles that create the greenhouse effect.

3. In section three, you will explain what individuals can do to make a difference in the amount of carbon dioxide that is emitted into the air. Be sure to explain the course of action that needs to be followed to help solve this important issue.

4. You should do library or other research about the global warming issue you plan  to write about. You should be able to support your findings with details from your research.

5. In a concluding paragraph, explain the method you could use to influence the decision of a legislator or government agent to help reduce global warming.

6. Be sure to examine the scoring rubric that will be used to evaluate and grade your position paper.

SCORING RUBRIC
4 – The description of the issue is clear and well developed

3 – The description of the issue is somewhat clear and well developed

2 – The description of the issue is vague and somewhat developed

1 – The description of the issue is vague and not well developed
1. Description of the issue                                   0___ 1__ 2__    3___ 4___ x 5 =____
2. Description of adverse human activities          0___ 1__ 2___ 3___ 4___ x 5 =____
3. Description of helpful human activities           0   __1__ 2___ 3___ 4__  x 5 =____

4. Evidence of research   


 0____1__2___ 3___ 4___  x 5 = ____

5. Course of action and influence                       0____1__2___ 3___ 4___  x 5 = ____

GRADE__________

Step 3: Students will make a list of five to ten most important air quality issues. Then each student will select a different issue on the list to research and write a position paper which might be used to influence the decision of a legislator or government agency in Ukraine.

EXTENDED ACTIVITIES

1. Create posters. Each student, or cooperative learning teams, must create posters illustrating both polluted and pollution-free scenes. These scenes should come from students’ daily lives – things they see or do everyday. They should illustrate how these things could look before and after exposure to air pollution.
2. Political letter. Individual students, or cooperative learning teams, must select an 

 important political issue (e.g., air pollution, air toxics regulation, acid rain).
 Students would then examine news reports to find out what position different office-holders take on the issue. Each student should then research the issue and prepare a letter to one of the office-holders in Ukraine advocating a particular course of action.

3. Air pollution reports. Students could undertake research which helps them find 
 out how technology and human needs have altered the air quality in    

     Ukraine. They could then prepare reports on this issue.
4. Students should be taken to the library to research their air quality issue. Students 

must have at least 6 hours to do their research. This work should be completed individually. Students should be instructed to write a rough draft first before starting on their final copy. Students should also have time to type their position papers either in a computer lab or at home.
UNIT 4
WHAT IMPACT DOES INDUSTRY HAVE ON AIR QUALITY?

Purpose of the Unit

At the heart of this unit students will locate businesses in their area that release pollution into the air, the types of emissions from these facilities, and the health hazards of these emissions.

Topics Addressed

Toxic Release inventory, Local business emissions, Local health hazards, Methods used to reduce pollution emissions, Scientific method.

Learning objectives:

Students will be able to:

-describe ground level ozone
-locate businesses in his/her area that release pollution into the air

-identify the types of emissions from these local businesses

-compare the number of businesses in each region that release pollution to the air

-identify and locate the top facilities that release pollution to the air

-explain the health hazards of the emissions of local businesses

-explain methods used to reduce pollution emissions
Warm up, mind set 

Identify the sources of ground level ozone. Have the class discuss the warm up. Explain to the class that ground level ozone is found in the earth’s lowest layer of the atmosphere which is called the troposphere. In the troposphere, ozone is an air pollutant that damages human health, vegetation, and many common materials. Motor vehicle exhaust and industrial emissions, gasoline vapors, and chemical solvents are some of the major sources of NOx (oxides of nitrogen) and VOCx (volatile organic compounds), also known as ozone precursors.

Activity 1 will help students get a better background and understanding of ground level ozone.

Step 1. Give each student a copy of Reading #1, ask the students to read the information, and explain that this will provide them with background to the Unit.

Step 2. Conduct a brief discussion on the reading. Answer any questions that students might have or ask a few questions for the students.

READING #1
GROUND LEVEL OZONE
We hear a lot in the news these days about ozone. There’s that large hole in the ozone layer above the South Pole which we need to protect us against harmful ultraviolet rays. Then we hear that the high levels of ozone are dangerous to the animals, plants and humans. This all sounds pretty confusing which is why it is difficult for people to understand the ozone problem.

There are two different types of ozone. First, there is a protective layer of ozone in the upper atmosphere or stratosphere. Stratospheric ozone forms a layer that shields the earth from ultraviolet radiation. Recently the levels of ozone seem to be decreasing, possibly due to an increase in the amount of chlorofluorocarbons (CFCs) detected in the stratosphere.
Then there is a second type of ozone located in the lower atmosphere or troposphere. This is what’s known as smog. In contrast to ozone found in the stratosphere, ozone in the troposphere, near the Earth’s surface, has no function in nature and is a pollutant. A pollutant is defined as an undesirable chemical or other material that has adverse effects on plants, animals, the natural environment, or on human health and property. Ground level ozone is harmful. Increased levels of ozone in the troposphere (near the earth’s surface) are caused by the reaction of volatile organic compounds (VOCs) and oxides of nitrogen (NOx) in the presence of sunlight. VOCs and NOxs are emitted by cars, industry, etc.

Our focus in the Unit will be on the second type of ozone or tropospheric ozone. The level of tropospheric ozone usually is highest during the summer months because of the higher temperatures and increased amounts of sunlight. People exposed to high ozone levels for an extended period of time might have decreased lung capacity. This could result in chest pains, shortness of breath and headaches. People with asthma, allergies and lung illnesses could be seriously affected. Over time, the damage to your lungs can be permanent.

The effects of ozone are also apparent in plants, trees and vegetation. The Environmental Protection Agency (EPA) estimates that the national agricultural loss from ozone pollution is 2-3 billion dollars a year. While a farmer can grow new crops next year, animals are at the mercy of the environment. The leaves on trees turn brown due to the pollutant, which in turn affects their growth. As a result, wildlife is forced to find other habitats in which to live and eat.

Activity 2 Ask students to make a research related to Ukrainian businesses that release pollutants into the air and discuss information in the class.

Activity 3 will help students to examine some US businesses that contribute to ground level ozone. Give each student Report Readings and Activity Questions to complete and then discuss the answers. 
REPORT READINGS
WHAT IMPACT DOES INDUSTRY HAVE ON AIR QUALITY?

DuPont Seaford Nylon Plant

This DuPont facility was the first plant worldwide to produce spun nylon fibers, beginning operations in 1939. The spun nylon is used in the apparel industry, in carpeting, and other fabric applications. DuPont Seaford reported on six Toxics Release Inventory (TRI) chemicals. The majority of their on-site releases were of two chemicals, hydrochloric acid to the air and nitrate compounds to the water. Neither of these chemicals is directly used in the production of nylon, but rather is produced as a result of the facility’s support operations. Gaseous hydrochloric acid results from the burning of coal in their power plant. The coal containing very small amounts of chlorine is combined with hydrogen to form hydrochloric acid. Nitrate compounds are formed as by-product of their on-site wastewater treatment plant.

General Motors (Wilmington)

General Motors assembles automobiles for distribution to dealers across the country. The facility’s production decrease contributed to the overall reduction in releases of toxic wastes. GM reported on eleven TRI chemicals. Many of these are solvents used in paints or for parts cleaning, while others are materials that are incorporated into the cars themselves, such as ethylene glycol (antifreeze) in the radiator. All on-site releases reported by GM were to the air. Xylene, a paint solvent used in both the base and top coats, accounted for over half of their on-site releases.

Townsends, Inc.

Townsends, known mostly for poultry products, also produces chicken feed and vegetable oil at their facility near Millsboro. Soybeans are processed to make vegetable oils commonly used in salad dressing, mayonnaise, and baking. Townsends reported on six TRI chemicals. One chemical added to the TRI reportable list, N-hexane, contributed to nearly all of their on-site releases. Liquid N-hexane is used to promote separation of oil from the soybeans. Much of the N-hexane is recycled and reused, with some releases normally occurring during the extraction process. Three other reported chemicals (metal compounds) are used as mineral supplements in the formulation of chicken feed.

DuPont Edge Moor

The Edge Moor Plant is one of four domestic DuPont facilities that manufacture titanium dioxide, a white pigment that is used in food-grade markets and in the paint, coatings, plastic and paper industries. This facility exclusively serves the paper industry. The plant is located a few miles north of the Port of Wilmington. DuPont Edge Motor reported on six TRI chemicals, with all reported on-site releases emitted to the air. Carbonyl sulfide accounted for 96% of their on-site releases. Carbonyl sulfide is a by-product from the use of sulfur-bearing coke in the process of manufacturing the titanium dioxide from titanium-rich ores. Several years ago, the facility patented technology to modify the reactor feed to ensure that raw materials are added in a way that reduces carbonyl sulfide formation at the source.

Rodel, Inc.

Rodel manufactures polishing pads and slurries for the semiconductor, electronics, and glass industries. Rodel is located south of Newark in the Diamond State Industrial Park. Rodel reported on five TRI chemicals. N,N-Dimethylformamide (DMF), used as a solvent carrier vehicle in the polishing pad manufacturing process, accounted for 90% of their on-site releases. DMF is a newly reportable chemical. Releases of DMF mostly occur through evaporation from coating and washing process. A portion of the DMF remaining in the aqueous wash is recycled through distillation for reuse in the process. Production increases have contributed to their increase of releases. Rodel initiated several pollution prevention projects which will significantly reduce DMF releases.
Star Enterprise (Motiva)

The Star Enterprise Refinery industrial complex refines crude oil into automobile gasoline, home heating fuel oil, and a variety of other petroleum products and intermediates. Star reported on twenty TRI chemicals. About half of these are produced as formulation components in their final products. One of these, methyl tertiary-butyl ether (MTBE), accounted for half of their total on-site releases. MTBE is used to enhance the octane rating of gasoline and provide a cleaner burning fuel.

Standard Chlorine of Delaware, Inc.

Standard Chlorine is a producer of chlorinated benzene compounds. These chlorinated benzenes are primarily used by other manufacturers as intermediates in the production of agricultural pesticides, plastics, dyestuffs, and pharmaceuticals. One product, paradichloro-benzene, is repackaged and distributed by others as a moth repellent (moth balls and flakes) or deodorant (urinal blocks). Standard Chlorine reported on eight TRI chemicals. The raw materials, chlorine and benzene, were reported, as well as various ingredient for producing mono-, di-, and tri-chlorinated benzene compounds. Three chemicals – benzene, 1, 4 – dichlorobenzene (also known as paradichloro-benzene), and (mono) chloro-benzene – accounted for 70% of their on-site releases. Process waste streams are passed through pollution control equipment, such as carbon absorption columns and scrubbers, before being released.

Formosa Plastics Corp.
Formosa produces polyvinyl chloride (PVC) resin for bulk sale to other industries that produce PVC end products, such as flooring, carpet backing, upholstery, toys, and gloves. Formosa reported on three TRI chemicals. Venyl chloride monomer (VCM) accounted for nearly 90% of their on-site releases. VCM is the primary ingredient for producing PVC and is released as residual (unreacted) monomer during the drying process of the PVC resin. Permits regulate the concentration limit of the residual monomer in the PVC before drying.

MEDAL L.P.

MEDAL is an operation which once belonged to the DuPont Company and is now run by Air Liquid America. The facility is located near the Christina River in Newport. The facility manufactures filter systems which are used to separate oases for the purposes of reducing food spoilage and producing more inexpensive fuel. MEDAL reported on three TRI chemicals. Two newly reportable chemicals, N- hexane and N - methyl pyrrolidone, accounted for the increase in on-site releases. A condensing system was installed to further reduce releases. Production increases have contributed to their increase of releases.

Chrysler Motors Newark Assembly Plant

Chrysler assembles automobiles for distribution to dealers. The facility began major retooling in June of 1996 in preparation for the production of a new model. The resulting lack of production resulted in a corresponding reduction of releases. Chrysler reported on eleven TRI chemicals. Many of these are solvents used in paints or for parts cleaning, while others are materials that are incorporated into the cars themselves, such as ethylene glycol (antifreeze) in the radiator. All on-site releases reported by Chrysler were to the air. Xylene and methyl isobutyl ketone, paint solvents used in both the base and top coats, accounted for 71% of their on-site releases. These solvents are released during painting, parts cleaning, and from the parts drying/curing process. A “solvent reduction team” has implemented numerous strategies that are responsible for the reductions in TRI releases experienced by this facility.

Sun Refining & Marketing Co.

The Sun refinery at Marcus Hook, Pennsylvania reported on twenty-nine TRI chemicals, only two are predominantly manufactured, ethylene and ethylene oxide. The refinery manufactures both ethylene and ethylene oxide to be used as raw materials by other chemical manufacturers. All on-site releases of these two chemicals were to the air, with the majority being fugitive process emissions. Process equipment modifications made to the ethylene/ethylene oxide unit have reduced fugitive emissions from valve packing.

Ciba-Geigy Corp. Pigments Division

Ciba-Geigy, located along the Christina River in Newport, manufactures red shade pigments in bulk powder form, which are used in automobile paints, plastics, fibers, and links. Ciba-Geigy reported on five TRI chemicals. Methanol is both a reactant and solvent in the chemical reactions to manufacture the pigments. The methanol, which is not consumed in the reactions, is then removed by way of distillation. The pigment is subsequently dried and finished to a powder for final sale. All reported on-site releases of methanol were to the air, with the majority being fugitive process emissions.

General Chemical Delaware Valley Works

General Chemical is located near Claymont along Philadelphia Pike at the state line. This facility was the first plant worldwide to utilize the contact process for manufacturing sulfuric acid, beginning in 1912. General Chemical reported on four TRI chemicals. Sulfuric acid mist accounted for 88% of their on-site releases. Mist is generated during the sulfuric acid manufacturing process and during the loading of fuming sulfuric acid into tank wagons. The reported release of mist from the manufacturing process is based on stack sampling data, which indicated a significant increase in 1996, but in 1977 the facility installed new mist eliminators in the process and a new tank wagon loading system that completely eliminates mist from loading operations.

MacDermid, Inc.

MacDermid manufactures two main products, an aqueous dry film photo-resist and a liquid photosensitive resin. The aqueous dry film photo-resist is used primarily in the process of making printed circuit boards. The film is used as an image transfer tool and chemical etchant resist when making the circuit pattern on the board. The photosensitive resin is used to make printing plates primarily for the packaging industry. The plates are used to print images on cardboard boxes and paper bags. MacDermid reported on three TRI chemicals. Nearly all of their reported on-site releases were of methyl ethyl ketone (MEK). MEK is used in the photo-resist process to dilute the photopolymer before application to a plastic sheeting. After application, the MEK is evaporated leaving only the desired coating solution. The evaporated MEK is passed through a catalytic incinerator before being discharged to the atmosphere.

Reichhold Chemicals, Inc.

Reichhold produces emulsion polymers, sometimes referred to as latex. These products, which are sold in bulk liquid form, are used in the manufacture of paper, carpets, textiles, high performance gloves, coatings, and adhesives. Most of the eleven TRI chemicals that were reported by Reichhold are raw materials that are reacted to form the emulsion polymers. Residual (unreacted) monomers are processed in pollution control equipment before venting to the atmosphere. 65% of their on-site releases were attributable to 1, 3-butadiene. New pollution control equipment was added in 1996, which contributed to the 30% reduction of releases.

ACTIVITY QUESTIONS
1. List the top 10 businesses in Ukraine that have reported toxic releases to the air:______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. List the top 10 businesses in America that have reported the toxic releases to the air: ____________________________________________________________________________________________________________________________________________________________________________________________________________

3. How many of such businesses are in your city (country)?_____________________________________________________________________________________________________________________________________________________________________________________________
4. Which of those businesses is the closest to your University? __________ _______________________________________________________________
5.  How many TRI facilities or businesses are located within 5 miles of your University?___________________________________________________________________________________________________________________________________________________________________________________________________

6. What chemicals do the TRI facilities located within 5 miles of your University release into the air? ____________________________________________________________________________________________________________________________________________________________________________________________________________

7. Make a list of the top 15 chemicals released to the air by US and Ukrainian businesses._______________________________________________________________________________________________________________________________ ____________________________________________________________________ Activity 4. This is a cooperative learning activity that will be focused on students developing a 3 to 5 minute oral report on two businesses, one US and one Ukrainian, the products they produce, types of toxic chemicals they release, and the health hazards of these toxics.

Step 1. The class should be divided into teams to complete a cooperative learning activity. Each group will be given a copy of the “Report Readings”, “Activity Questions”,   “Air toxic pollutant and its effect on human health”.

Step 2. Each group will be assigned two of the businesses to report on. Each team will use their own materials on Ukrainian businesses to provide information for their report.

Step 3. Each report should include: name of businesses, location of each business, products produced by each business, types of toxic chemicals released into the air.

Step 4. Each team will also report on the health hazards of the toxic releases.

AIR TOXIC POLLUTANT AND ITS EFFECT ON HUMAN HEALTH
Benzene 
It may cause drowsiness, dizziness, headaches, and unconsciousness in humans. Increased incidences of leukemia have been observed in humans occupationally exposed. Death may result from exposure to very high levels of benzene. EPA has classified benzene as a Group A, known human carcinogen of medium carcinogenic hazard.
1, 3-Butadiene
Acute (short-term) exposure by inhalation results in irritation of the eyes, nasal passages, throat, and lungs, and causes neurological effects such as blurred vision, fatigue, headache, and vertigo. Epidemiological studies have reported a possible association between 1, 3-butadiene exposure and cardiovascular diseases. EPA has classified 1, 3-butadiene as a Group B2, probable human carcinogen of medium carcinogenic hazard.
Carbonyl Sulfide
Limited information is available. It may cause narcotic effects in humans. May also irritate the eyes and skin in humans. EPA has not classified Carbonyl sulfide with respect to potential carcinogenicity.
Chloro-benzene
Chronic (long-term) exposure to humans influences the central nervous system. May cause numbness, cyanosis, hyperesthesia (increased sensation), and muscle spasms. Headaches and irritation of the mucosa of the upper respiratory tract and eyes have been reported to those chronically exposed via inhalation. EPA has classified chloro-benzene as a Group D, not   classifiable as to human carcinogenicity.
N, N-Dimethylformamide
Acute (short-term) exposure has been observed to damage the liver. Symptoms of acute exposure include abdominal pain, nausea, vomiting, jaundice, alcohol intolerance, and rashes. Chronic (long-term) occupational exposure has resulted in effects on the liver and digestive disturbances in workers. EPA classified dimethylformamide as a Group 2 B, the chemical is possibly carcinogenic to humans.

1, 4-Dichlorobenzene
Acute (short-term) health effects can cause headaches, dizziness, nausea, and swelling around the eyes, hands and feet; contact with the dust can cause skin burns; exposure to the vapor can irritate the eyes, nose, and throat, exposure to high concentrations can cause liver damage severe enough to cause death. Chronic (long-term) health effects are: exposure can damage the nervous system causing weakness, trembling, and numbness in the arms and legs; may cause a skin rash; exposure can damage the lungs, liver and kidneys; and can damage the blood cells, causing anemia.

Ethylene
Ethylene gas is Highly Flammable and Explosive. This is the major hazard of ethylene exposure. Acute (short-term) health effects are: exposure can cause you to feel dizzy, lightheaded, and to pass out; contact with liquid ethylene can cause frostbite.

Ethylene Oxide
Acute (short-term) effects are mainly of the central nervous system (CNS), depression and irritation of the eyes and mucous membranes. High concentrations produce weakness, nausea, convulsions, and death. Chronic (long-term) exposure can cause irritation of the eyes, skin and mucous membranes; problems in the functioning of the brain and nerves; and the formation of cataracts. Limited evidence indicates that inhalation exposure may result in adverse reproductive effects such as an increased rate of miscarriages. Some cancer data show an increase in the incidence of leukemia, stomach cancer, cancer of the pancreas, and Hodgkin’s disease in workers exposed to ethylene oxide. Ethylene oxide is classified as a Group B1, probable human carcinogen of medium carcinogenic hazard.
N-Hexane
Acute (short-term) inhalation cause mild central nervous system depression and irritation of the skin and mucous membranes. Nervous system effects include dizziness, giddiness, slight nausea, and headache in humans. EPA has classified N-hexane as a Group D, not classifiable as to human carcinogen.

Hydrochloric Acid
It is corrosive to the eyes, skin, and mucous membranes. Acute (short-term) inhalation may cause coughing, hoarseness, inflammation, and ulceration of the respiratory tract, chest pain, and pulmonary edema in humans. Chronic (long-term) exposure causes gastritis, chronic bronchitis, and dermatitis. 

Methanol
Acute (short-term) health effects which may occur immediately or shortly after exposure are: contact may irritate the eyes, nose, mouth, and throat; breathing the vapor or absorbing the liquid through the skin can cause permanent blindness; high concentrations can cause death. Chronic (long-term) health effects are: may damage the liver; and can cause dryness and cracking of the skin.

Methyl Ethyl Ketone
Acute (short-term) health effects that can occur immediately or shortly after exposure are: irritate the skin causing a rash or burning feeling on contact; the liquid can severely burn the eyes, leading to permanent damage; exposure to the vapor can irritate the eyes, nose, mouth, and throat. Exposure to high concentrations can cause dizziness, headache, nausea, and blurred vision; higher levels may cause you to pass out. Chronic (long-term) health effects include reduced memory and concentration, personality changes (withdrawal, irritability), fatigue, sleep disturbances, reduced coordination, and/or effects on nerves supplying internal organs as well as the nerves to the arms and legs.

Methyl Isobutyl Ketone
Acute (short-term) exposure may irritate the eyes and mucous membranes, and cause weakness, headache, nausea, lightheadedness, vomiting, dizziness, narcosis, and, at high levels, coma and death. Chronic (long-term) occupational exposure has been observed to cause nausea, headache, burning in the eyes, weakness, insomnia, intestinal pain, and slight enlargement of the liver.
Methyl tertiary-butyl ether (MTBE)
Based on a small number of investigations and surveys it appears that exposure to MTBE will result in headache, eye irritation, burning of the nose or throat, cough, nausea or vomiting, dizziness, and a sensation of space or disorientation.
Sulfuric Acid
Acute (short-term) health effects can severely irritate or even burn the skin and eyes; exposure can cause nose, throat and lung irritation with cough and/or shortness of breath; higher doses can cause a buildup of fluid in the lungs (pulmonary edema), a medical emergency. Chronic (long-term) health effects include a probable carcinogen in humans, causing cancer (causes throat cancer in humans).

Vinyl Chloride
Acute (short-term) health effects can cause you to feel dizzy, lightheaded, “high” and sleepy; high levels can cause you to pass out and die; contact can irritate the skin and eyes; the liquid can cause frostbite. Chronic (long-term) health effects: Vinyl Chloride is a Carcinogen in humans and causes cancer; repeated exposure can cause a disease called “scleroderma” which causes the skin to become very smooth, light and shiny; it causes the bones of the fingers to erode; repeated exposure can permanently damage the liver and damage the kidneys, nervous system and blood cells.

Zylene
Acute (short-term) health effects can damage the developing fetus; can irritate the eyes, nose and throat; repeated exposure may damage bone marrow causing low blood cell count; may also damage the eyes, and cause stomach problems; may also cause problems with memory and concentration. Zylene is also flammable and a fire hazard. Very high levels can cause death.

ACTIVITY QUESTIONS 
NAME OF BUSINESS       LOCATION    PRODUCTS    TOXIC RELEASES

1.__________________      ___________   ___________   __________________

2.__________________      ___________   ___________    __________________

3. Explain the health hazards of these emissions:

____________________________________________________________________________________________________________________________________________________________________________________________________________
Activity 5. Students will use the scientific method to learn about what we can do to prevent pollution. Students will remain in cooperative learning teams for this activity.

Step 1. Give each student a copy of Reading #2 and “Problem prevention worksheet”. Explain that they will be using the scientific method to solve a major environmental issue.

Step 2. Review the steps in the Scientific Method with the class before beginning the activity.

-Problem – state the problem

-Hypothesis – educated guess

-Research – gather information

-Organize the information – categorize

-Analyze the information

-Conclusion – revise, accept, or reject the original hypothesis.

Step 3. The problem is stated at the top of “Pollution prevention worksheet”. How might toxic releases to air by businesses be reduced in order to clean up the air? Each team will formulate their hypothesis and each student will record the group consensus under the problem on the worksheet.

Step 4. Students will research pollution prevention by completing Reading#2 and answering the questions on the worksheet. 
Step 5. Students will analyze and discuss their data to see if their findings support their original hypothesis.

Step 6. Students will draw conclusions and either use their conclusions to support their hypothesis, change their hypothesis, or disprove their hypothesis. If the team decides to disprove their original hypothesis, they should write a new hypothesis from their findings. 

Step 7.  Each team will give a brief summary of their findings – original hypothesis and conclusions.

Step 8 . Use the questions on the worksheet as a guide to class discussion.

READING #2
GROUND LEVEL OZONE
In 1970, under the Nixon administration, the United States government established the Environmental Protection Agency (EPA) under the Executive Branch of government. The mission of the EPA was to protect human health and to safeguard the natural environment. Today citizens across the United States are breathing cleaner air, drinking cleaner water, and have less exposure to dangerous toxic compounds that they did in 1970. Since 1970, the total emissions of the six common air pollutants have decreased by an average of 24 percent. Since 1970, emissions of particulate matter decreased by 78 percent. Since 1988, airborne concentrations of fine particulate matter have dropped 20 percent. Since 1970, emissions of lead have declined by 98 percent, primarily by eliminating lead from gasoline and placing controls on specific industrial sources of lead. Since 1978, average blood-lead levels in the blood of children have declined be nearly 75 percent. Between 1987 and 1993, U.S. production of stratospheric ozone-depleting chlorofluoro-carbons fell by more than 60 percent. The percentage of U.S. households that have tested their homes for radon has increased from 3.6 percent in 1990 to 10.2 percent in 1994. These improvements have been realized even as the economy grew by 90 percent, the population rose by 27 percent, and the number of motor vehicle miles driven increased by 111 percent.
The Pollution Prevention Act of 1990 made pollution prevention the national environmental policy of the United States. This Act established a bold national objective for the Environmental Protection Agency. “That pollution should be prevented or reduced at the source whenever feasible.” This means source reduction – preventing or reducing waste where it originates, at the source – including practices that conserve natural resources by reducing or eliminating pollutants through increased efficiency in the use of raw materials, energy, water, and land.
The Pollution Prevention Information Clearinghouse (PPIC) was established. The PPIC is a free, non-regulatory service of the U.S. EPA dedicated to reducing or eliminating industrial pollutants through technology transfer, education, and public awareness.

In 1993, the Clinton-Gore Administration made a commitment to environmental solutions that reduces all pollution at its source. The Clinton-Gore Administration’s budget request for the 1994 fiscal year included a $33 million increase in spending for pollution prevention programs at EPA. On Earth Day in 1994, President Clinton announced his commitment to an Executive Order establishing voluntary source reduction goals for procurement, and requiring federal agencies to comply with Right-to-Know public reporting requirements for toxic chemical wastes.
To meet the nation’s future environmental challenges, the EPA is reinventing the way it provides environmental protection and exploring new directions to implement its programs fairer, faster and more cost-effectively. Reinvention at EPA means focusing on results and providing flexibility and incentives to encourage innovative solutions. It means forming partnerships with states as co-regulators, with stakeholders to support local efforts to forge sustainable futures, and with regulated entities to find leaner, cheaper solutions. It means empowering the public to take action by increasing access to information about pollutants in their communities and making more data available through programs such as the Toxics Release Inventory (TRI) program. It means finding ways to break down the legal barriers that currently make it difficult to implement integrated approaches for managing environmental quality at the facility, industry, and community-wide levels. 
POLLUTION PREVENTION WORKSHEET

Problem

How can toxic releases to air by business be reduced in order to clean up the air in the U.S. and Ukraine?

Hypothesis___________________________________________________________________________________________________________________________________________________________________________________________________

1. What is the Environmental Protection Agency?_________________________ ________________________________________________________________________________________________________________________________________

2. What U.S. President established the EPA?_____________________________ ____________________________________________________________________
3. What was the mission or purpose of the EPA?_______________________________________________________________________________________________________________________________

4. How can the air quality today be compared with the air quality in U.S. and Ukraine?______________________________________________________________________________________________________________________________________________________________________________________________

5. What evidence can you give to support your comparison in question #4?___________________________________________________________________________________________________________________________________________________________________________________________________

6. What was the Pollution Prevention Act of 1990? ________________________ ________________________________________________________________________________________________________________________________________

7. What was the purpose of the Pollution Prevention Act of 1990?_________________________________________________________________________________________________________________________________________________________________________________________________
8. What was the purpose of the Pollution Prevention Information Clearinghouse?_________________________________________________________________________________________________________________________________________________________________________________________

9. What did the Clinton-Gore Administration do for air quality? ______________ ________________________________________________________________________________________________________________________________________

10. What is the EPA doing to meet the nation’s future environmental challenges?____________________________________________________________________________________________________________________________________________________________________________________________
11. What is being done in Ukraine to meet the nation’s future environmental challenges?_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
Conclusion: (Check one) _______Supported original hypothesis

     _______Changed original hypothesis

     _______Refuted original hypothesis

New or revised conclusion______________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Activity 6.  Letters to the Officials.

 Students will examine historical data relating to their region or any Ukraine’s region and will write letters to the official representatives to voice their concerns and opinions. Students will complete this activity individually. In response to the industries that have had increases in their toxic emissions, students will write letters to Ukraine’s official representatives to voice their concerns and opinions.

Step 1.  Give each student “Student Directions” and “Scoring Rubric”.

Step 2.   Explain to the students that they should develop a rough draft of the letter first. They should also research the names and addresses of the official representatives from the district where they live.

AIR QUALITY ISSUE

A LETTER TO THE OFFICIAL REPRESENTATIVES

Description: You will apply what you have learned in this Unit and measure the application of knowledge skills from the performance indicators of the Unit.
Directions:
1. You will participate in a culminating activity by writing a letter to the official representatives concerning the increase in emissions of a specific local industry from 2009-2010.

2. You should support your position with well developed ideas and details from your research and what you have learned in class.

3. You should be able to support you position with details from your research.

4.  Be sure to explain the course of action that needs to be followed to help solve the issue that you are addressing. In other words, a well developed position.

5.  Be sure to follow the proper letter form as described by your teacher.

6. Be sure to examine the scoring rubric that will be used to evaluate and grade your position paper.
SCORING RUBRIC

4 – The letter is clear and well developed

3 - The letter is somewhat clear and well developed

2 - The letter is vague and somewhat well developed

1 - The letter is vague and not well developed
                            0      1        2         3        4

1. Description of Air Quality Issue ___ ____  _____  ____  _____x5=_______
2. Well developed position             ___ ____  _____  ____  _____x5=_______
3. Supporting details                       ___ ____  _____  ____  _____x5=_______
4. Evidence of research                  ___ ____  _____   ____  _____x5=_______

(names and addresses of representatives)
5. Course of Action and Influence  ___ ____  ______  ____  _____x5=_______

GRADE ___________
EXTENDED ACTIVITIES
1. Case Studies. Students will complete case studies on the effects of a specific chemical on the environment. They will then write a report on proposed solutions.

2. Political Issues. Students will examine news reports (newspaper, magazines, Internet) to find out what position different office-holders take on the issue of toxic releases.

3. Editorial column. Students will write an editorial column addressing the health effects of toxic releases and what should be done to decrease this trend.

TEST

	I. Circle true or false in each of the following questions:

	1. Ozone smog is a problem only in Ukraine. 
	T
	F

	2. Chronic respiratory diseases are aggravated by air pollution
	T
	F

	3. Air pollution can kill. 
	T
	F

	4. At any time our air may contain contaminants emitted by natural occurrences such as forest fires, volcanic eruptions, and decaying vegetation
	T
	F

	5. Our atmosphere at one time was poisonous to breathe.
	T
	F

	6. Ozone is a pollutant in the lower atmosphere, but an essential component of the upper atmosphere. 
	T
	F

	7. Pollution control has not improved overall air quality. 
	T
	F

	8. In recent years, rain in industrialized nations has become less acidic
	T
	F

	9. Clean, unpolluted air is a pure substance. 
	T
	F

	10. Air is an unlimited resources that can be managed for health and environmental quality.  
	T
	F


II. Complete the following sentences:
1. According to scientists the Earth is_________years old.
2. Humans are misusing the atmosphere today because________________ ______________________________________________________________
3.Webster’s College Dictionary defines pollution as __________________ ____________________________________________________________________

4. Humans first began to pollute ___________________________________ ____________________________________________________________________

5. Air pollution is a growing problem because _______________________ ____________________________________________________________________
6. The following are the five problems created by air pollution:____________ ____________________________________________________________________

7. A remedy to the air pollution problems is________________________ ____________________________________________________________________

8. The “criteria” air pollutants are_______________________________ _____________________________________________________________
9. Two pollutants that are immediately hazardous to human health are _________________________________________________________________________________________________________________________________

10.  The top 15 chemicals released to the air by  US and Ukrainian businesses are ________________________________________________________________________________________________________________________________________

III. Give the answers:
1. What is being done in Ukraine to meet the nation’s future environmental challenges?___________________________________________________________________________________________________________________________________________________________________________________________________

2. Name three things you and your family can do to help solve the air pollution problem.___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. What does ecology mean?____________________________________ __________________________________________________________________________________________________________________________________
4. Why is climate warming?___________________________________ __________________________________________________________________________________________________________________________________
5. What organizations are working to stop pollution?_________________ __________________________________________________________________________________________________________________________________
6. What are the most urgent ecological problems?________________________ ___________________________________________________________________________________________________________________________________
7. Name the principles of ecological safety in Ukraine._____________ ________________________________________________________________________________________________________________________________________

8. What diseases are caused by chemical wastes?_____________ ________________________________________________________________________________________________________________________________________

9.  List the main practical measures to improve ecological situation in the world.___________________________________________________________________________________________________________________________________

10. What is geo-engineering?____________________________________ __________________________________________________________________________________________________________________________________
11. Name the characteristic features of “artificial trees”.______ ________________________________________________________________________________________________________________________________________

12.  What public societies aim to solve environmental problems?________________________________________________________________________________________________________________________________ 
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