©TVET Curriculum Development, Assessment and Certification Council	         March/April 2022

[bookmark: _Hlk34903804][image: ]
TVET CURRICULUM DEVELOPMENT, ASSESSMENT AND CERTIFICATION COUNCIL (TVET CDACC)

[bookmark: _Hlk37062585]Qualification		:	Level 5
Unit of Competency	:	Demonstrate Environmental Literacy

WRITTEN ASSESSMENT
ASSESSOR’S GUIDE
SECTION A (20 MARKS)
(This only serves as a guide to expected responses)
(Each question is 1 mark)
1.  Who is responsible for safe disposal of the generated hazardous waste?
1. Generator
1. Receiver
1. Waste facility
1. Treatment, storage & disposal facility
2. Which one of the following is responsible for the greatest exposure to Nitrous oxide in living organisms?
1. Hurricanes
1. Soil erosion
1. Vehicle’s emissions
1. Cigarette smoking
3. Amongst the four fundamental ways of controlling noise pollution, which one is the best?
1. Reduce noise at the source
1. Block the path of noise
1. Increase the path length
1. Protect the recipient
4. Which one of the following can be recycled many times?
A. Plastic
B. Wood
C. Organic materials
D.  Aluminum
5. Which one of the following is the best way to reduce deforestation?
1. Using more paper
1. Clear more area of trees to grow plant
1. Burning forest in order to create cultivated land
1. Clear more area of plants to grow trees
6. How many major forms of fossil fuels are there?
1. One
1. Two
1. Three
1. Four
7. Which form of shipment is common for transport of hazardous waste?
1. Rail 
1. Road 
1. Air 
1. Inland water
8. What is the main aim of Basel Convention?
1. Controlling movement of hazardous waste
1. Restricting movement of waste
1. Analysis of waste
1. Characterization of waste
9. With minor exception, which of the following have been phased out completely globally?
1. Carbon dioxide
1. Carbon monoxide
1. Chlorofluorocarbons
1. Nitrogen dioxide

10. Which one of the following contributes the greatest volume of waste discharge to water?
A. Spillage from oil pipelines
B. Sewage
C. Nuclear waste
D. Spillage from tankers
11. Which of the following special purpose footwear should you wear to avoid a buildup of static electricity?
A. Safety toe shoes
B. Electrically conductive shoes
C. Foundry shoes
D. Metatarsal guards
12. What is the impact of food processing on the environment?
A. Create loss in the vegetation
B. Create disposal problems
C. Create forest fire
D. Create deforestation

13. What is Environmental Compliance?
A.  Conforming to government laws
B. Conforming to constitutional laws
C. Conforming to environmental laws
D.  Conforming to tribal laws

14. How is the computer industry causing environmental problems?
A. By not providing jobs to humans
B. By modern technologies like IOT, block chains
C. By printing unnecessary large amount of files
D. By making people lazy

15. What is the order of waste management hierarchy, from most favored to least favored?
A. Prevention- Recycle-Reuse- Disposal
B. Prevention-Reuse-Disposal-Recycle
C. Prevention-Disposal -Reuse-Recycle
D. Prevention-Reuse-Recycle-Disposal
16. Which of the following hazardous waste cannot be recycled?
A. Used oil
B. Treatment waste
C. Paints 
D. Batteries
17. Which one of the following is a source of thermal pollution?
A. Residential houses
B. Power plants
C. Death of marine organisms
D. Oil spill
18. Which one of the following characteristics is widely regarded as being an important aspect of sustainable development?
A. Intergenerational equity
B. Increasing consumption expenditure
C. Intra-generational inequity
D. Increased levels of saving
19. Which of the following body systems is affected by heavy metals like arsenic, cadmium and cyanide?
A. Immune system
B. Nervous system
C. Skin
D. Respiratory system
20. What kind of reactions happens in corrosive waste?
A. Physical
B. Electro-chemical
C. Biological
D. Chemical

SECTION B (40 MARKS)
(These are suggested answers to act as guidelines)
21.  State five benefits of an Environmental Management System (EMS) based on ISO 14001.                                                                                                                    (5 marks)
· Improvements in overall environmental performance and compliance.
· Providing a framework for using pollution prevention practices to meet EMS objectives.
· Increased efficiency and potential cost savings when managing environmental obligations.
· Promoting predictability and consistency in managing environmental obligations.
· More effective targeting of scarce environmental management resources.
· Enhancing public posture with outside stakeholders
(Award 1 mark for each point, max marks 5)
22. Identify three benefits derived from proper waste management                          (3 marks)                                                                                                 
· Reduction of greenhouse gases emissions
· Reduction in the release of pollutants
· Conservation of resources
· Save on energy
· Reduction on demand for waste treatment technology and landfill space
(Award 1 mark for each point, max marks 3)


23. List four methods used for the disposal of hazardous waste                           (4 marks)
· Landfills 
· Incineration
· Dumping at sea
· Underground disposal
· Ion-exchange
· Oxidation
·  Precipitation
·  Reduction
·  Neutralization, recycling
(Award 1 mark for each point, max marks 4)
24. Outline five common causes of air pollution in the environment                   (5 Marks) 
· The burning of fossil fuels, industrial emissions
· Volatile Organic Compounds (VOCs)
· Wildfires
· Microbial decaying process
· Motor vehicle emissions
· Construction and demolition
· Agricultural activities
·  Open burning of garbage waste
(Award 1 mark for each point, max marks 5)
25. Explain two methods that can be used in the conservation of resources             (4 Marks)     
· Judicious and careful utilization of resources
· Preventing wastage of resources and misuse of resources
· Use of alternatives or substitutes in the case of non-renewable resources
 (Award 1 mark for each point and 1 mark for explanation, max marks 4)


26. Name four environmental principles                                                                   (4 marks)
· Precautionary principle
· Prevention principle
· Polluter pays principle
· Integration principle
· Sustainable development
(Award 1 mark for each point, max marks 4)
27. State four ways that an organization can use to improve resource efficiency     (4 marks)                                                                                      
· Conducting a waste assessment
· Improving purchasing to reduce waste
· Improving storage and inventory management 
· Conserving energy
· Conserving water
· Preserving waterways
· Keeping waste out of drains
· Reducing waste outputs
· Reducing risk by improving waste management practices
· Improving recording and reporting within your business
· Updating systems to improve operations and support staff
· Reducing odor and air emissions
(Award 1 mark for each point, max marks 4)
28. Write a short note on the ‘5 R’s of Sustainable Development.                          (5 marks)
· Reduce-use less and do not waste resources such as water, electricity, food etc
· Re-use- use a resource for more than one time such as paper, minerals, etc
· Recycle- modify and use waste material in a new form such as glass, tins, etc
· Refuse-say ‘NO’ to things that are not needed. Think before you buy or use any product such as plastics
· Repair-fix or try to repair products before throwing them away
                (Award 1 mark for each point, max marks 5)
29. List four importance of recycling waste materials in the environment           (4 marks)
· Prevents pollution
· Reduces the need to harvest new raw materials
· Saves energy
· Reduce greenhouse gas emissions
· Reduces the amount of waste that ends up in landfills
· Allows products to be used to their fullest extent
(Award 1 mark for each point, max marks 4)
30. Explain why the destruction of forests contributes to Global warming             (2 marks)
· Forests and trees store carbon. When they are degraded or completely cleared, e.g. by fire – a process referred to as deforestation – this stored carbon has the potential to be released back into the atmosphere as carbon dioxide﻿ and contribute to climate change﻿
            (Award 2 marks for the correct explanation, maximum marks 2)


SECTION C (40 MARKS)
(These are suggested answers to act as guidelines)

31. a) Highlight four classes of solid wastes                                                            (8 marks)
· Domestic and municipal wastes: These include garbage and rubbish, like waste paper, plastic, cloth from households, office, hostel and market. 
· Industrial wastes: The two general categories are process and non-process wastes. The non-process wastes are common to all industries such as packaging, office and cafeteria wastes. Process wastes are more complex and specific to the industrial plants. Their composition depends on type of products produced.
· Agricultural wastes: These include cereal and millet straw, paddy husk, sugarcane trash and other crop residues. 
· Special wastes: The waste materials which endanger public health and welfare and seriously affect environment are: a) Radioactive wastes from atomic power stations, labs and hospitals b) Toxic wastes such as pesticides, heavy metals, pharmaceuticals c) Biological products such as antibiotics, enzymes, pathogens
             (Award 2 marks for each point, max marks 8)

b) Discuss six effects of industrial effluents on water courses (rivers, lakes, etc) and on land                                                                                                                     (12 marks)
Effects on water courses 
· Color: The effluents contain dyes in higher concentrations which impart color to the receiving streams and they persist for longer distances. Photosynthesis of phytoplankton is affected by these colors. 
· pH value: The extreme alkalinity makes the receiving water unfit for any purpose. Further, it is deleterious to most of the aquatic life. 
· Suspended impurities: The colloidal and suspended impurities produce turbidity in the receiving waters. The turbidity and color along with the oil and scum create an unsightly appearance. 
· Depletion of oxygen: Natural substances such as starch and dextrin and inorganic substances such as sulfide and nitrite present in the effluent exert an immediate oxygen demand. The stream will then be devoid of oxygen and the aquatic life is affected adversely. 
· Toxic substances: Chromium, sulfide, chlorine and aniline dyes present in these wastes are directly toxic to fish and microbial organisms which carryout purification. Thus the self purification of the water body is affected. 
· Oils: Various oils (mineral) in the effluent interfere with the oxygenation of stream as they form a blanket on the surface and prevent the entry of oxygen at air/water interface. 
· Dissolved minerals: The mineral materials, mostly sodium salts increase the salinity of the water and consequently it becomes unfit for irrigation. 
Effects on land
 1. The excess content of sodium (60%) and boron (2 mg/l) are deleterious to crops. 
2. The high sodium alkalinity combined with salinity impairs the growth of plants. 
3. Texture of the soil is affected by sodium and penetration of roots is prevented. 
4. Soil permeability is also affected by sodium and ultimately the soil will lose its productivity. 
5. Suspended and colloidal impurities clog the pores and form a mat on the surface of soil preventing the passage of air, water e.t.c. 
           (Award 2 marks for each point, max marks 12)

32. The harmful effects of deforestation all over the world have made authorities realize that forest resources must conserved properly in order to protect the environment; 
a) Discuss six  benefits of forests in the environment                                (12 marks)
· Increased Biodiversity
Growing of trees in barren lands within the community helps to increase the biodiversity value. As trees grow larger, the nature of the habitat will change. Well managed forests encourage biodiversity as they offer habitation for various animals, plants, shrubs, insects and birds among others.
· Carbon removal – trees act as carbon sinks!
[bookmark: page18]In the fight against global warming effect, trees play an essential role in the removal of carbon from the environment. Trees use carbon dioxide when growing and thus, removing it from the environment. Social forestry is seen as the best way to reduce carbon dioxide in urban settings. 
· Soil conservation - Communities that embrace social forestry enjoy significant benefits in terms of improved agricultural activities. Tree roots prevent soil erosion by holding soil in place, mitigating the negative effects of soil erosion. 
· Health benefits
[bookmark: page19]The effects of trees and nature on human health are well researched. Trees and nature are natural remedies for stress and anxiety. When people are stressed, they usually take a walk in the parks and other nature trails for the calming effect. Trees also absorb tailpipe pollutants that can have a negative effect on people health such as carbon dioxide, nitrogen oxides, volatile organic compounds, and particulate matter. Traditionally, trees and forests have been a source of medicinal value for communities around the forest.
· Community enrichment
Trees make the neighborhood more attractive and more serene. An area with an abundance of trees is more likely to attract newcomers than an area without trees. Furthermore, properties in an area with an abundance of trees are more valuable than the same properties in an area without trees. Trees create shade that helps improve the longevity of outdoor furniture and even pavement.
· Noise reduction
Noise is a big trigger of anxiety and stress. Loud noises can disrupt sleep, affect how people relate with others, and even cause illness. In fact, prolonged exposure to high levels of noise and noise pollution is considered a major cause of hearing loss. Although rules and regulations are being put in place to reduce noise pollution in many nations across the globe, embracing social forestry in urban areas can mitigate the effects of noise pollution.
Trees reflect and absorb sound energy reducing the noise pollution. Furthermore, the noise of trees caused by branches and leaves as they swirl on a windy day helps to mask man-caused sounds reducing the negative noise.
· Improve air quality; particularly, trees help to clean air by absorbing gaseous pollutants into their leaves and then trap and filter particulates on and through their stems, leaves, and twigs. Some of the pollutants that can be controlled by trees include carbon monoxide, sulfur dioxides, nitrogen oxides, carbon dioxide, ozone, and small particulates that are less than 10 microns in size.
· [bookmark: page20]Energy conservation and reducing overall atmospheric temperatures; Trees act as natural air conditioners. The evaporation from a single tree can have the same cooling effect as ten room-sized, residential air conditioners operating 20 hours a day. 
· Social benefits -Trees are associated with various social benefits that make the neighborhood more attractive and valuable. Social forestry helps to create inviting and cool areas for relaxation and recreation such as parks and playgrounds. Trees also add exciting color and beauty to the neighborhood as seasons change. The color green creates a calming effect and helps relieve eye strain contributing to the wellness of the community. Trees also help to screen unattractive views and soften the harsh outline of metal, masonry, steel, asphalt, and glass. Trees also encourage interaction with neighbors by providing areas where people regularly meet.
(Award 2 marks for each point, max marks 12)

b) Explain any four methods that can be employed in the conservation of forests (8 marks)
· Regulated and Planned Cutting of Trees:
Cutting should be regulated by adopting methods like:
(i) Clear cutting,
(ii) (ii) Selective cutting, and
(iii) (iii) Shelter wood cutting
· Control over Forest Fire:
Destruction or loss of forest by fire is fairly common; because trees are highly exposed to fire and once started it becomes difficult to control. Sometimes, the fire starts by natural process, i.e., by lightning or by friction between trees during speedy winds, while in most cases it is started by man either intentionally or unintentionally. In order to save forests from fire it is necessary to adopt latest techniques of firefighting.
· Reforestation and Afforestation:
The sustained yield concept dictates that whenever timber is removed, either by block cutting or by selective cutting, the denuded area must be reforested. This may be done by natural or artificial methods. Similarly, any forested land which has been destroyed by fire or mining activities should be reforested. In rugged terrain aerial seeding is the method of choice.

· Proper Utilisation of Forest Products and Forests:
Generally, forests have been cut for logs and rest of the tree – stump, limbs, branches and foliage, etc., are left out in the forest as worthless debris, further waste occurs at the sawmill. There is a need to use all this waste material. Now several uses have been developed and products like waterproof glues, board, etc., can be obtained. Similarly, forests can easily be used or developed as tourist centers. By using them as tourist centers the country can earn substantial foreign exchange. This practice has been adopted by many countries, both developed and developing.
· Protection of Forest:
The existing forests should be protected. Apart from commercial cutting, unorganised grazing is also one of the reasons. There are several forest diseases resulting from parasitic fungi, rusts, mistletoes, viruses and nematodes which cause the destruction of trees. The forests should be protected either by use of chemical spray, antibiotics or by development of disease resistant strains of trees. 
                    (Award 2 marks for each point, max marks 8)
33.  a) Explain six roles played by renewable energies in climate change mitigation (12 marks)
· Renewable energy plays an important role in reducing greenhouse gas emissions. When renewable energy sources are used, the demand for fossil fuels is reduced thereby reducing the amount of carbon dioxide released into the atmosphere which is important for controlling global warming
· Renewable energy facilities generally require less maintenance than traditional generators. Their fuel being derived from natural and available resources reduces the costs of operation. Even more importantly, renewable energy produces little or no waste products such as carbon dioxide or other chemical pollutants, so has minimal impact on the environment and the climate
· Renewable energy usually tops the list of changes the world can implement to stave off the worst effects of rising temperatures. That's because renewable energy sources such as solar and wind don't emit carbon dioxide and other greenhouse gases that contribute to global warming that contribute climate change
· Renewable energy provides a cleaner atmosphere since there is fewer emissions which mean less pollution in the atmosphere. Burning of fossil fuels is responsible for the increased greenhouse gases in our atmosphere which contribute to global warming and climate change
· Renewable energy control the rate of deforestation as we no longer have to cut down trees to access fossil resources. Trees improve air quality and increase the absorption of carbon dioxide from the atmosphere thereby reducing the greenhouse gas effect and global warming
· Renewable energy protects natural habitats since the production is a lot more responsible. Unlike fossil fuel extraction that leads to extinction of flora and fauna, renewable energy ensures that the indigenous plants and trees and their habitats are protected as they are necessary for climate change mitigation and also adaptation
(Award 2 marks for each point, max marks 12)
b) Highlight any four human activities that negatively affect the environment   (8 marks)
· Logging/cutting down of trees
· Noise making
· Quarrying
· Sand winning
· Bush burning
· Open defecation (especially in water bodies)
· Burning of fossil fuel and toxic gases
(Award 2 marks for each point, max marks 8)
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