Learning Objectives 6 (last)

Disposing of Wastes Properly

Wastewater Treatment Processes

1. Describe the treatment goals of secondary wastewater treatment systems and explain why these goals are important to receiving water quality. (Knowledge, Comprehension)
2. List the major types of pollutants in municipal wastewater. (Knowledge)
3. Sketch and label a diagram of a typical secondary treatment process for municipal wastewater, and describe what each process does. (Knowledge)
4. Diagram and describe the major features of activated sludge, trickling filter, and rotating biological contactor systems. (Knowledge)
5. Apply the mass balance technique to numerical problems involving sedimentation units or ponds. (Application)
6. Explain why biological systems are used in treatment systems (i.e., what role they play in the overall treatment strategy). (Comprehension)
7. For activated sludge systems, apply the concepts of food-to-microorganism ratio and hydraulic detention time to calculate the sizes of aeration basins. (Application)
8. For activated sludge, explain the purpose of sludge recycling (RAS). (Comprehension)
9. For activated sludge, calculate the mean cell residence time and the waste sludge load, flow (given concentration, or concentration (given a flow). (Application)
10. Use the overflow rate to size primary and secondary clarifiers. (Application) 

11. Differentiate between suspended growth treatment systems and attached growth systems and give examples for each. (Knowledge)
12. Discuss why the sludge is recirculated in activated sludge systems and the water is recirculated in trickling filters.  (Comprehension)
13. Describe the purpose and operations of aerobic and anaerobic digesters as sludge stabilization devices. (Knowledge)
14. Describe the major features of facultative ponds that provide treatment of water and sludge. (Knowledge, Comprehension)
15. Size facultative ponds based on organic loading. (Application)
16. Apply mass balance techniques to solving treatment problems (same as the mass balance objectives assigned earlier in the semester). (Application)

17. Describe the components of a typical onsite wastewater system using leaching trenches. (Knowledge)
18. For a typical onsite wastewater treatment system, identify the water processes affecting water quality, where they occur, and what constituents are involved. (Knowledge)
19. Describe if and where the processes used in a mechanized secondary wastewater treatment plant can be found in wastewater treatment ponds and typical onsite treatment systems. (Comprehension)
Groundwater Pollution and Hazardous Waste Management

1. Describe general waste management strategies in order of descending priority (either the text list or the one discussed in class), and explain why the strategies are ordered as they are. (Knowledge)
2. Differentiate among water soluble compounds , LNAPLs, and DNAPLs in terms of their movements underground. (Comprehension)
3. Describe what SVE systems are and the circumstances in which they are used. (Knowledge, Comprehension)
4. Describe what cradle-to-grave tracking is. (Knowledge)
5. Describe what kinds of liability are associated with hazardous waste and who is liable. (Knowledge)
6. Explain what retardation is and why it happens. (Comprehension)
7. Sketch a cross section of a hazardous waste landfill and identify the major features. (Knowledge)
8. Discuss the connection between in situ bioremediation and lake eutrophication. (Comprehension)
9. Apply plug flow mass balance techniques to groundwater pollution problems (same as mass balance objectives assigned earlier in the semester).
10. Match the pollutants and the removal processes observed at the McClellan Park field trip. (Knowledge)

Air Pollution

1. Distinguish between primary and secondary pollutants. (Knowledge)
2. List the major source and effects (both health-related and others) for .particles, sulfur and nitrogen oxides, CO, hydrocarbons, photochemical oxidants, CO2 and other greenhouse gases, and CFCs. (Knowledge)
3. Explain why particulate matter is controlled by a PM-10 or 2.5 standard rather than total airborne solids (think about effects). (Comprehension)
4. Discuss why it is so difficult to avoid producing NOx emissions. 

5. Describe the essential components in the formation of photochemical smog and the strategies to control smog formation.   (What is the equivalent situation in water pollution?) (Comprehension)
6. List the pollutants that form atmospheric acids and identify the main problem in California. (Knowledge)
7. Describe the greenhouse effect and its causes. (Knowledge)
8. Differentiate between the effects and desirability of ozone in the stratosphere (high) and in the troposhere (low). (Comprehension)
9. Explain why energy conservation is a “no regrets” action with regards to global warming. (Comprehension)
10. On an atmospheric temperature profile, sketch an adiabiatic lapse rate, a subadiabatic lapse rate, a superadiabatic lapse rate, and an inversion. (Knowledge)
11. Given an atmospheric lapse rate, predict whether it will be stable or unstable and relate this to whether or not pollutants will accumulate. (Application)
11. Describe the processes that remove pollutants from the atmosphere. (Knowledge)
12. Apply plug flow and complete mix mass balance techniques to airshed/transport problems (same as mass balance objectives assigned earlier in the semester). (Application)
12. Describe the scientific basis of the NAAQS, who sets them, and who enforces them. (Knowledge)
13. Identify which agency you would you go to in California to get a permit for a power plant, or for a new kind of vehicle (assuming you were a manufacturer). (Knowledge)
14. Explain the jurisdictional problem with air pollution control districts in California and what is being done about it.   (How do Regional Water Quality Control Districts avoid this problem?) (Knowledge)
15. Describe the purpose of a State Implementation Plan (SIP)?  (Hint: when do you have to write one?) (Knowledge)
16. Describe how it is possible for development to continue in an airshed that does not currently meet the NAAQS. (Comprehension)
17. Discuss the relationship between transportation engineering and air quality, including what pollutants are emitted by cars and trucks, what atmospheric reactions these pollutants participate in (if any), and the undesirable effects of these pollutants or their reactions products. (Comprehension)
18. Discuss how air quality concerns affect the practice and ethical concerns of  civil engineers. (Comprehension)
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