Learning Objectives 4

Ecology

1. Define the following terms in an ecological context:  producer, consumer, primary production. (Knowledge)
2. Describe the following biological processes including the reactants, products, and necessary environmental conditions:  aerobic respiration, nitrification, denitrification, anaerobic organic degradation. (Knowledge)
3. Given a C, N, or P biogeochemical cycles, identify where aerobic respiration, nitrification, denitrification, anaerobic organic degradation occur in the cycle. (Knowledge)
4. Given a C, N, or P biogeochemical cycles (or a description of a step in such a cycle), identify at least two processes that are influenced by human activities (interventions) and state the specific human activity causing the influence.  (Comprehension)
5. Describe the process of stratification and turnover in lakes. (Knowledge)
6. Sketch and compare the epilimnion and the hypolimnion with respect to the following:  location in a lake, temperature, and dissolved oxygen content at given times of the year.  (Comprehension)
7. State what determines the euphotic zone of a lake and describe its significance to the food chain. (Knowledge)
8. Discuss what eutrophication is, what causes it, and why it is undesirable. 

9. Describe what limiting factors analysis is and state Leibig's law of the minimum. (Knowledge)
10. Apply limiting factors analysis (including Lieberg’s law of the minimum) to cultural eutrophication of lakes and wastewater discharges containing biodegradable organic materials. (Application)
11. Describe the process and outcome of biomagnification.  (Knowledge)
12. Explain why biomagnification must be considered in setting water quality standards. (Comprehension)
13. Distinguish between biomagnification and bioconcentration. (Comprehension)
Population, Pollution and Resources

1. Given population at two different times, calculate the exponential and linear growth rates, and the doubling time. (Application)
2. Given the growth rates or doubling time, calculate the population at some other time using the linear, exponential, and logistic (S-curve) models. (Application)
3. Given population values and emission, resource uses, or demand factors, calculate the amount of pollution generated or resource used incorporating population growth. (Application)
4. Describe the significance of population growth to the practice of civil engineering. 

Environmental Ethics

1. State what the ASCE Code of Ethics says about the environment. (Knowledge)

2. Compare and contrast the main characteristics of the four views of environment discussed in class. (Analysis)
3. Predict how people holding each of the four different views of environment would feel about a given environmental problem. (Application)
Environmental Impact Analysis

1. Describe and differentiate between negative declaration, mitigated negative declaration, EIR and EIS. (Knowledge)
2. Given an environmental impact, categorize it as direct, indirect, or cumulative. (Comprehension)
3. Explain what environmental assessment documents are and are not intended to accomplish.  (Comprehension)
4. Explain what an “action” or “project” is for the purpose of environmental assessment.  (Knowledge)
5. Describe the role of the public in the CEQA process as to its purpose and extent.  (Knowledge)
6. Describe the benefits and costs of the environmental assessment process in the public works arena.  (Evaluation)
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