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Course Outline

CHEM 109-Introduction to Environmental Chemistry  (4 Credits)

Prerequisite:  None


Environmental Chemistry presents key chemical concepts through a study of biogeochemical cycles rather than the traditional approach to chemistry.  It is designed specifically with horticulture, forestry, and environmental technology students in mind.  During the course these students will become familiar with common wet chemistry procedures, colorimetric procedures, field testing kits, and computer linked probes for testing water and soil conditions.  They will also learn to evaluate the test data in order to locate point source pollution and determine the amendments necessary to improve the productivity of the soil, the quality of the surface water, the purification of potable water, and treatment of wastewater prior to reentry into the ecosystem.  All techniques will be performed according to guidelines established by the Environmental Protection Agency. 

Required Text: Textbook:  


Chemistry of the Environment, Thomas G. Spiro and William M. Stigliani, 2nd edition, Prentice-Hall.  Lab Manual required.
Course Objectives:

1. Develop an understanding of geochemical cycles, such as the rock cycle and water cycle.  (Goal #5& #7)

2. Develop an understanding of the role of oxygen, carbon, hydrogen, nitrogen, sulfur, and phosphorous as major elements in living organisms. (Goal #7)

3. Develop an understanding of the effect of silicon, iron, aluminum, calcium, magnesium, sodium and potassium on the quality and productivity of soils and surface waters.  (Goal #5 & #7)

4. Develop an awareness of hazardous organic and inorganic chemicals that may contaminate soil and water. (Goal # 7)
5. Learn proper sampling and testing techniques for determining water and soil conditions. (Goal #3)

6. Learn to evaluate test data and develop a proper treatment plan to improve the quality and productivity of the water and soil. (Goal #1 & #2)
Course Content:

1. Concepts of hydrological influences on water and soil.

2. Basic chemical properties of elements and compounds essential to plant and animal growth, water quality, and soil quality.

3. Basic chemical properties of elements and compounds that contribute to pollution of soil and water with particularly emphasis on organic and heavy metal contamination.

4. Cycles in nature: rock cycle, water cycle, carbon cycle, oxygen cycle, nitrogen cycle, phosphorous cycle, and sulfur cycle

5. Use of titration, colorimetry, spectroscopy, ion selective electrodes, conductivity meters, pH meters, gravimetric procedures, dissolved oxygen probes to quantitatively evaluate soil and water conditions.

6. Math skills necessary to perform the quantitative analyses.

7. Influence of chemical reactions, especially oxidation-reduction reactions, on environment.

8. Environmental Protection Agency guidelines for sampling, storing, testing, and reporting analytical data.

9. Parameters of monitored chemical species that have been established for soil and water quality by the Environmental Protection Agency.

Course Requirements and Evaluation:

1. Exams to demonstrate knowledge of chemical concepts.

2. Lab practicals to demonstrate proper testing and data recording procedures.

3. Lab reports to demonstrate ability to evaluate data and create treatment plan.

