MSU-BOTTINEAU

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.

Syllabus

Course:

CHEM 109, Environmental Chemistry, 4 Credits

Term:

Fall Semester, 2004 Room 120, Chemistry Lab

Class Schedule:
8:00-8:50 MW; Lab: Tuesday 1:00-2:50

Text:
Chemistry of the Environment, 2nd edition, by Spiro and Stifliani, Prentice-Hall.


The lab manual is Instructor Generated and required for the course.

Instructor:
Gene Bender

Office/Phone
Nelson Science Center, Room 113
E-Mail:  Gene.Bender@misu.nodak.edu


Phone: 228-5471

Office Hours:
Open, you may stop by any time.

Course Content:
Environmental Chemistry is a unique way of studying the importance of chemistry in everyday situations. While much of the material focuses on water quality, a significant portion of the class will deal with soil quality. Rather than spending a large amount of time discussing chemical elements we will study hydrology and the key elements and biogeochemical cycles that affect ground water quality, surface water quality, and soil productivity.  Sources of pollution that diminish the quality and productivity of water and soil will be a major focus of the course.  If time permits we will also investigate air quality and pollution.  By the end of class you will be proficient in using a variety of testing equipment for monitoring chemical levels in soil and water.  You will be able to make suggestions on how to improve and preserve the quality of soil and water.

Grading:
Grades will be based on total points using the following percentage system:  100-90 = A, 89-80 = B, 79-70 = C, 69-60 = D, and 59-0 =F.  Exams, lab reports, and a final project will be used to determine the final grade.  You have the right to appeal any grade you receive, but you must do so within one week of receiving the grade.  

Exams (4)



500 pts



Lab reports/Activities


300 pts



Lab Final Presentation or research paper
200 pts








1000 pts.

Exams:  
There will be five 100-point exams during the course of the semester with no final exam.  Missed exams will me made up at 50% of the grade, unless you take exams or make other arrangements before the test date if you know you need to be absent.  The lowest test grade will be discarded at the end of the semester when final grades are computed.  Exams will be short answer or essay and are usually take home exams.

Laboratory:
Lab work will range from rather simple and quick soil and water tests to the use of fairly sophisticated computer interfaced data collection probes.  Emphasis will be on the proper procedures for each test, quality of data organization, and coherent reporting of data, conclusions, and recommendations.  Chemical splash goggles are required and may be purchased at the bookstore.  Laboratory safety is always the first consideration. Lab work comprises approximately 50% of your grade; therefore absences are not acceptable.  You must make arrangements to make up missed lab time.  It is acceptable to work in groups of 2-3 to collect data, however each student is responsible for writing his or her own lab report.  

Homework:
Homework is relative term in this class.  There will be several activities initiated in class that may require some outside of class preparation.  Reading is always essential homework.  Make sure your read the handouts and notes provided.  On occasion you will be asked to use the Internet and/or library to research laws, etc.

Case Study/

Research Paper:   You will select a body of water, soil site, or pond sediment to analyze.  You will determine the tests you need to perform, perform the tests, and present the data in report form. You are to assume this information will be used by community or county officials may environmental, health, and economic decisions. You will need to add some background research to your final report and should prepare some audio/visual material for a short oral presentation.  

Lecture Schedule


Topic






8-24 thru 9-14
Chapters 1, 2, 4:  Energy flows in nature.  Introduction to elements, compounds, and ions in the environment.
9-16
Exam #1
9-19 thru 10-24
Chapters 6, 7, 10:  Water and waste water management. Sulfur and nitrogen cycles as they relate to the Green House Effect. Climate influences.
10-16


Exam #2

10-18 thru 11-14
Chapters 11, 12. 13:  Soil studies and the effects of acidification on soil and water.  Influence of redox reactions in the environment.  General ecological concepts
11-16


Exam #3
11-8 thru 12-9
Chapters 14, 15, 16:  Water regulations.  Pesticide, fungicide, and herbicides issues in soil and water conservation.  Current issues in soil and water quality.
12-12


Exam #4

12-14 


Presentation preparation 

12-15 15 (max) minute presentations of your case study during assigned final test time, 12:00-2:00

LAB SCHEDULE

.

Week 8-29

Laboratory Techniques, Safety Protocol, and Sample Preparation

Week 9-5

No Lab – Labor Day

Week 9-12

Computer probes: pH, Temperature, TDS, Conductivity, Total Solids



Week 9-19

Computer Ionic Selective Probes: nitrates, ammonium-nitrogen, calcium, etc.


Week 9-26

Computer Probes:  Dissolved oxygen and alkalinity

Week 10-3

Preparing standards for Spectrophotometeric Analyses

Week 10-12

Spectrophotometric Analysis of manganese, iron, copper.



Week 10-19

Spectrophotometric Analysis of nitrates, nitrites, phosphates

Week 10-26

Water Technology Lab Colorimetric tests: sulfates, nitrates, iron

Week 11-2

Water Technology Titration Tests: magnesium, calcium, hardness, alkalinity

Week 11-9

Field testing surface waters

Week 11-14

Field Testing soil

Week 11-21

Case Study



Week 11-28

Case Study

Week 12-5

Case Study

Week 12-12

Case Study Due
