ENVIRONMENTAL ANALYSIS

Fall 2002 Program Description
Environmental Analysis was designed as a full year interdisciplinary science program that combined material in Analytical Chemistry, Geochemistry, Geology, Hydrology, Statistics and Geographic Information System (GIS) around the theme of water in the environment. During Fall quarter the program consisted of three sections which provided basic background to the material of winter and spring quarters.

Analytical Chemistry with Laboratory - This fall section covered 1/2 year of analytical chemistry using the textbook Quantitative Chemical Analysis 5th Ed. by Daniel C. Harris. Emphasis was placed on the portions of the text most applicable to aquatic systems. The chemistry of analytical methods and instruments including calibration and standard addition; statistics and experimental error; chemical activity; chemical equilibrium and titrations of solubility, complex formation (EDTA), acids/bases systems; and gravimetric analysis were covered. The laboratory portion involved experiments in alkalinity by acid/base titration and pH meter, EDTA titrations, anion analysis by ion chromatography and cation analysis by atomic absorption (AA) and inductively-coupled plasma (ICP) spectroscopy. Students were required to maintain a notebook detailing their work in lab. Three hours per week were spent in lectures, 4 hours in laboratory. Weekly problem sets, workshops and two exams completed the requirements.

Geology, Geochemistry and Geographic Information Systems - Students read Understanding Earth 3rd. by Press and Siever (all chapters) and Fresh Water By E. C. Pielou to gain an understanding of the background necessary for the geochemistry and hydrology parts of the program. Students did a few quantitative problems in hydrology in addition to the background reading. The goal in geochemistry was capability in understanding geochemical principles. This required setting up and solving fairly straight foreword mineral-water equilibria. John Hem's Study and Interpretation of the Chemical Characteristics of Natural Water provided the theory and geological examples for geochemistry.

Students learned the basics of ArcView GIS such as map-related visualization, table queries and joins, spatial joins, and data entry by digitizing. The objective was to provide tools for analysis and presentation of field related data.

Labs and project work included understanding maps, taking depth-profile physical measurements of lakes and water samples at various depths.
Field Projects - Students were involved in two field projects fall quarter.  One project, a physical and chemical study of alkaline lakes in eastern Washington, included a 1 week long field trip for sample collection.  Six lakes were studied but each student group was responsible for analysis of three lakes.  The second project was a physical and chemical study of a western Washington lake or bog.  These projects provided contrasting site and sample characteristics.  The goals of the project work were to gain practical mapping experience, to analyze water samples for major chemical constituents, and to write formal research papers.

Evaluation – Evaluations of each student’s performance were based on written and quantitative problem sets, laboratory notebooks, responses of students in class, in-class and take home exams, and report writing.

