GEOL 235 


Geochemistry
of Natural Waters


Fall 2011
Professor: Greg Druschel

Contact: gdrusche@uvm.edu; 656-3481(office)

Office: 321 Delehanty Hall

Office Hours:  Tuesday, Thursday 4:00 – 5:00 p.m. and by appointment
Class Times: Tuesday, Thursday 2:30 – 3:45 p.m. 
Text:  Geochemistry, William White, online textbook: http://www.geo.cornell.edu/geology/classes/geo455/Chapters.HTML  AND a number of selected readings from the literature to be handed out in class. 
Course Goals:

This course will consider, as a semester long topic, the problem of water quality in Lake Champlain, focusing on eutrophication and algal bloom development during which you will learn about the fundamental physical chemistry controlling the geochemistry of any natural water.

At the end of this course…
· You will be able to utilize thermodynamics calculations to determine if individual reactions are feasible under any given condition.
· You will be able to design a sampling protocol, analyze key chemical components, apply thermodynamic or kinetic models, and test hypotheses concerning the mobility of elements in any setting.
· You will be able to appreciate both the dynamics and complexity of geochemistry, yet utilize what you know to ascertain processes important in the stability, movement, and reactivity of elements in the earth.
Grading:  Geochemistry is a quantitative science; the tools you will learn to apply will impart to you the ability and experience of calculating, or predicting, reactions in a wide range of settings.  I will run this class in a way that I expect many of you may experience your professional career in environmental and geological sciences.  It is important to understand both how to set up a problem, and to be SURE you are arriving at a reasonable answer; sometimes the answer can be exactly determined, sometimes you have to put bracket an answer in terms of how precisely something can be determined.  Exams will be given at the mid-term and final exam periods, these will test your ability to determine a quantitatively correct answer and to demonstrate understanding of pertinent concepts. A final report on the nutrient availability and mobility of nitrogen and phosphorus in Missisquoi Bay, Lake Champlain, will test your ability to use these calculations to describe how a complex interconnected system controlled by physical, chemical, and biological processes operates, and how you can use that understanding to advise regulatory and political experts on how to deal with and mitigate ongoing problems.  
When you arrive in the real world, you will quickly come to realize tardiness and errors can cost you your job. As such, I expect that you will attend every class on time and turn in assignments on time and in good order.  Assignments turned in late will be automatically deducted 10% per day unless prior arrangements are approved by the instructor.
30%   Homeworks
40%   Exams
30%   Final report

10%   Participation
Course Schedule
	Date of Class
	Topic target

	August 30
	Knowledge Survey

	September 1
	Introduction to Lake Champlain eutrophication

	September 6
	Tools: Water Chemistry analyses techniques

	September 8
	Tools: Statistical Analysis of water chemistry results

	September 13
	Geopolitical setting of P in Lake Champlain

	September 15
	Guest Lecture: P mineralization

	September 20
	Thermodynamics and predicting reactions

	September 22
	Thermodynamic calculations

	September 27
	Acid-base geochemistry

	September 29
	Carbonate geochemistry

	October 4
	Chemical Speciation in water basics

	October 6
	Chemical Speciation calculations

	October 11
	Organic P chemistry – tools and calculations

	October 13
	Organic water chemistry and speciation

	October 18
	Redox geochemistry – tools, processes

	October 20
	Redox geochemistry calculations

	October 25
	Precipitation/dissolution of P minerals

	October 27
	Calculating mineral solubility

	November 1
	Review day

	November 3
	Mid-term exam

	November 8
	Rates of mineral dissolution/precipitation

	November 10
	Rate calculations

	November 15
	Dissolved gas solubility

	November 17
	Diffusion of dissolved gases and ions

	November 22
	P sorption on Fe oxide minerals

	November 24
	Sorption calculations

	November 29
	P remediation techniques

	December 1
	Guest Lecture: P mobility in Missisquoi Bay

	December 6
	Inverse Modeling of P filter processes 

	December 12

1:30-4:15
	Final Exam


