ENV 170 The Fluid Earth

Class Meetings: MWF 9:05-10:00 am Eaton 110 Labs: Tu 8:30-11:30 am, 1:30-4:30 pm Lansing 001
[image: image1.jpg]Instructor: Dr. Tara Curtin
Office: 110 Lansing
Phone: ext. 3928

E-mail: curtin@hws.edu
Office Hours: Mondays 12:30-2 pm, Tuesdays 5-6 pm, Wednesdays 5-6 pm, or by appointment.
Course Goals: 

The presence of water on Earth, the "blue planet", is directly responsible for the existence of life, and governs past, present and future patterns of human settlement.  This course will include both a global assessment of our water resources, and a close look at how to understand, within a scientific framework, the water we use in our daily lives.  By the end of this course, you will use information about the global water cycle to evaluate the human impact on the water quality and quantity with a focus on local hydrogeological concerns in the Finger Lakes region of NY.  You will use data available on-line as well as data collected in the field and analyzed in the laboratory to:

1) calculate water budgets of some of major tributary streams and the Finger Lakes;

2) assess the impact of human consumption and climate change on seasonal, annual, and decadal water availability (e.g., hurricanes, nor’easters, lake effect snow) in the Finger Lakes region;

3) evaluate the potential for flooding in the region using case studies (e.g., 1972 Hurricane Agnes);

4) analyze the effect of lake morphometry, geology, and biology on the evolution of the hydrogeochemistry of the Finger Lakes; 

5) assess the similarities and differences between the Finger Lakes and oceans;

6) examine the interactions between surface water and groundwater by examining the hydrogeochemical properties of Zurich Bog, a 10-acre nature preserve near Lyons, NY; and

7) determine the controls on local and regional groundwater flow direction and quality in unconfined and confined aquifer systems.

Course Structure:


Although the class is scheduled for three lectures and a lab each week, we will spend much of our time engaged in discussions and solving problems.  In order for you to benefit and contribute to these discussions, you will need to prepare for each class.  In order for this format to work, attendance at each class is required.  Please bring a calculator, pencil, and eraser to each class and lab meeting.

Assessment:

There are five principal components that will be used for assessing your comprehension of the hydrologic cycle and assigning a grade.

 1) In-class Exercises: These consist of questions that you will answer during class either alone or in small groups.  There will be an in-class exercise or assignment in most classes.

2) Homework Exercises: These are weekly problem sets designed to give you practice with course material.  One major project will be for you to keep a water diary.  You will calculate, record, and determine your average daily consumption of water for 1 month.  Based on class averages, we will consider how sustainable your water supply is if thousands of others used the same daily amount of water.
3) Quizzes: There will be weekly (almost!) closed book, closed notes quizzes that test your comprehension of material presented during lecture and lab and in the reading assignments. 

4) Laboratory exercises: These are investigative tasks that involve original data collection or analysis of public data.  Exercises will be completed in small groups during the lab period.

5) Exams:  There will be 3 exams (pyramid?).  Add in more details.
Grade Calculation:

	In-class Exercises 
	10%

	Homeworks 
	25% (Water Diary is worth 5% of your HW grade.)

	Weekly Quizzes  
	15% 

	Laboratory Exercises 
	20% 

	Exams
	30% (10% each)


Course Website: http://courses.hws.edu (ENV 170 The Fluid Earth) 

Required Course Readings:

Several articles are/will be available on the course website or as handouts.
Late assignments: Course assignments will not be accepted late unless your Dean notifies me of a serious illness, a family emergency, or other extenuating circumstances. Please plan ahead. Last minute computer/printer/Xerox malfunctions are unacceptable reasons for incomplete or late assignments. 10% will be taken off for each day overdue.  However, after I return the assignment, late papers will not be accepted. 

Academic Honesty: Both plagiarism and cheating violate the Principle of Academic Integrity as explained in the HWS catalog. Either violation will result in failure of the class and I will refer you to your Dean and the Committee on Standards. You may discuss homework and laboratory problems with other students in the course. However, all write-ups must be individually prepared.  Please DO NOT COPY OR PHOTOCOPY someone else’s work! 

A Note about the Center for Teaching and Learning (CTL):  Hobart and William Smith Colleges encourage you to seek the academic collaboration available to you to demonstrate your best work. Students who would like to enhance their study skills, writing skills, or have any academic inquiries can contact the CTL. If you are a student with an identified disability and you would like to receive accommodations, please provide me with the necessary documentation from the CTL at the start of the semester (students with disabilities have to register at the Center), so that I can best accommodate your needs. CTL staff encourages each of you to stop by Harris Hall to learn what is available to you at this academic resource. Please contact the CTL at 781-3351 to make an appointment or stop by Harris Hall (on South Main, next to Merritt Hall) to meet with Center Staff.

Schedule

1) Calculate water budgets of some of major tributary streams and the Finger Lakes
need to know: hydrologic cycle- inputs, outputs, controls on the processes of water movement, reservoirs on global and local scale, watershed delineation and determination of area, drainage divides, residence time (volume, rates of influx, outflow)

2) assess the impact of human consumption and climate change on seasonal, annual, and decadal water availability (e.g., hurricanes, nor’easters, mid-latitude cyclones, lake effect snow) in the Finger Lakes region
need to know: distribution of temperature, precipitation on global scale and controls on that distribution, how does FL region fit into this scheme?, temp record of NY since 1895, precipitation record since 1895, extreme storm event analysis for NY State/Ontario County, hurricanes, mid- latitude cyclones, lake effect snow, nor-easters, hail, wind, tornadoes, how to create own weather maps- isobars, etc., 

3) Evaluate the potential for flooding in the region using case studies (e.g., 1972 Hurricane Agnes)

need to know: stream morphology; drainage patterns- dendritic, parallel, trellis, rectangular, radial, centripetal, contorted; perennial vs. intermittent streams, natural and humanmade levees, dams, floodplains, meanders vs. point bars; alluvial fans; soil moisture; soil texture; terraces; urbanization; Where do floods occur? Controls on duration and intensity?  Type of floods- flash, widespread, coastal, river stage, flood stage, 50 yr. flood, 100 yr. flood, recurrence interval and probability, stream discharge, sources of stream flow, flow velocity, flow regimes- laminar v. turbulent, erosion, dissolved vs. suspended load vs. bedload; read topographic maps; plot on topographic maps the flood stages of different storms; examine impact on lake levels of Finger Lakes with addition of a lot of water quickly
4) analyze the effect of lake morphometry, geology, and biology on the evolution of the hydrogeochemistry of the Finger Lakes:

need to know: temperature profiles; ice in lakes; FW freezing pt; properties of water; composition- controls on; pH, hardness, conductivity, salinity, chloride, sulfate, nitrate, dissolved oxygen; exotic species (Eurasian milfoil and quagga and zebra mussels), Secchi disc, turbidity; erosion, agriculture- nutrient and sediment load, primary productivity; origin of lakes
5) assess the similarities and differences between the Finger Lakes and oceans
need to know: basin geometry/ topography, controls on surface and deep water circulation, halocline, thermocline pycnocline,  density, water chemistry, morphometry and plate tectonic controls, why is ocean salty?  Why is Seneca Lake relatively salty and saltiest of the Finger Lakes?  T-S diagrams, water bodies, primary productivity (temp, nutrients, upwelling), waves, erosion in coastal areas
6) examine the interactions between surface water and groundwater by examining the hydrogeochemical properties of Zurich Bog, a 10-acre nature preserve near Lyons, NY; 

need to know: 
7) determine the controls on local and regional groundwater flow direction and quality in unconfined and confined aquifer systems
need to know: infiltration vs. runoff; soil texture, porosity, permeability, hydraulic gradient, vertical gradient, hydraulic conductivity, Darcy’s Law, cone of depression; salt water intrusion; water temp and quality

	
	Date 
	Topic
	Weekly Lab Topic 

(* = outside lab)
	Reading Assignment
	Assignment Due

	M 
	28 Aug. 
	Introduction to the course 
	No lab
	
	

	W 
	30 Aug. 
	Properties of water
	
	Excerpt from Oceanography
	

	F 
	1 Sept. 
	Hydrologic cycle: an overview of the fluid earth (Last day to drop/add) 
	
	Handout of diagram of hydrologic cycle
	

	M 
	4 Sept. 
	Atmospheric composition and structure
	Modeling Water Resources
	
	

	W 
	6 Sept. 
	Greenhouse effect and temperature
	
	
	

	F 
	8 Sept.
	Atmospheric moisture and humidity 
	
	
	HW #1 Budgets

	M 
	11 Sept, 
	Atmospheric stability
	*Campus Weather
	
	

	W 
	13 Sept.
	Precipitation processes and clouds
	
	
	

	F 
	15 Sept. 
	Global winds and pressure systems
	
	
	

	M 
	18 Sept. 
	Global winds and pressure systems
	*Stream Discharge
	
	

	W 
	20 Sept. 
	Infiltration and runoff, watersheds
	
	
	

	F 
	22 Sept. 
	Stream discharge
	
	
	

	M 
	25 Sept. 
	Floods
	*Stream Chemistry
	
	

	W 
	27 Sept. 
	Floods
	
	
	

	F 
	29 Sept. 
	The control of nature- surface water, dams, water policy: dams- Watch excerpts from Cadillac Desert
	
	Excerpt from Archdruid by McPhee
	

	M
	2 Oct. 
	EXAM #1
	*Seneca Lake: Chemistry and Temperature
	
	

	W
	4 Oct. 
	Lakes- origin of basins, topography, focus on Finger Lakes’ origin
	
	
	

	F
	6 Oct. 
	Lakes- water budget, lake level fluctuations
	
	
	

	Sat- T
	7-10 Oct. 
	Fall Break- No class or lab (
	No lab
	
	

	W
	11 Oct. 
	Lakes
	
	
	

	F
	13 Oct. 
	Oceans- bathymetry, topography, basins, minimal plate tectonics, 
	
	
	

	M
	16 Oct.
	Oceans- surface circulation
	*Exotic species in Seneca Lake
	
	

	W
	18 Oct. 
	Oceans- thermohaline circulation- in class demos
	
	
	

	F
	20 Oct. 
	Oceans- coastal processes- waves, erosion of beaches
	
	
	

	M-T
	23-24 Oct. 
	No class/lab- Geological Society of America annual meeting in PA
	No lab
	
	

	W
	25 Oct.
	Oceans- chemistry
	
	
	

	F
	27 Oct. 
	EXAM #2
	
	
	

	M
	30 Oct. 
	Wetlands
	*Zurich Bog Hydrogeochemistry
	
	

	W 
	1 Nov. 
	Wetlands
	
	
	

	F 
	3 Nov. 
	Groundwater- infiltration, porosity and permeability, recharge to gw
	
	
	

	M
	6 Nov. 
	Groundwater- Aquifers- saturated, unsatrurated,  water table and variations, capillary action
	Darcy Tubes & Groundwater Model
	
	

	W 
	8 Nov. 
	Groundwater- Aquifers- consolidated, unconsolidated, confined, unconfined
	
	
	

	F 
	10 Nov.
	Groundwater-darcy’s law , hydraulic head, hydraulic gradient, direction of gw flow (vertical and horizontal) 
	
	
	

	M 
	13 Nov. 
	Groundwater mining- pumping, cone of depression, salt water intrusion, sinkholes, discharge, recharge, 
	*Odells Wells
	
	

	W 
	15 Nov. 
	Sustainability of water useage based on class calculations
	
	
	

	F 
	17 Nov. 
	Sustainability of water useage based on class calculations
	
	
	

	M 
	20 Nov. 
	GW quality- temp, pH, hardness, salinity, turbidity in example aquifers
	Groundwater contamination
	
	

	W- Sun.
	22-26 Nov. 
	Thanksgiving break- No class
	
	
	

	M 
	27 Nov. 
	Taste test of water from North America- Why do the waters taste different?
	Putting it all together?
	
	

	W
	29 Nov.
	Work on project
	
	
	

	F 
	1 Dec. 
	Work on project
	
	
	

	M 
	4 Dec. 
	Work on project
	Presentations?
	 
	

	W 
	6 Dec. 
	??
	
	 
	

	F 
	8 Dec. 
	??
	
	 
	

	
	Dec. 
	Final exam period- 
	
	
	


