
Summer Teaching Institute – Environmental Sciences

June 20-24, 2005
Mary Savina x4404 (home:  645-9598); email: msavina@carleton.edu

Gary Wagenbach x4390; email gwagenba@carleton.edu
(tentative) Hilary Ziols. Beth Kallestad, and/or Gordon Cumming, Cannon River Watershed Partnership: email: staff@crwp.net 
Julie Maxson, Cathy Manduca, Myles Bakke, Carolynn Johnson
The purpose of this short course is to plan Environmental Science components to incorporate into AP and other high school and middle school science courses. We will be emphasizing the field, laboratory and computer components of such classes during this week.  At the same time, we want to emphasize how these topics are grounded in local ecosystem functioning, including the physical and geographic placement of these ecosystems. We hope to share information among all of us about resources that each of you can use on your own.  Please let Mary or Gary know if you have any questions or any specific items you want to make sure get discussed during our week together.

Our classroom/launching point for the week will be Mudd Hall, Room 66.  Plan to meet there every morning at 8:30.

Tentative schedule for the week:

Monday – Orientation at 8:30 in Concert Hall, followed by introductions in Mudd Hall, Room 66.  We will then depart for a field trip the remainder of the day, leaving about 9:30 a.m.  We will visit the Prairie Creek watershed, including Gary and Linda Wagenbach’s restoration projects, lunch at a historic log cabin, Valley Grove historic site and oak savanna restoration, and Nerstrand Big Woods State Park (the back way).  Lunches will be provided.  If you have a water bottle, it would be a good idea to bring it along.  Field equipment we will bring includes soil augers, tapes, coliform test kits, a digital camera, published soil surveys.

Goals:  

· To observe and discuss the different natural ecosystems at the prairie – Big Woods border (Big Woods, prairie, stream, wetlands) Topic Outline IE:  The Biosphere;

· To observe, describe and discuss soils across the Prairie – Big Woods border, especially the influences of topography, parent material and vegetation on soil development. Topic Outline IC:  The Solid Earth and IIIC:  Soil Resources
· To observe and discuss geologic history, vegetation patterns and vegetation history, including exotic and/or invasive plants;

· To observe and discuss human influence on these ecosystems, especially through agriculture and alteration of the hydrologic cycle Topic Outline IIID: Biological Resources;

· To observe and discuss landscape conservation, preservation, restoration, remediation and sustainability Topic Outline IIIB Land Resources and VI:  Environment and Society: Trade-Offs and Decision Making;

· To observe and discuss “the watershed” as a natural unit of environmental science.

Activities:


Describe and compare soils in prairie, Big Woods and wetland areas;


Use a published soil survey;


Demonstrate techniques of vegetation sampling; 
Demonstrate the use of air photo interpretation to discern vegetation and land use patterns;


Compare weathering rates on tombstones of various ages and composition at Valley Grove Church and the other kinds of information that can be gleaned from a cemetery;


Discuss land use and water quality indicators for Prairie Creek;


Visit Nerstrand Big Woods State Park, a large remnant of Big Woods ecosystem.


Approximate Schedule of major stops:

Morning:  
Prairie/oak savannah remnant:  soils, vegetation sampling (transects, surveys,


soil profiles, soil erosion)
Floodplain with box elder - soils (texture, drainage, A horizon thickness)

Prairie Creek: water quality, coliform sampling, effects of floods, sources of sediments

Lunch at Gary’s:  prairie and log cabin restoration


Afternoon:  
Valley Grove church:  settlement history, tombstones (written information, dates)

Agriculture, tree planting, Scientific Natural Areas and forestry; land protection and restoration efforts

Nerstrand Big Woods State Park – origin of the Big Woods, managed vegetation, geologic history, exotic earthworms, etc. 
Homework for tonight::

1. Suggest ways to divide today’s trip into a series of shorter “modules” (workable for your class) each focused around a single goal and activity, yet retaining connections with the larger watershed system. 

2. Also, do web research on exotic and invasive species in your geographic area, outlining a module on one or two species that you can use for your classes.   Here are some starting points: http://www.dnr.state.mn.us/invasives/index.html  (Minnesota)

http://invasivespecies.gov/geog/canada.shtml (Canada)


http://www.invasivespecies.gov/geog/state/il.shtml (Illinois)


http://www.invasivespecies.gov/geog/state/wi.shtml (Wisconsin)

http://www.invasivespecies.gov/geog/state/az.shtml  (Arizona)

http://www.great-lakes.net/envt/flora-fauna/invasive/invasive.html (Great Lakes - note links to recent Minneapolis Star-Tribune articles (6/14/04, 6/15/04 and 6/17/04) on invasive species in the Great Lakes)

http://www.invasivespecies.gov/ (general web page; check links to international resources as well as U.S.)

http://www.iprng.org/IPRNG-Main.htm (India)
Note that “invasive species” is a good way to introduce a service project component into the environmental science course as well as making use of internet resources and a “natural” for field work.
Tuesday – Morning:  Urban/suburban/rural habitats and environmental science (walking field trip, leave at 8:45 a.m.): Field trips to sites in Spring Creek watershed and  the main stem of the Cannon River  Topic Outline IIIF:  Land Resources and VI:  Environment and Society:  Trade-Offs and Decision Making
Afternoon:  Review of yesterday's and today’s field trips and ways to make it modular.  
Review of modules on exotic and invasive species. 

Modeling of earth systems (carbon cycle and climate data) Topic Outline IA. The Flow of Energy, and IB. The Cycling of Matter
Goals: 

· To diagram and analyze the component systems of the Earth in the Prairie Creek watershed;

· To discuss human influences on these systems;

· To describe the cyclic interconnections among these systems (energy, water, N, P, C, pollutants);

· To learn about system behavior and systems modeling;

· To observe and discuss conflicting land uses in an urbanizing environment;

· To discuss storm water and sanitary sewer management and effects on rivers;

· To observe and discuss relationships among surface water and ground water;

· To observe river geomorphology and how humans alter it;

Activities:  Surface and ground water in Northfield:  visits to Sibley Marsh, Northfield Well #5, holding ponds near Highway 246, Rachel Carson Nature Area, Hills of Spring Creek residential development.  Discussion topics: Wellhead protection zone, water quality, the agricultural/urban boundary, school nature areas and the suburbs as outdoor environmental science classrooms.

Share ideas from Monday's work about splitting this field trip into modules and identifying local resources;


Using Prairie Creek as a frame of reference, diagram the main features of the atmosphere, hydrosphere, biosphere and lithosphere, including a) physical structures and chemical properties, 

b) physical and chemical interconnections within and between these systems, and c) the nature of human influences on these systems on local and global scales.  Generate a list of questions about these systems and their behavior;


Describe and draw different kinds of system behavior, including feedback loops;

Homework for tonight:

Define three ways you might use the concepts of natural systems and systems modeling at your school. Identify your school’s watershed and make a list of places to take students within it and activities that could be done there and list 10 environmental science “problems” associated with your area.(start with EPA and scorecard sites on the web resources list)

Here’s a good starting place for those of you in the US: http://www.epa.gov/surf2/locate 

Optional:  7-10 p.m. View parts of DVD, “Minnesota:  A History of the Land” (DVD ordering information: http://www.historyoftheland.org/ordering.htm) 
Wednesday: Working with data; Carleton arboretum field trip
Goals:

· To work with climate data, analyzing historic trends in temperature and precipitation in context of  global climate change;
· To explore an on-line database of oceanographic and atmospheric variables;
· To work with oceanographic and atmospheric data
Topic Outline ID:  Atmosphere and climate and V:  Global Changes and Their Consequences
· To work with data on human populations and consumption: Topic Outline II:  Human Population Dynamics
Activities:  
· Participants sharing activities from home

· “Starting Point:”  A resource for environmental science teachers

· Analyzing climate data using Microsoft Excel

· Using Columbia University’s oceanographic data base

· (afternoon) Tour of Carleton Arboretum restoration work, discussion of habitat fragmentation, road ecology, etc.
Evening:  7-9 p.m. Optional – View High Plains Films DVD “Libby Montana”  (ordering information at http://www.highplainsfilms.org/fp_libby.html) 
Thursday: Water and water quality:  water sampling; visit to Cannon River Watershed Partnership; Discussion of water chemistry protocols; Biological indicators of stream water quality (includes field work). Topic Outline IIIA:  Water as a resource and IVA:  Environmental Quality of Water
Goals: 

· To discuss sampling protocols for a lake environment;

· To test field instruments for physical and chemical parameters (temperature, conductivity, transparency, pH);

· To discuss role of environmental science in County decision-making and the role of an umbrella watershed protection group, such as the CRWP;

· To discuss human health effects of pollutants:  nitrate, mercury, lead, coliform, etc.;

· To discuss different procedures for estimating water quality;

· To use invertebrate type and diversity as a measure of water quality;

· To discuss water sources and potential pollution, including effects on the larger Mississippi River system;

· To discuss historical changes in river use, biological measures of diversity, and the aquatic food webs;

· Get an overview of agriculture, agricultural practice, erosion and water quality issues in the Cannon River Watershed, western Rice County

· Learn what resources are available to teachers through Soil and Water Conservation Districts and Natural Resources Conservation Service (USDA)

· Get an overview of balancing competing land uses in an agricultural environment 

· To observe river and lake geomorphology and how humans alter it;

Activities: 

Visit Circle Lake and Kelly-Dudley lakes; compare water quality with streams and lakes on Carleton campus 

Discussion with Cannon River Watershed Partnership staff.


Demonstration and discussion of water chemistry protocols.

Visit sites along Spring Creek, collecting from invertebrate samplers and observing river geomorphology.

Analyze invertebrate samples.

Homework:  Write proposal for final project, which is due July 22
Also, take in Northfield’s “Summer Stroll” – Free ice cream in front of the First National Bank, “Dr. Visty’s Medicine Show,” Community Band concert at 7:30, Just Food Coop open with free samples, 3-7 p.m.. From Northfield sesquicentennial web site:  “There will be entertainment and values to be had throughout downtown. This is truly a family/community day of celebration of the character, personality, vibrancy, beauty and history of downtown Northfield and its businesses - an event NOT to be missed!”

Friday: Ecological Footprint

Energy – Topic Outline IIIB:  Energy Resources; 

Wrap-up loose ends, share resources, discuss final project..

Goals:

· Determine ecological footprint

· Analyze a typical month’s energy and water bill

· Discuss merits of various energy sources
· Carleton’s wind turbine project`
Grading and Final Project:

You can opt for one of three grading systems:  Attend; Pass/No Credit; or letter grade.  Decisions about which type of grade you want must be made by Wednesday, June 22. The requirements for a Pass or a letter grade in this course include a final written project, to be submitted to Carleton’s Office of Summer Academic Programs no later than July 22(?). We will read this papers by the beginning of September and try to provide comments.  (In the past, we’ve found the projects so good that there has been little we can add). 

During this week, you should develop a proposal for your final project.  The project should include: 

a) What are the new field and lab projects that you will now incorporate into your courses (Environmental Science, general science, biology, etc.), using areas accessible to you and your students?  This list should include at least 10 specific exercises for your course.  You should include the goals of each exercise and a short description of the logistical and equipment needs. This section of the project will probably be at least 5 pages in length.

b) a reflective essay (2-4 pages in length) discussing your philosophy of teaching environmental science and how the STI activities have fit in with that philosophy.

Please feel free to suggest variations on these basic assignments that may better fit your individual needs.  
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