Environmental Geology

GEOL 160

Instructor:  John Ritter

Office:  115 Science Building

Phone:  327-7332 

Office Hours:  MWF 1-3 pm, whenever my door is open, or by appointment.  If I am not in my office, check the GIS Lab (118/120) or the lab in the back of 113.
Lecture:  MWF  9:10-10:10 am

Readings: Weekly readings, mostly on-line, with assignments
Laboratory:  T 12:30-3:30 pm.  Laboratory exercises are prepared in-house and will be handed out weekly.  Other laboratory supplies that you should routinely bring to lab should include a scientific calculator, straight edge and ruler, and several color pencils.


Environmental Geology is intended as an introduction to applied geology for both science and non-science students.  The course covers geologic processes that are hazardous to humans as well as environmental problems associated with our use of the natural or modified environment.  Topics include natural hazards, such as earthquakes, floods, and landslides, and environmental issues or problems, such as water supply, use and pollution, and waste disposal.  The primary objective of the course is to promote critical evaluation of these hazardous geologic processes and environmental problems, the circumstances of their occurrence, the processes involved, and the impact humans have on them, and to apply this understanding to problem solving and hazard mitigation.  This course has no prerequisite. 


Grades in Geology 160 will be based on 3 lecture/lab exams (60 % of the total grade) and laboratory exercises, homework, or in-class problems and quizzes (40 %).  Final grades will be based on the final percentage, at approximately the following scale:  A ≥ 90 %, B = 80-89, C = 70-79, and D = 60-69.  Grades < 60 are failing (no credit).  Exams will include objective and essay questions and questions/problems related to lab and class assignments.  Individual test scores will not be curved; however, final grades will be curved if necessary.  Extra credit is not available.  
The following descriptions pertain to scores on lab exercises and assigned work outside of class in particular and to the course grade in general.  I will award 0.5 points for exceptional work, whether that pertains to the lab work, writing, or neatness or all three.  Lab exercises will be due no later than the Friday following each lab, unless otherwise stated.  Late exercises will automatically receive a score of 6.5.

9.5 (A) Clear from the exercise material that the student has a full understanding of the subject matter and methodology, has capacity to collect and analyze data and information, has demonstrated critical thinking, shows evidence of creative thinking, familiarity with literature and previous work in area, highly developed communication and presentation skills. The work is of outstanding quality, complete thoughtful answers and the work is neat.
8.5 (B) Clear from the exercise material that the student has good comprehension of subject matter and methodology, has the capacity to collect and analyze data and information, evidence of critical and creative thought, familiarity with literature and previous work in subject area, competence in communication and presentation skills, but none of the above to the degree found in A category.  The work is of very good quality, but some of the answers are not as well developed as they might be or information is missing or the work is not as neat as it could be. 


7.5 (C) The student has demonstrated some understanding of subject matter, can assimilate and communicate basic aspects of the subject matter. The work is of satisfactory or adequate quality according to evaluation criteria, some answers may not be complete or information is missing or the work is not as neat as it could be.

6.5 (D) The student was present for the lab experience but has demonstrated minimal understanding of the subject matter, poorly developed communication skills, inability to apply subject matter understanding in other contexts, little evidence of critical or creative thinking. The work is of unsatisfactory but passable quality according to evaluation criteria. 

5.5 (F)  The student was present for the lab experience but did not turn in the lab.

Class participation and attendance will be taken into account for borderline grades.  Because this course should be more effective with your active participation, attendance is critical to your learning the course content.  While I do not have a formal attendance policy, if you miss class, you miss information and discussion of that information.  You will not receive credit for work missed when you are not in class.  I do understand that some absences are warranted for any number of legitimate reasons.  I will miss a couple of classes because of professional reasons.  See me about class absences for professional, academic, or athletic reasons as they arise.    
It is a matter of respect that you do not check your phone or text while class is in session.  
Tentative Course Outline

	WEEK
	TOPIC
	READING
	LAB

	Jan 11-15
	Course Introduction and Objectives: Fundamental Concepts; Human Impacts and Earth
	http://www.geosociety.org/gsatoday/archive/22/12/pdf/i1052-5173-22-12-4.pdf
	Topographic Maps

Topographic Map Tutorial

http://geosurvey.ohiodnr.gov/portals/geosurvey/PDFs/Education/el16.pdf 

	Jan 18-22
	Earth Materials Minerals and Rocks; Rock Cycle: Igneous, Sedimentary, and Metamorphic Rocks; Stress, Strain, and Material Behavior
	http://enviroliteracy.org/land-use/ 

http://geomaps.wr.usgs.gov/parks/rxmin/rock.html
	Earth Materials:  Mineral and Rock Identification
 

	Jan 25-29
	Natural Hazards and Earth Processes:  Plate Tectonics; Volcanoes and Earthquakes; Volcanic Activity; Mitigation 
	Plate Tectonics

http://volcanoes.usgs.gov/about/edu/dynamicplanet/nutshell.php 

Volcano Hazards
http://pubs.usgs.gov/fs/fs002-97/fs002-97.pdf 

http://volcanoes.usgs.gov/hazards/ 

History of Mount St. Helens

http://volcanoes.usgs.gov/volcanoes/st_helens/st_helens_geo_hist_101.html 
	Igneous Rock Identification and Map Analysis of Volcanic Hazards

	Feb 1-5
	Natural Hazards and Earth Processes:  Earthquake Hazards: Evaluation of Seismic Activity, Occurrence and Prediction, Mitigation
	Earthquakes Explained

http://earthquake.usgs.gov/learn/kids/eqscience.php
EQ Wave Visualizations

https://www.iris.edu/hq/programs/education_and_outreach/visualizations 

Seismograms

http://rev.seis.sc.edu/ 
	Earthquake Magnitude-Frequency Analysis; Fault Morphology and Frequency


	Feb 8-12
	Indirect Earthquake Hazards and Mitigation
Exam 1
	Definition of Tsunami

http://www.tsunami.noaa.gov/tsunami_story.html 
	Tsunami Impacts and Hazard Maps

	Feb 15-19
	Coastal Processes; Wave Dynamics and Climate; Erosion and Mitigation
	Coastal Processes
http://www.columbia.edu/~vjd1/coastal_basic.htm  and  http://thebritishgeographer.weebly.com/coastal-processes.html 

Coastal Erosion p. 1-6 of http://ohiosharpp.ema.state.oh.us/ohiosharpp/Documents/Ohio_Enhanced_SHMP/Sections/Section%202_Part%205_Ohio%20HIRA.pdf 
	Coastal Landforms, Processes, and Hazards:  Lake Erie

	Feb 22-26
	Coasts and Sea Level Change; Global Climate Change: Climate Forcing, Impacts; 
	Coastal Subsidence
http://www.tulane.edu/~tor/documents/Eos2006.pdf 
Climate Change

http://www3.epa.gov/climatechange/science/indicators/oceans/sea-level.html 
	Sea Level Rise and Coastal Inundation

	Feb 29- Mar 4
	Slope Processes and Landslides
	Types and Processes of Landslide

http://pubs.usgs.gov/fs/2004/3072/pdf/fs2004-3072.pdf
Case Study

http://old.seattletimes.com/flatpages/local/oso-mudslide-coverage.html and http://www.usgs.gov/blogs/features/usgs_top_story/one-year-later-the-oso-landslide-in-washington/ 
	Evaluating Slope Process; Slope Stability Analysis  



	Mar 7-11
	Spring Break

	Mar 14-18
	Slope Processes and Landslides Exam 2
	Resilience to Natural Hazards

http://pubs.usgs.gov/fs/2007/3037/pdf/fs20073037.pdf
	Evaluating Slope Process; Slope Stability Analysis  



	Mar 21-25
	Department Retreat (M, T)

Surface Water Resources
	Ecosystem Services Approach to Water Resources

Unit 1.1 Mapping ecosystem services

Unit 1.2 Exploring the hydrologic cycle
	

	Mar 28-Apr 1
	Surface Water Resources
	Ecosystem Services Approach to Water Resources

Unit 1.3 Understanding perturbations to hydrologic systems 
Unit 2.3 Using an ecosystem services approach to civic engagement
	Unit 2.1 Hydrologic impact of land use change

Unit 2.2 Mitigation using low impact development

	Apr 4-8 
	Surface Water Resources
	Unit 3.1 Land use change and stakeholders

Unit 3.2 Position paper on proposed land use change
Unit 3.2 Presentations
	Hydrologic Impact of Proposed Fitness Center and Mitigation of Impacts

	Apr 11-15
	Ground Water Resources:  Flow Processes, Supply, and Use; Darcy Flow Problems
	Assigned Readings in Heath’s

http://pubs.usgs.gov/wsp/2220/report.pdf 
	Ground Water Flow Problems

	Apr 18-22
	Ground Water Resources:  Flow Processes, Supply, and Use; Darcy Flow Problems
	Assigned Readings in Heath’s

http://pubs.usgs.gov/wsp/2220/report.pdf 
	Wellhead Protection and Impacts on Ground Water Flow

	Apr 25-29
	Wetlands:  Hydrology and Soils
	COE Wetland Delineation Manual (intro, definitions, and parts on soils and hydrology)
http://el.erdc.usace.army.mil/elpubs/pdf/wlman87.pdf 
	Ecosystem Services of Wetlands

	May 2-4
	Soils and Environment:  Soil Properties, Soil Resources and Erosion, Soil Surveys and Land Use Planning
	
	Wetland Soils


Final Exam: Friday, May 6, 8:00-11:00 am
	Feb 15-19
	Flooding:  Physical Setting and Processes, Flood Frequency, Natural and Anthropogenic Factors, Flood Mitigation
	6
	Flood Frequency Analyses

	Feb 22-26
	Flooding; Slope Processes and Landslides:  Process, Slope Stability, Land Use and Mitigation
	Ch 7
	Runoff and Land Use using L-THIA 


	Mar 28-Apr 1
	Water Resources:  Water Supply and Use; Ground Water Flow Processes, Supply, and Use; Darcy Flow Problems
	Assigned Readings in Heath’s

http://pubs.usgs.gov/wsp/2220/report.pdf 
	Wellhead Protection and Impacts on Ground Water Flow



	Apr 4-8 
	Water Pollution and Treatment:  Urban and Agricultural Impacts
	
	Buck Creek Water Quality

	Apr 11-15
	Soils and Environment:  Soil Properties, Soil Resources and Erosion, Soil Surveys and Land Use Planning
	
	Soils and Land Use Planning

	Apr 18-22
	Soils and Environment:  Soil Properties, Soil Resources and Erosion, Soil Surveys and Land Use Planning
	
	Wetland Soils

	Apr 25-29
	Ecology and Geology:  Ecosystems and Environmental Unity; Ecological Restoration; Good Friday
	
	Streams, Wetlands, and Ecosystem Services

	May 2-4
	TBA and Exam Review
	
	TBA and Exam Review




