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COURSE NUMBER: ESSH 2540						

COURSE TITLE: Environmental Restoration

INSTRUCTOR:	Faculty deemed qualified according to accreditation and/or the State of Ohio

CONTACT:  Jeff Bates, Ph.D., Professor, Program Coordinator, jbates@cscc.edu, 614-287-3652

CREDITS: 3		LECTURE HOURS PER WEEK: 2		LAB HOURS PER WEEK: 2

PREREQUISITES:  ESSH 2500

DESCRIPTION OF COURSE: This course addresses the ways in which environmental systems are restored, emphasizing subsurface remediation techniques. Course topics include the regulatory framework, clean-up goals, contaminant chemistry and transport, soil and groundwater remediation techniques, water and air treatment technologies, and risk assessment.

COURSE STUDENT LEARNING OUTCOMES:
The student will be able to:
· Describe the regulatory framework under which contaminated sites are remediated, and identify clean-up goals/standards;
· Identify typical contaminants and their physical/chemical properties and explain subsurface contaminant transport and its applicable to remediation;
· Explain the importance of conceptual site models and risk assessment for evaluating remedial alternatives;
· Describe the applicability of various remedial technologies and explain the importance of laboratory data, field data and remediation pilot studies in selecting the best technology;
· Examine and select the best techniques to remediate sites impacted by contaminants and the associated treatment strategies for addressing contaminated soil, water and air; and
· Understand waste containment and how to evaluate and remediate releases of hazardous substances at waste containment facilities (landfills).

PROGRAM OUTCOMES:
· Assist in the operation and maintenance of systems used to control pollution, remediate contaminated materials, or treat water as required by environmental laws.
· Utilize basic concepts of geology, hydrology, chemistry, and biology in the investigation of the occurrence, transport and remediation of environmental contaminants.
· Describe components of risk assessment and toxic substances exposure analysis.
OUTCOMES BASED ASSESSMENT OF STUDENT LEARNING:
For this course, students are expected to demonstrate the skills associated with the Institutional Learning Goals (ILG) identified below:
1. Critical Thinking
4. Scientific Literacy
In class students are assessed on their achievement of these outcomes. Names will not be used when reporting results. Outcomes-based assessment is used to improve instructional planning and design and the quality of student learning throughout the college.

EQUIPMENT AND COURSE MATERIALS REQUIRED: The student is required to have a three-ring binder to store course materials, a ruler, and a scientific calculator.

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS: No required textbook, various readings may be provided in class or on Blackboard.

GENERAL INSTRUCTIONAL METHODS: Lectures, assigned readings, laboratory exercises, videos, presentations, field trips, project and/or other assignments

STANDARDS AND METHODS FOR EVALUATION:  The breakdown for evaluation is as follows:

Laboratory activities and field trip report(s)	 30%
Research report				 10%
Quizzes					 40%
Final Exam					 20%
		           						100%

GRADING SCALE:

		A = 90%-100%
B = 80%- 89.9%
C = 70%-79.9%
D = 60%-69.9%
E = Below 60%

SPECIAL COURSE REQUIREMENTS: None.

ATTENDANCE POLICY: The college policy will be followed, and attendance will be taken each class period.  Although no grade is assigned for attendance, you are expected to attend every lecture and laboratory period.  Attendance will be taken by the instructor before each class begins.  If you miss a class period, it is your responsibility to obtain the course notes.  Because there is no opportunity to make-up laboratory assignments, it is highly recommended that you attend each laboratory period.



COLLEGE SYLLABUS STATEMENTS
Columbus State Community College required College Syllabus Statements on College Policies and Student Support Services can be found at www.cscc.edu/syllabus or on the College website Quick Links “Syllabus Statements”.


UNITS OF INSTRUCTION

1. Remediation regulatory framework
2. Site Assessment
3. Conceptual Site Models and Exposure Pathways
4. Hydrology and Hydrogeology (possible field trip)
5. Hazardous Chemical Contaminant Groups
6. Remedial Technologies Overview
7. Risk Assessment and Institutional Controls
8. Soil Excavation, Treatment and Disposal; Geologic Cross Sections
9. Bioremediation and Natural Attenuation
10. Soil Vapor Extraction; Dual-Phase Extraction; Air Sparging; Air Treatment Technologies; Soil Vapor Intrusion/Mitigation
11. Ecological / Stream Restoration
12. Chemical Oxidation & Reduction; Reactive Barriers; Remediation Techniques for Metals
13. Thermal Desorption; Sediment Remediation; Phytoremediation; Emerging Contaminants
14. Waste Containment and Landfill Disposal; Soil Solidification & Stabilization
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