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COURSE NUMBER: ESSH 2400						

COURSE TITLE: Environmental Analytical Methods

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: 2		LECTURE HOURS PER WEEK: 1		LAB HOURS PER WEEK: 3

PREREQUISITES:  None

DESCRIPTION OF COURSE: This course provides an overview of the qualitative and quantitative analysis of environmental samples. An explanation of laboratory techniques will be provided. The emphasis will be on the application of certain analytical methods commonly used in the environmental industry.

COURSE STUDENT LEARNING OUTCOMES:
The student will be able to:
· Identify how environmental qualitative and quantitative analysis is conducted;
· Explain the many important ways lab technicians manage and report analytical data; and
· Describe how to ensure reliable data through quality assurance and quality control measures.

PROGRAM OUTCOMES:
· Conduct field investigations using environmental instrumentation.

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:
3. Quantitative Skills
4. Scientific Literacy
5. Technological Competence
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: Safety goggles, a blue or black ink pen, a scientific calculator, and note-keeping materials are required.  A thick three-ring binder to store course materials would be helpful, and appropriate clothing for working in a chemical laboratory is highly suggested.  A lab coat or lab apron is optional.

TEXTBOOK(S), MANUALS, REFERENCES, AND OTHER READINGS: No textbook is required.  Supplementary reading materials are provided on Blackboard.

GENERAL INSTRUCTIONAL METHODS: Lecture, laboratory assignments and demonstrations, videos, assigned readings and homework/written assignments.

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

Quizzes		 10%	
Homework				 10%
Exams (2 @ 10% each)		 20%
Final Exam		 20%
Laboratory Assignments		 40% 
100%

GRADING SCALE:

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

SPECIAL COURSE REQUIREMENTS: No eating, drinking, or smoking is permitted in the classroom or the laboratory. All general laboratory safety requirements must be always adhered to during laboratory exercises. Closed-toed shoes and long pants are required to do laboratory activities in this class.

ATTENDANCE POLICY: The college policy will be followed, and roles will be taken each class period.  Students are expected to attend all classes.  Although no grade is assigned for attendance, if a class is missed it is the student's responsibility to obtain course materials provided in class.  If you miss a class, contact the instructor before or soon after the class to be permitted to make up missed work or quizzes.  The work missed will be made up only upon approval of the instructor.  It is also the student’s responsibility to turn in any required assignments on time, even if you cannot attend a certain class.

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

Unit 1
- Unit of Instruction: Introduction to Environmental Analytical Processes and Methods.
- Learning Objectives/Goals:  To demonstrate an understanding of environmental analytical test methods and processes, as well as laboratory safety.
- Assignment:  Supplemental readings, homework assignment, laboratory assignment.
- Assessment Methods:  Homework assignment, class discussion, and quiz.

Unit 2
- Unit of Instruction: Problem Solving and Treatment of Data
- Learning Objectives/Goals:  Demonstrate commonly used mathematical methods used in analytical chemistry, and summarize how data is presented.
- Assignment:  Supplemental readings, homework assignment, laboratory assignment.
- Assessment Methods:  Homework assignment, class discussion, laboratory assignment, and quiz.

Unit 3
- Unit of Instruction: Basic Statistical Methods
- Learning Objectives/Goals:  Demonstrate how statistics play a critical role in analytical chemistry and the environmental science, safety and health field.
- Assignment:  Supplemental readings, homework assignment, laboratory assignment.
- Assessment Methods:  Homework assignment, class discussion, laboratory assignment, and quiz.

Unit 4
- Unit of Instruction: Quality Assurance and Quality Control
- Learning Objectives/Goals:  To demonstrate an understanding of the importance of laboratory and field application of quality assurance and quality control measures.
- Assignment:  Supplemental readings, homework assignment, laboratory assignment.
- Assessment Methods:  Homework assignment, class discussion, laboratory assignment, and quiz.

Unit 5
- Unit of Instruction: Sampling and Preservation Review
- Learning Objectives/Goals:  To demonstrate an understanding of regulatory sampling and preservation techniques required before analysis.
- Assignment:  Supplemental readings, homework assignment, laboratory assignment.
- Assessment Methods:  Homework assignment, class discussion, laboratory assignment, quiz.






Unit 6
- Unit of Instruction: Biological Test Methods
- Learning Objectives/Goals:  Explain how environmental biological samples are collected, analyzed and presented.
- Assignment:  Supplemental readings, homework assignment, laboratory assignment.
- Assessment Methods:  Homework assignment, class discussion, laboratory assignment, quiz.

Unit 7
- Unit of Instruction: Field Chemical Analysis
- Learning Objectives/Goals:  Demonstrate the ability to accurately utilize field chemistry kits and portable meters commonly used in the environmental and construction fields. 
- Assignment:  Supplemental readings, homework assignment, laboratory assignment.
- Assessment Methods:  Homework assignment, class discussion, laboratory assignment, quiz.

Unit 8
- Unit of Instruction: Gravimetric Analysis (Gravimetry)
- Learning Objectives/Goals:  To demonstrate an understanding of Gravimetric Analysis (Gravimetry) and when and how is it used in the environmental and construction fields.
- Assignment:  Supplemental readings, homework assignment, laboratory assignment.
- Assessment Methods:  Homework assignment, class discussion, laboratory assignment, quiz.

Unit 9
- Unit of Instruction: Traditional Chemistry Methods
- Learning Objectives/Goals:  To demonstrate an understanding of traditional chemistry methods and processes commonly used in the environmental field.
- Assignment:  Supplemental readings, homework assignment, laboratory assignment.
- Assessment Methods:  Homework assignment, class discussion, laboratory assignment, quiz.

Unit 10
- Unit of Instruction: Acid/Base Equilibria and Introduction to Electrochemical Analysis
- Learning Objectives/Goals:  Demonstrate an understanding of Acid/Base Equilibria and gain exposure to electrochemical analysis.
- Assignment:  Supplemental readings, homework assignment, laboratory assignment.
- Assessment Methods:  Homework assignment, class discussion, laboratory assignment, quiz.

Unit 11
- Unit of Instruction: Spectroscopy
- Learning Objectives/Goals:  Provide an understanding of Spectrometric test methods and processes.
- Assignment:  Supplemental readings, homework assignment, laboratory assignment.
- Assessment Methods:  Homework assignment, class discussion, laboratory assignment, quiz.




Unit 12
- Unit of Instruction: XRF Spectrometry and Safety
- Learning Objectives/Goals:  To demonstrate an understanding of operating a XRF spectrometric device correctly and safety.
- Assignment:  Supplemental readings, homework assignment, laboratory demonstration.
- Assessment Methods:  Homework assignment, class discussion, written assignment, quiz.

Unit 13
- Unit of Instruction: Chromatography     
- Learning Objectives/Goals:  Explain how Chromatography is utilized to analyze environmental samples.
- Assignment:  Supplemental readings, homework assignment, laboratory demonstration.
- Assessment Methods:  Homework assignment, class discussion, written assignment, quiz.

Unit 14
- Unit of Instruction: Analytical Lab Tour
- Learning Objectives/Goals:  Compare and contrast the numerous considerations taken by a technician when analyzing environmental samples. 
- Assignment:  Supplemental readings, written assignment.
- Assessment Methods:  Written assignment, class discussion, and quiz.

Unit 15
- Unit of Instruction: Atomic Absorption (AA)
- Learning Objectives/Goals:  To demonstrate an understanding of Atomic Absorption (AA) and its use in the environmental analytical field.
- Assignment:  Supplemental readings, homework assignment, laboratory demonstration.
- Assessment Methods:  Homework assignment, class discussion, written assignment, quiz.
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