University Curriculum Committee

Proposal for Course Change

	1.  Is this a Liberal Studies or Diversity Course? 
	Liberal Studies   FORMCHECKBOX 

	       Diversity     FORMCHECKBOX 

	           Both   FORMCHECKBOX 


	
	
	
	
	

	2.  Course change effective beginning of what term and year? 

      (ex. Spring 2008, Summer 2008) See effective dates schedule.
	Fall 2007

	

	3. College
	CENS
	4. Academic Unit
	Biological Sciences

	

	5. Current course subject/catalog number
	BIO 409

	

	6. Current catalog title, course description, and units. (Copy and paste from current on-line academic catalog).
     BIO 409 SOIL AND GROUNDWATER BIOREMEDIATION    (3)

Fundamental concepts of bioremediation, including discussion of the following topics:  degradation kinetics, bioaugmentation, metal biotransformation, molecular approaches to bioremediation, chlorinated solvents, phytoremediation, petroleum hydrocarbons, and natural attenuation. Prerequisite:  CHM 151 and CHM 152 and BIO 205 



	

	7. Is course currently cross-listed or co-convened?         yes
	 FORMCHECKBOX 

	        no
	X
	

	                              If yes, list course
	     
	
	

	                              Will this continue?
	     
	

	

	8. Is course an elective?
	X
	or required for an academic plan/subplan?
	 FORMCHECKBOX 

	

	              If required, for what academic plan/subplan?
	     
	

	              If required, also submit Proposal for New Plan or Plan Change.

	

	9. Will other courses or academic units, be affected by this change?  (Consider prerequisites, degree   

	       requirements, etc.)      yes
	 FORMCHECKBOX 

	no
	X
	

	               If yes, explain in the justification and provide supporting documentation from the affected departments.

	

	10. Does this change affect community college articulation? 
	yes
	 FORMCHECKBOX 

	no
	X
	

	                  If yes, explain how in the justification and provide supporting documentation from the affected institutions.

	

	                  Is the course a Common Course as defined by your Articulation Task Force?  yes
	 FORMCHECKBOX 

	no
	 FORMCHECKBOX 


	                  If yes, has the change been approved by the Articulation Task Force?  yes
	 FORMCHECKBOX 

	no
	 FORMCHECKBOX 

	

	

	                  If this course has been listed in the Course Equivalency Guide, should that listing 
	

	
	be left as is, 
	 FORMCHECKBOX 

	 
	
	  or be revised? 
	 FORMCHECKBOX 

	

	                  If revised, how should it be revised?
	     


	      FOR SECTION 11 ONLY COMPLETE WHAT IS CHANGING.

	

	11.        a. Proposed course subject /catalog number
	     
	b. Proposed units
	     

	                     c. If subject/catalog number change, is there a course fee attached to the current subject/catalog    
                             number that needs to be moved?  Yes   FORMCHECKBOX 
      No    FORMCHECKBOX 

                             If yes, please attach a Justification Form for Instructional Fees indicating the new course subject/catalog               
                             number change.

	
	

	            d. Proposed to co-convene with
	     
	Date approved by UGC
	     

	               (Must be approved by UGC prior to bringing to UCC.  Both course syllabi must be presented.)



	            e. Proposed to cross-list with
	ENV 409

	               (Please submit a single cross-listed syllabus that will be used for all cross-listed courses.)


	            f. Proposed long course title
	     

	                 (max 100 characters including spaces)

	

	            g. Proposed short course title

	                 (max 30 characters including spaces)
	     

	

	            h. Proposed catalog course description (max. 30 words, excluding requisites)
                    BIO 409 SOIL AND GROUNDWATER BIOREMEDIATION    (3)

Fundamental concepts of bioremediation, including discussion of the following topics:  degradation kinetics, bioaugmentation, metal biotransformation, molecular approaches to bioremediation, chlorinated solvents, phytoremediation, petroleum hydrocarbons, and natural attenuation. Crosslisted as ENV 409. Prerequisite:  CHM 151 and CHM 152 and BIO 205 



	            i. Proposed grading option:  Letter grade    FORMCHECKBOX 
      Pass/Fail   FORMCHECKBOX 
     or Both   FORMCHECKBOX 


	                   (If both, the course may only be offered one way for each respective section.)

	

	            j.  May course be repeated for additional units ?           yes    FORMCHECKBOX 
         no   FORMCHECKBOX 


	                j.1. If yes, maximum units allowed?
	     
	

	                j.2. If yes, may course be repeated for additional units in the same term? (ex. BIO 300, PES 100)

	                                 yes
	 FORMCHECKBOX 

	no
	 FORMCHECKBOX 

	

	

	          k.  Please check ONE of the following that most appropriately describes the proposed course change(s):
                Lecture w/0 unit embedded lab   FORMCHECKBOX 

Lecture only  FORMCHECKBOX 

Lab only  FORMCHECKBOX 

Clinical  FORMCHECKBOX 

Research  FORMCHECKBOX 

                      Seminar  FORMCHECKBOX 

Field Studies   FORMCHECKBOX 

Independent Study    FORMCHECKBOX 

 Activity      FORMCHECKBOX 
        

      Supervision   FORMCHECKBOX 
  



	

	            l. Proposed prerequisites (must be completed before)
	     

	

	            m.  Proposed corequisites (must be completed with)
	     

	

	            n.  If course has no requisites, will all sections of the course require: (If course has pre or co requisite, skip to question 12)                                                            

	                                                                                                                           
	Instructor consent
	 FORMCHECKBOX 

	        Department consent
	 FORMCHECKBOX 

	        No consent
	 FORMCHECKBOX 

	

	

	12. Justification for course change.  Please indicate how past assessments of student learning prompted proposed changes.
     This new course is a perfect elective for Environmental Sciences majors. Cross-listing the course would increase enrollment and also increase the diversity of students in the class.

	13. Approvals

	

	Department Chair/ Unit Head (if appropriate)                                                                                                              Date

	

	Chair of college curriculum committee                                                                                                                        Date

	

	Dean of college                                                                                                                                                             Date

	

	For Committee use only

	

	For University Curriculum Committee                                                                                                                         Date



	

	Action taken:
	
	approved as submitted
	
	approved as modified
	

	

	Note:  Submit original to associate provost’s office.  That office will provide copies to college dean, department chair, and Academic Information Office.


College of Arts and Sciences

Department of Biological Sciences

BIO 409, Contemporary Developments: Bioremediation
Fall 2004; 3 credit hours

12:45 pm – 2:00 pm Tuesdays and Thursdays

Room 234, Building 21

Instructor:  Dr. Maribeth Watwood, Professor of Microbiology

Office:  Room 108, Biological Sciences Building (Building 21), 523-9322

Email: maribeth.watwood@nau.edu
Office hours: Wednesday 11:30-12:30, Friday 9:30-10:30

Textbook:  Alexander, Martin. 1999. Biodegradation and Bioremediation, second edition. Academic Press, San Diego, 453 pp.

Course Description:  Fundamental concepts of bioremediation, including discussion of the following topics: degradation kinetics, bioaugmentation, metal biotransformation, molecular approaches to bioremediation, chlorinated solvents, phytoremediation, petroleum hydrocarbons, and natural attenuation.  We will address these and related issues from a biological and biochemical perspective, emphasizing the roles of microorganisms in bioremediation and carefully examining the current status of bioremediation efforts in the field.  

Student Learning Expectations / Outcomes for this Course:  The learning goals for this class are to 1) expose students to basic principles involved in bioremediation  2) familiarize students with major current practices in environmental remediation  3) describe key aspects of microbial function that impact biological processes targeted in remediation planning and monitoring 4) describe techniques available to assess bioremediation feasibility and progress 5) emphasize interdisciplinary connections in this rapidly developing field.

Course structure / approach:  The lecture component of the course will consist of two 75 minute sessions per week.  The majority of the time will be spent in lecture, but discussions, question and answer sessions and small group exercises may also be included. I will assign team-based projects that culminate in a group presentation to the class, with graduate students playing lead roles.  Students will also complete a literature notebook; graduate students will have more entries in the notebook than undergraduate students.  We will take a field trip to the treatment wetland site at Kachina Village, and there will be several guest speakers throughout the semester.  I will post class notes and related information and announcements on a course website (http://jan.ucc.nau.edu/~mew46/) and via email.  

Assessment (Grading):  Grades will be based on exam scores, team project scores and a literature notebook assignment.  

3 section exams
300 POINTS  (100 points each)

Literature notebook (4 write ups undergrads; 8 for grad students)
100 POINTS

Team project and presentation
100 POINTS

Comprehensive Final Exam
100 POINTS

TOTAL AVAILABLE POINTS
600 POINTS

A = ( 90% of points, B+ = 89%, B = 81 - 88%, B- = 80%, C+ = 79%, C = 71-78%, C- = 70%.  

The last day to drop without the class appearing on your transcript is September 27.  The last day to drop classes with a grade of “W” is October 29.
Cumulative examinations:  All exams are cumulative (comprehensive) from the first day of class.  This approach serves 4 purposes:  1) It prevents students from studying a block of material for an exam, taking the exam, then forgetting the material. 2) It facilitates retention of basic concepts that are used in future courses. 3) It provides additional opportunities for learning a concept that was not learned or completely understood during the first presentation.  and 4) It reduces the tendency for students to decrease their grades due to poor performance on the final exam.

Exam questions:  Short answer, problem solving, matching questions to diagrams, matching and multiple choice, vocabulary etc.  Tests may consist of a single type of question or different types.  

Literature notebooks:  A notebook of current literature germane to the class will be maintained by each student.  You will collect research and/or review articles dealing with topics related to subsurface contamination and bioremediation.  A 2-4 page review/critique will be typed for each article.  This critique must contain more information than an abstract, and should not only summarize important methods, findings and conclusions, but should also include your opinion as to the value, problems, and contributions of the research/ ideas described in each article.   All reviews should be written in your own words; plagiarized material warrants a flunking grade. The notebook should contain a typed review and a complete photocopy of each article entry.  I keep these notebooks at the end of the semester; any material you wish to keep for future reference should be photocopied prior to handing in the notebook. 

Journals which will probably be useful for this project include (but are not limited to): Microbial Ecology, Applied Microbiology and Biotechnology, Applied and Environmental Microbiology, Bioremediation, Environmental Toxicology, Journal of Environmental Quality, Science, Nature, Ground Water, Environmental Science and Technology, Microbiological Reviews, Journal of Applied Bacteriology, Ecological Engineering.  It is expected that you will access a variety of sources for your notebook and will not rely on multiple articles from one or two journals.

Notebooks will be examined periodically, and a final notebook grade will be assigned near the end of the semester.  It will not suffice to wait until the end of the semester to fill your notebook. If you wish to address a particular deficiency in a basic area germane to this class, such as basic microbial physiology or biochemistry, a current text chapter may be reviewed as a notebook entry.  No more than two entries in any one notebook can be text chapters.  Even with lengthy chapters, you must supply a complete photocopy in your notebook to receive full credit. The only entry which would not require a complete photocopy would be an Alexander text chapter not covered in class.  Each literature notebook must include a table of contents which lists all articles by complete citation.  A total of 4 articles are required by the end of the semester for undergraduate students, and graduate students should review 8 articles.
Team Projects:  I will divide the class up into teams.  Each team will be assigned a fictitious contaminated site and will be expected to develop a proposal for remediation.  The proposal will compare at least 2 technologies and will defend the one chosen as most appropriate for the site.  There should also be a reasonable budget and timeline projection included.  Near the end of the semester, each group will present its proposed remediation strategy to the class; all team members should participate in the presentation.  At the conclusion of the presentation, the written proposal will be submitted based on the team’s work.  
Course Policy - Exam make-ups:  I will work with you to arrange a make-up exam if you let me know in advance of your absence and provide a valid reason.

Course Policy - Attendance:  Regular attendance is critical.  As per the NAU Catalog, you are responsible for attending classes, reporting unavoidable absences and reasons to your instructors, and making up any work you miss without special assistance from the instructor.  There are a limited number of situations, which include absences due to institutional excuses, in which instructors must work with you to make up any work missed.  Of course, absences due to religious observances will not be a problem; please talk to me and let me know when you anticipate this type of absence.  

Tentative Course Outline – Fall 2004: (Modifications are likely; I will try to keep exam dates firm)

	Date
	Topic
	Text Chapter

	August 31
	Class Information, Introduction and Overview
	1

	September 2
	Overview of microbial physiology I
	

	September 7
	Overview of microbial physiology II
	

	September 9
	Remediation Technologies – in situ and ex situ approaches
	16, 17

	September 14
	Growth linked biodegradation and Acclimation
	2,3 

	September 16
	Detoxication and Activation
	4,5

	September 21
	Kinetics
	6

	September 23
	Threshold 
	7

	September 28
	
	

	September 30
	Exam 1
	

	October 5
	Sorption
	8

	October 7
	NAPLs (Mid term evaluations)
	9

	October 12
	Bioavailability
	10

	October 14
	Chemical Structure
	11

	October 19
	Product Prediction
	12

	October 21
	Cometabolism
	13

	October 26
	Environmental effects
	14

	October 28
	Exam 2
	

	November 2
	
	

	November 4
	Inoculation
	15

	November 9
	Metals
	18

	November 11
	No class – Veteran’s Day 
	

	November 16
	Recalcitrance
	19

	November 18
	
	

	November 23
	
	

	November 25
	No class – Thanksgiving holiday 
	

	November 30
	Exam 3 (literature notebooks due)
	

	December 2
	
	

	December 7
	Team Presentations 
	

	December 9
	Team Presentations
	

	December 14
	Final Examination 12:30-2:30
	


NORTHERN ARIZONA UNIVERSITY 
POLICY STATEMENTS
SAFE ENVIRONMENT POLICY 
NAU’s Safe Working and Learning Environment Policy seeks to prohibit discrimination and promote the safety of all individuals within the university.  The goal of this policy is to prevent the occurrence of discrimination on the basis of sex, race, color, age, national origin, religion, sexual orientation, disability, or veteran status and to prevent sexual harassment, sexual assault or retaliation by anyone at this university. 

You may obtain a copy of this policy from the college dean’s office.  If you have concerns about this policy, it is important that you contact the departmental chair, dean’s office, the Office of Student Life (928-523-5181), the academic ombudsperson (928-523-9368), or NAU’s Office of Affirmative Action (928-523-3312). 

STUDENTS WITH DISABILITIES 
If you have a documented disability, you can arrange for accommodations by contacting the office of Disability Support Services (DSS) at 928-523-8773 (voice), 928-523-6906 (TTY). In order for your individual needs to be met, you are required to provide DSS with disability related documentation and are encouraged to provide it at least eight weeks prior to the time you wish to receive accommodations. You must register with DSS each semester you are enrolled at NAU and wish to use accommodations. 

Faculty are not authorized to provide a student with disability related accommodations without prior approval from DSS. Students who have registered with DSS are encouraged to notify their instructors a minimum of two weeks in advance to ensure accommodations. Otherwise, the provision of accommodations may be delayed. 

Concerns or questions regarding disability related accommodations can be brought to the attention of DSS or the Affirmative Action Office. 

INSTITUTIONAL REVIEW BOARD 
Any study involving observation of or interaction with human subjects that originates at NAU—including a course project, report, or research paper—must be reviewed and approved by the Institutional Review Board (IRB) for the protection of human subjects in research and research-related activities. 

The IRB meets once each month.  Proposals must be submitted for review at least fifteen working days before the monthly meeting.  You should consult with your course instructor early in the course to ascertain if your project needs to be reviewed by the IRB and/or to secure information or appropriate forms and procedures for the IRB review.  Your instructor and department chair or college dean must sign the application for approval by the IRB.  The IRB categorizes projects into three levels depending on the nature of the project:  exempt from further review, expedited review, or full board review.  If the IRB certifies that a project is exempt from further review, you need not resubmit the project for continuing IRB review as long as there are no modifications in the exempted procedures. 

A copy of the IRB Policy and Procedures Manual is available in each department’s administrative office and each college dean’s office.  If you have questions, contact Carey Conover, Office of Grant and Contract Services, at 928-523-4889. 

ACADEMIC INTEGRITY 
The university takes an extremely serious view of violations of academic integrity.  As members of the academic community, NAU’s administration, faculty, staff and students are dedicated to promoting an atmosphere of honesty and are committed to maintaining the academic integrity essential to the education process.  Inherent in this commitment is the belief that academic dishonesty in all forms violates the basic principles of integrity and impedes learning.  Students are therefore responsible for conducting themselves in an academically honest manner. 

Individual students and faculty members are responsible for identifying instances of academic dishonesty.  Faculty members then recommend penalties to the department chair or college dean in keeping with the severity of the violation.  The complete policy on academic integrity is in Appendix F of NAU’s Student Handbook. 

ACADEMIC CONTACT HOUR POLICY 
The Arizona Board of Regents Academic Contact Hour Policy (ABOR Handbook, 2-206, Academic Credit) states:  “an hour of work is the equivalent of 50 minutes of class time…at least 15 contact hours of recitation, lecture, discussion, testing or evaluation, seminar, or colloquium as well as a minimum of 30 hours of student homework is required for each unit of credit.” 

The reasonable interpretation of this policy is that for every credit hour, a student should expect, on average, to do a minimum of two additional hours of work per week; e.g., preparation, homework, studying. 
  

Only fill in what is changing.  





If information is remaining the same, leave the section blank.
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