CE 372 Design II

Civil and Environmental Engineering, Lafayette College

Spring 2008 (update 1-27-08)

Environmental Engineering Module

Overview: The 2008 environmental engineering module will focus on the presence of drugs in the environment as an emerging environmental issue, specifically endocrine disruptors.  Endocrine disruptors are drugs and chemicals that replace hormones within the mammalian endocrine system causing abnormalities.  

The highly innovative laboratory exercise will use a recombinant yeast bioassay technique to measure endocrine disruptors (we will concentrate on the chemical estrogen) in the environment.  Based on data generated from the laboratory exercise students will design a treatment system to remove the chemicals of concern.
The module will conclude with a student presentation and report highlighting the laboratory experience and treatment system design.
Objective: To introduce the student to considerations in the selection and design of treatment systems used to treat contaminates of present day concern as well as contaminates of future concern using a multidisciplinary approach.  

Tentative Course Schedule:

January 28 – Monday (1)
Introduction (extended class 12 – 2 pm)
· Introduction of course with all modules defined
· Design teams chosen

· Introduce topic of Endocrine-disrupting Compounds (EDCs)

· Overview of three week course module

· Laboratory Work
· Design Work

· Review expectation of final report presentation.

January 30 – Wednesday (2)
Review of laboratory procedure

· A detailed review of laboratory procedure.

January 31 – Thursday (3)
Laboratory #1 – Batch Testing

· Treated wastewater effluent from Easton Wastewater Treatment Plant (EWTP) will be spiked with estrogen and used to test the effectiveness of granular activated carbon (GAC) as a possible treatment technology.

· The goal of the lab will be to characterize the GAC (size, surface area and density) and begin batch tests to generate kinetic, capacity data.

· In addition students will work to identify TOC vs. EDC uptake in order to address competition concerns.
· Saturday Laboratory Follow up - (2 Hours)

February 1 – Friday (4)
Overview of water treatment and wastewater techniques

· Various types of water treatment and wastewater treatment techniques will be reviewed
February 4  – Monday (5)
Design Considerations – Adsorption and Data Analysis

· Activated carbon characteristics will be reviewed.

· Specific design considerations with respect to the EWTP will be discussed

· Data from previous year will be shared.

· Data analysis will be introduced.

February 6 – Wednesday (6)
Design Parameters

· Freundlich Model will be introduced

· Example problem will be started
February 7 – Thursday (7)
Laboratory #2 – Field Construction Assessment (Field Trip)
· Arranged with Mark Woods (610-250-6768)

· Construction Assessment of Wastewater Treatment Plant
· Review of construction calculations.
· Students will think about other construction details…i.e., delivery schedules and constraints, storage concerns, power concerns, public involvement, permitting considerations.
February 8 – Friday (8)
Design Parameters
· Example problem will be completed
February 11 – Monday (9) 
Class Topic TBA

· Class discussion topic to be announced.

February 13 – Wed. (10)
No Formal Class – Design Team Meeting if Requested

February 14 – Thursday (12) 
Laboratory #3 – Scheduled Design Meeting – Student are to be ready with the following:

· Progress report

· Tentative design and design considerations

· Questions

February 15 – Friday (12)
No Formal Class – Design Team Meeting if Requested 

February 18 – Monday (13)
Presentations - Extended Class – 12 – 2 pm
Project reports due Monday, February 18, by 4 pm

Final Project Report:

A final project report, accompanied by a letter of transmittal, will be due on Monday, February18 2008 by 4 pm.  

The final report is to be delivered to Professor Kney, AEC 318

Report Format, Considerations and Suggestions

Extensive Use of Figures and Tables is expected


Cover/Title Page


Executive Summary


Table of Contents


Limitations


Overview of Contaminate (EDCs)



Chemical Composition of EDCs of concern



Fate and Transport of EDCs



How EDCs impact the Environment



How EDCs impact Human



Current and upcoming US/European policy regarding EDCs



Future concerns of EDCs

Chosen Treatment Process



Review and evaluation of available treatment processes




Figures and tables should be incorporated



Final decision of treatment process


 Completed by February 4th

Laboratory Testing



Review of all laboratory tests


Analysis of Results



Discussion of results



Application of design parameters

Design Flows

Time to backwash



Time to regeneration



 Completed by February 11th

Field Investigation



Construction consideration at treatment plant

Retrofit plans are to be included in this section


Recommendations



Final design of treatment system

References

Appendices


Appendix A – Journal articles


Appendix B – Individual student semi-weekly work logs


Appendix C – Summary table of “Student Deliverables”


Appendix D – Laboratory worksheets


Appendix E – Calculations


Appendix G – Group communication (phone logs, email, letters)


Appendix H – Z – Sections to be determined by group.   Completed by Feb. 18th
Overall Grading: 

A) Individual Grading (Points to be subtracted)

a. *Class attendance






0 – 10   _______

b. Participation in evaluations





0 – 10   _______

c. **Group meeting attendance





0 – 10   _______

d. Group evaluation and work diaries




0 – 10   _______

e. Tangible work produced    (class, group, report, presentation)
0 – 10   _______
Total (to be subtracted from group grade)
            0 - 50    _______

* 
Unexcused laboratory session will result in an automatic deduction of 10 points from each area, class attendance and group meeting attendance.

**
Unexcused group meeting will result in an automatic deduction of 10 points from group meeting attendance.


B) Group Grading

a. Background review






 5% 
_______

b. Format











i. Properly Bound





 2%
_______

ii. Letter of transmittal      




 2%
_______

iii. 12 pt Time Roman Font, Margin L = 1.5”, R, T, B = 1.0”
 2%
_______

iv. TOC includes expected components



 2%
_______

v. Proper use of pg #’s, headers, sections properly #ed

 2%
_______

c. Creativity (“thinking outside of the box”)



 5%
_______

d. Equations, figures and tables (Quality and Quantity)


15%
_______

e. Engineering of system

i. Design Calculations





15%
_______

ii. Presentation of information




15%
_______

iii. Design considerations at EWTP



10%
_______

iv. Recommendations for Pilot Study



10%     _______

f. Details

i. Quality of Figures and Tables




 5%
_______
ii. Final cost comparison (reviewed Day 1)


 5%
_______

iii. Population Projections




 2%
_______

iv. Work logs






 1%
_______

v. Final summary sheet





 2%
_______ 




Total





          100%
_______

C) Final Grade for Student

a. Final group grade – Individual grade = Final student grade
 
     ___________
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