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Course Proposal:

1. Details:

a) Course Title: Groundwater and Soil Remediation

b) Sponsor: Dr. Ralph Alan Dusseau and the
School of Engineering Curriculum
Commi ttee

c) Credit Hours: 3 credit hours

d) Course Level: Graduate (0908.532)

e) Curricular Effect: Elective course for graduate civil
engineering students

f) Prerequisites: Fluid Mechanics I, Organic
Chemistry I

g) Suggested Times/ One section every other fall

Scale of Implementation: semester

h) Resources:
Faculty: Existing faculty will teach this course.
Library: Library acquisitions will be required.

Equipment: Laboratory space and appropriate experimental
equipment for groundwater analysis,
treatment, and design will be required.

Computers: Computer laboratory space and appropriate
environmental engineering analysis and design
software will be required.

2. Rationale:

The proposed course is the revised version of a course
entitled “Advanced Solid Waste Management” which was part of the
Engineering Curriculum that was approved by the College Senate in
December 1994. The proposed course is consistent with the
establishment of the School of Engineering approved by the Board
of Trustees in February 1995.

The fundamental theme of the course is study of advanced
topics in treatment of contaminated groundwater and soils. Fate



and transport mechanism of contaminants will be explored through
use of numerical models.

3. Essence of the Course:
a) Objectives:

Upon completion of the course, civil engineering students
will be able to do the following:

Understand and apply groundwater and soil remediation
technology

Understand and apply the fundamental principles of
groundwater flow, soil properties, fate and transport
of contaminants

b) Topical Outline:

The instructor will supply the students with a syllabus
during the first week of classes. The instructor will assess any
engineering technology advances and make necessary topic changes
as deemed appropriate to maintain the standards of the course.
The topics to be covered are listed below:

Introduction to Groundwater Flow:
Fundamental Physics of Fluid flow
Darcy’s law
Hydraulic Conductivity
Flow through Porous Media
Saturated and Unsaturated Flow
Richard’s Equation
One-dimensional Infiltration
Flows of Immiscible Fluids

Well Hydraulics

Introduction to Soil Properties:
Types of Soil, Classification Types, Characteristics
Migration of Water and Hydrocarbons in Soil
Element Adsorption and Mobility in Soil
Chemical Reaction in Soils

Fate and Transport of Contaminants:
Adsorption
Diffusion
Dispersion
Volatilization



Biodegradation
Natural Attenuation

Remedial Technologies

Groundwater:
Air Sparging
Vacuum Vapor Extraction
Free product Recovery
Air Stripping
Carbon Adsorption
UV Oxidation
Dual Phase Extraction
Biofiltration
Co-metabolism
Slurry Walls
Nutrient and Oxygen Enhancement

Soils:
In Situ Biodegradation
Soil Vapor Extraction
Bioventing
Soil Flushing
Land Farming
In Situ Vitrification
Incineration
Pyrolysis
Excavation and Off-Site Disposal

Mathematical Modeling:
¢) Evaluation and Grading Procedure of Students:

Student grades will be based on team problems, team
projects, team lab reports, individual examinations, and
individual homework.

d) Course Evaluation:

The proposed course will be evaluated based on student
evaluations and curriculum review by engineering faculty.

4. Results of Consultations:

The proposed course is part of the Engineering Curriculum
Proposal approved by the Faculty Senate in December 1994.
Consultations were submitted with the original proposal as
specified by the Curriculum Committee.



Additional consultations were sought from the Biological
Sciences Department and the Department of Chemistry and Physics.
A letter of consultation was received from the Biological
Sciences Department.



Catalog Description:
Groundwater and Soil Remediation (0908.532)

(Prerequisites: Fluid Mechanics I, Organic Chemistry I)

The course deals with remedial technologies available for
contaminated groundwater and soils. The course explores the
fundamental physics of fluid flow and contaminant transport
through porous media. The course includes appropriate laboratory

experiments and computer applications.



10: Dr. R. A. Dusseau, Chairperson
Environmental Engineering

FROM: Biological Sciences Department
RE: Envirommental Engineering Course Proposal
DATE: November 13, 1996

The Biological Sciences Department in its review of the six course proposals for the
Envirommental Engineering program, offers the following comments or conceruns.

The department supports all six proposals, lhowever most of these courses have a strong
biological component, therefore we believe students should have Biology I and

Microbiology as prerequisites.

T —

Also we believe the engineering courses must be team-taught and that the biology
component taught by a member of the Biology Department. The environmental field is
an interdisciplinary one, and our department las the experts to integrate with
engineering in this particular area. We would like to see a more active participation

between the two departments.

All of these courses could be beneficial to Biology majors in the Ecology/
Environmental track. The graduate courses in Environmental Engineering would be
especially appealing to students when the Biological Sciences Department develop the
Master Program in Environmental Sciences. Therefore, we propose that these courses
be taken with "or approval of instructor."

cc: P. Bartelt

Rowan Cotleee © 20T Muthos Tl Rood e Glassboro, New Jersey Codin- 170



