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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE:  Our objective is to train engineering and biology students in the use of biotechnology to 
treat contaminated soil and groundwater.  Students will learn both engineering and microbiological concepts 
through lectures and perusal of scientific literature on biotechnology and will participate in a group project to 
develop and implement a simulated bioremediation scheme for a contaminated site.  

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
Environmental biotechnology is an emerging field bringing together engineers and biologists in a unique and 
exciting way.  Biotechnology has been used in treating soil and groundwater for decades.  However, most of our 
past endeavors have hinged upon field-derived experience obtained by engineers and technicians.  The proposed 
course will formalize training in environmental biotechnology by bringing together students in engineering with a 
background in contaminant hydrogeology and students in biology with a background in environmental 
microbiology in a unique, cross-disciplinary course.   
The proposed course will begin with a discussion on the fundamentals of flow and transport in saturated and 
unsaturated porous media.  The discussion will include Darcy’s law, diffusion, dispersion, mass transfer, 
heterogeneous and homogenous reaction pathways and rates, biodegradation rates, and large-scale fate and 
transport modeling. Next, the fundamentals of bacterial growth and metabolism, oxidation-reduction reactions and 
states in groundwater, and the use of growth stimulants to enhance bioremediation (e.g., molasses and HRC-
hydrogen release compound) will also be discussed.  By the 6th week of the course, the engineers and biologists 
should have a fundamental understanding of the flow and transport of contaminants and nutrients in soil and 
groundwater and how microbes interact with these constituents.  We will then group engineers and biologists 
together to design and model the bioremediation of a contaminated site.  Each group will contain at least one 
engineer and one biologist to ensure that each team has the requisite technical expertise.  The culminating 
experience of the course will be group presentations (along with a report) of the remedial design and projected (i.e., 
modeled) outcome of the biorestoration of the contaminated site. 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]:   
Over the past decade, the restoration of the environment using effective and inexpensive biorestoration techniques 
(e.g., in situ bioremediation.) has been transformed from its academic and theoretical origins to an actively applied 
field technique.  Many engineering consulting firms are hiring biologists and ecologists to help them design and 
build remediation systems that will restore contaminated environments to acceptable conditions using microbes and 
plants.  In some cases, specific microbes and plants are being “bioengineered” for specific contamination scenarios. 
In the past, engineers relied heavily on experience and field-training in designing appropriate biological solutions to 
problems.  However, with the ever-increasing numbers and types of contaminants that are being introduced into the 
environment, a more fundamental grasp of the biological mechanisms is necessary.  On the other hand, many 
biologists working in engineering firms obtain the necessary design skills after years of hands-on training and 
practice.  This course will bring engineers and biologists together in groups with the goal of using modeling to 
develop and design a bioremediation system for a contaminated site.  The engineers will have a background in the 
fate and transport of contaminants in soil and groundwater and the biologists will have had a course in 
environmental microbiology.  We will group engineers and biologists together to design and model the 
bioremediation of a contaminated site.  Each group will contain at least one engineer and one biologist to ensure 
that it contains the necessary technical skills.  The culminating experience will be oral and written group 
presentations of the remedial design and projected outcome of the biorestoration of the contaminated site. 
 


