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A great deal of time was spent discussing biodegradation of haloaromatic, alkylated aromatic and 
methoxyaromatic compounds. Dr. Joseph Suflita focused on a group of gasoline additives while Dr 
Ronald Unterman discussed the treatment of TCE contaminated water. The latter used a genetic 
approach to separate the desired catalytic activity from metabolic regulation by using selective 
promoters, and also described a sequential aerobic/anaerobic approach to solid phase treatment of waste. 

Sensitive monitoring and detection technologies are crucial to both locating toxic wastes and monitoring 
the condition of microbial systems. Biosensors and recently been developed which detect picogram 
quantities of chemicals and toxins, and work with a number of these technologies was discussed by Dr. 
James Valdes. Dr. Ronald Atlas described a modified PCR method to probe for genetic markers in soil 
as a way to monitor the presence of viable bacteria, and an enzyme amplified oligonucleotide probe 
technique. 

This meeting was unique in its emphasis on applications and engineering, and closer cooperation 
between microbiologists and process engineers will be critical to the future. This need was evident by 
the rather spirited debates between these disparate disciplines which emphasized the lack of agreement 
on many issues from nomenclature to mathematical modeling. Dr. Rodolfo Quintero described a 
massive water remediation project in Mexico, Dr. Eugene Rosenberg described a successful remediation 
of an oil contaminated beach in Israel, Dr. Murray Moo-Young discussed airlift bioreactor systems in 
Canada, and Dr. Robert Hickey detailed plans for sediment remediation at the Savannah River site. The 
gulf between the biologists and engineers was most apparent in the heated discussion of Monad Kinetics 
which followed Dr. Leslie Grady's talk on mathematical modeling and system design. 

Finally, discussions of policy issues and funding were raised in the final session. Mr. Walter Mikucki 
from the Army Corps of Engineers presented an overview of the Army's environmental problems and 
programs, and Dr. Hap Pritchard presented regulatory issues of concern to the Environmental Protection 
Agency. Many other papers and posters were presented and all had one thing in common other than 
outstanding quality — a recognition that neither the biologist nor the systems engineer can afford to live 
in a vacuum if bioremediation systems are ever to be successful on a large scale. 

The Keystone Symposia organization will recommend that a second meeting be held in 1995 with Dr. 
James Valdes as Organizer/Chairman. A relatively greater emphasis will be given to issues of 
"concurrent engineering" approaches to science and engineering, and workshops to bring the many 
relevant disciplines together.   
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OFFICE OF THE UNDER SECRETARY OF DEFENSE (ACQUISITION) 
DEFENSE TECHNICAL INFORMATION CENTER 

CAMERON STATION 
ALEXANDniA, VIRGINIA 22304-6145 

IH REPLY ^—,«. ^/-v/-» 
REFERTO DTIC-OCC 

SUBJECT: Distribution Statements on Technical Documents 

OFFICE Of  NAVAL RESEARCH 
CORPORATE F'ROiRAiVio DIVISION 

ONR  353 
TO: 800 Nor<TH QUINCY STREET 

ARLINGTON, VA    22217-56G0 

^ 1. Reference: DoD Directive 5230.24, Distribution Statements on Technical Documents, 

|\ 18 Mar 87. / 

^ 2 The Defense Technical Information Center received the enclosed report (referenced 
f\ below) which is not marked in accordance with the above reference. 
^\ FINAL REPORT 

N00014-93-1-0198 
TITLE: ENVIRONMENTAL 

\C\ BIOREMEDIATION AND 
rv   ■ BIODEGREDATION 

% 3." We request the appropriate distribution statement be assigned and the report returned 

to DTIC within 5 working days. 

4  Approved distribution statements are listed on the reverse of this letter  If you have any 
quesüons regardingihese statements, call DTIC's Cataloging Branch, (703) 274-6837. 

FOR THE ADMINISTRATOR: 

GOPALAKRISHNAN NAIR 
1 Encl Chief, Cataloging Branch 

FL-171 
Jul93 
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