
 

 
 

Bioremediation and cleanup 
options for  the former  Occidental 
Chemical Corporation Site 
Dr. Michael Dybas, Michigan State 
University 

 
·  What is bioremediation? 

(Schoolcraft Bioremediation Project) 
 

·  OCC site history  
 
·  Site evaluation process and selection of 

treatment options 
 

·  Review of proposed treatment scenar ios 
and feasibility of bioremediation 

 
·  Your  Questions and Comments!! 
 



 

Biological Treatment of 
Hazardous Wastes 

 
 

·  Use of bacter ia to degrade or  detoxify 
hazardous compounds 

 
·  Can occur  “ naturally”  (monitored 

natural attenuation) 
 

·  Can be stimulated by addition of 
nutr ients (biostimulation) 

 
·  Can be initiated by addition of bacter ia 

with desired activity (bioaugmentation)  



 

Schoolcraft 
Bioremediation Project 

(an example) 
 

 
 

·  Use of a bacter ia (Pseudomonas stutzeri) 
to degrade carbon tetrachlor ide 

 
·  Clean-up of a large section of an aquifer  

contaminated by improper  use of an 
insecticide 

 
·  Laboratory studies and field pilot study 

conducted pr ior  to full scale 
implementation 

 
·  Has demonstrated over  99% removal of 

contaminant for  over  three years 
 
 
 
 



 

Occidental Chemical 
Corporation Site 

 
 

·  History 
 

·  Pollutants 
 

·  Selection of treatment options 
 

·  Summary of proposed remedies for  
groundwater , soil and sediments 

 
·  Potential for  successful bioremediation 

of soil and sediments 
 

 
Your  Questions and Comments 
(what we are really here for !) 

 



 

Site Evaluation and 
Selection of Cleanup 
Options 

 

 
·  Technologies that remedy a 

problem, not contain it, are 
preferred 

 
·  Permanent solutions that do not 

involve transport and disposal of 
hazardous substances off-site are 
preferred 

 
·  Alternative (innovative) solutions 

or resource recovery encouraged 
 

·  Solutions that do not require long 
term management or monitoring are 
preferred. 



 

 
 

State how the remedy selection exists 
as a formalized process to ensure 
careful consideration of both existing 
and novel technologies 
 
State that  we want to work through  
two of the components of this process: 
1) the development of a “site 
conceptual model”  showing who or 
what could be affected by hazards at 
the site; and 2) an example of the 
ranking of remedial alternatives 
 
Show and work through the Site 
Conceptual Model and Corrective 
Actions Ranking documents  

Site Conceptual Model 
 



 

 
A structured analysis of what 

hazards are present and who or what 
could be exposed to these hazards 

 
 
 

 



 

Ranking of Remediation 
Alternatives 

 
 

·  Includes evaluations of potential 
effectiveness, technical 
implementation, risk and cost 

 
 

Proposed Cleanup Remedies 
 

·  Groundwater 
 

·  Soil 
 

·  Sediment 
 
 



 

Groundwater  Treatment 
Scenar io 1 

 
·  Contaminants include volatile 

organic compounds and semi-
volatile compounds 

 
·  Continued operation of the existing 

pump and treat system  
 

·  System includes extraction wells, 
carbon filtration of contaminants 
and regeneration/clean up of carbon 
off-site  

 
·  Will require very long term 

operation  



 

Surface Soil Scenar io 2 
 

 
·  Contaminants include volatile organic 

compounds and C-series compounds 
 

·  Use of Daramend® technology 
pending successful pilot study 

 
·  Involves periodic tilling and addition 

of a proprietary nutrient mix into the 
impacted soil 

 
·  Stimulates biodegradation by cycling 

between anaerobic and aerobic 
conditions 

 
·  Has been evaluated as part of the 

EPA’s Superfund Innovative 
Technology Evaluation (SITE) 
Program 



 

Sediment Scenar io 3 
 

 
·  Contaminants include PCBs, C-

series compounds and asbestos 
 

·  Combines use of BioGeoCheMix�  
and capping 

 
·  Demonstration of ability to break 

down these contaminants in White 
Lake Sediments is required prior to 
approval 

 
·  This technology is designed to 

stimulate anaerobic degradation of 
PCBs and C-series compounds 

·  PCB degradation has been 
demonstrated under anaerobic and 
methane forming conditions  



 

Potential Concerns and 
Questions 

 
·  Have the site specific laboratory and 

pilot evaluations been completed and 
do the results favor selection of the 
proposed bioremediation strategies? 

 
·  What levels of clean-up and what time 

frame for clean-up of soils are 
achievable for the Daramend® 
Technology?  What is the nature of the 
W.R. Grace “warranty”  for this 
technology? 

 
·  Has the BioGeoChemix�  technology 

been demonstrated to stimulate PCB 
degradation in site specific lab tests?  
At other sites with PCB contaminated 
sediments? 



 

Potential Concerns and 
Questions (continued) 

 
·  Has the BioGeoChemix�  been used 

in conjuction with an underwater 
cap in fresh water before?  

 
·  What nature of cap is needed in this 

lake?  
 

·  Is the proposed sand/organic cap 
able to remain intact over time if 
biological activity is stimulated 
underneath it?  

  
·  Is the potential for methane 

formation under anaerobic 
conditions accounted for in the 
design of the cap? 


