BIOL1414 Introduction to Biotechnology

Chapter 9 Guided Notes

Bioremediation
 
 
1. How much toxic waste is there produced in the U.S. every year?
a. What is the mission of the 1980 Superfund Program set up by Congress?  Who is responsible for this program?
b. How many Superfund site have been cleaned up so far and how many remain?
c. How many Americans live within 4 miles of a site that has been identified by the E.P.A. as being polluted with toxic wastes?
d. Go to www.epa.gov/superfund and locate the Superfund sites in the Austin area.
e. Go to the Environmental Defense website at www.scorecard.org and describe how the Austin area rates with respect to the nation in toxic releases.
2. What is the mission of the Environmental Genome Project?
3. Hazardous wastes found polluting the environment can be removed by mechanical and chemical means.  What are some major advantages of bioremediation?
4. What conditions can give rise to a leachate of toxic waste that contaminates aquifers and why is it so important to avoid this situation?
5. Of what advantage would anaerobic microbes have for in situ bioremediation strategies?  
a. What advantage do aerobic microbes have?  
b. Why are pseudomonads often recruited for in situ bioremediation designs?
c. Why are Phanerochaete chrysosporium and Phanerochaete sordida used to remediate aromatic contaminants?
6. Why are fertilizers used to recruit remediation by indigenous microbes?  How does bioaugmentation support bioremediation by indigenous microbes?
7. What advantages does phytoremediation have over the use of microbes?  What are some limitations to the use of plants to clean up pollutants?
8. How do ex situ methods remediate polluted soils and bodies of water?  When are ex situ methods better than in situ methods for cleaning up a polluted site?
a. Under what conditions are slurry-phase bioreactors useful?
b. What are some advantages and disadvantages of solid-phase bioreactors, compared with slurry-phase bioreactors?
c. Describe 3 types of solid-phase bioreactors.
d. What do all ex situ strategies for cleaning up soil involve?
 
9. Describe the primary treatment, the secondary treatment, and the disinfection stages of wastewater treatment systems.
a. What is the anammox process, and why is Candidatus Brocadia Anamoxidans an improvement over other sludge microorganisms?
b. Why is it necessary to remove nitrogen compounds from wastewater effluents?
c. How is the effluent from a wastewater treatment plant disinfected prior to release?
10. Describe the conditions by which natural gas can be harvested from a bioremediation facility.  How can electrical energy be generated from wastes?
11. What was the genetically altered microbe that was created and patented by Ananda Chakrabarty at General Electric, and what type of pollution was it developed to remediate?  Why was this a landmark in patent law?
12. What causes bioaccumulation of pollutants?  
13. Describe how microbes can be engineered to remove toxic metals from the environment.
14. Describe how microbes can be engineered to become biosensors of pollutants.
15. How can organisms be used to mine for precious metals?
16. How many sites has the DOE identified that have been contaminated by radioactive wastes, and what is the source of these radioactive contaminants?
17. How was Deinococcus radiodurans discovered, and why is it of such value in bioremediation strategies?
18. What are PCBs, and what have they been used for?
a. What are some reasons that PCBs are so toxic?
b. What are the arguments against dredging sediments for ex situ bioremediation of PCBs?
 
