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ADMINISTRATIW ACTIVITIES 

Hazardous Materials in Aquatic Environments of the Mississippi 
River Basin Project Management 

J. McLachlan, C. F. Ide, S. O’Connor 

Objectives and Goals: 

To provide the necessary administrative support to assure that the scientific and educational 
goals of the project are obtained and to assure that all Department of Energy reporting 
requirements and requests are fulfilled. The grant reporting is divided into four aspects: 
Collaborative Cluster research projects, Initiation research projects, Technical Support 
activities and Educationhtesearch Training activities. 

A cluster project is one or more closely related collaborative, multidisciplinary research 
projects in which a group of investigators employs a synergistic approach to the solution of 
problems in the same general area of research. 

An initiation project typically involves a single investigator. The purpose of the project is 
to undertake pilot work, lasting no more than one year, which will lead to the successful 
submission of an externally-funded proposal or the development of a collaborative cluster 
project. 

Technical support activities involve anything that is required to support the competitively 
funded research and the overall grant objective of characterizing the identified field sites. 
After, the last review, four such areas were identified: field work, chemical analyses, data 
management, and research training and education. A core group was developed for each of 
these areas. The core approach involves the establishment of flexible teams of researchers 
who will not only provide support for this project, but are part of the development of an 
infrastructure which will be utilized to support CBR‘s expanding environmental research 
efforts. 

The research training and education core is designed to develop courses with emphasis on 
environmental studies andor to train students in areas of environmental research. 

Accomplishments This Quarter: 

The project’s management held several meetings with investigators and advisors to 
refine the core group concept and develop specific core groups. Four cores were 
developed Analytical, Data Management, Field Work, and Research Training and 
Education. The core group participants were identified, core directors were appointed 
and funding was allocated for their operation. 

Great effort and emphasis was made to get all field site research coordinated so that 
sampling and analytical protocols are standardized and all pertinent data is included in 



the central database for the project. Each core has co-directors with at least one 
representative from both Tulane and Xavier. 

Preliminary work began on the long term research objectives for this project including 
the development of a grant proposal for continuation funding for 1998-2002. 

In April, Dr. Michael Maskarinec, O m ,  met with Analytical personnel at Tulane and 
Xavier and reviewed the current protocols. Additionally, he met with project 
management to make recommendations regarding utilization of both on-site and off-site 
laboratories for the analytical support needed for the project. He provided very useful 
information regarding assessment of analytical capabilities that will be required and the 
personnel and equipment it will take to have these capabilities. 

Since the inception of this project, DOE has undergone substantial reorganization of the 
agency as well as a change in its mission. Dr. Jo-Anne Jackson, SAIC, was brought in 
as a consultant to advise project management on how the research and educational 
objectives of this project relate to the current DOE organization and its primary goals. 

The Annual Technical Report for 1995 and the quarterly progress report for the fxst 
quarter of 1996 were submitted to DOE. 

Drs. Charles F. Ide and Sally O’Connor attended the Seventh Annual Applied Research 
and Technology Colloquium held in Phoenix at the end of April. While there, they met 
with Jeffrey Walker, DOE’S technical manager for this project. 

Tulanemavier Center for Bioenvironmental Research 
J. McLachlan, C. F. Ide, A. Reine 

Objectives and Goals: 

The TulanelXavier Center for Bioenvironmental Research (CBR) is an interdisciplinary research 
center dedicated to investigating the causes and effects of environmental problems and devising 
practical solutions for them. The CBR fosters extensive collaborative research with such diverse 
disciplines as toxicology, medicine, epidemiology, cell and molecular biology, chemistry, ecology, 
engineering, and information sciences. Working together, scientists in these areas can draw on 
each other’s strengths, providing a much greater opportunity for unraveling complex biomedical 
problems. 

Faculty associated with the CBR study both health effects and remediation techniques, with the 
ultimate goal of developing responsible public policy. Research focuses on understanding the 
basic mechanisms by which toxic substances compromise health. This allows scientists to design 
prevention, intervention, and therapeutic strategies to mitigate the effects of human and animal 
exposure to environmental contaminants. Such research will also lead to new technologies for the 
removal and degradation of toxic materials from contaminated areas. Most importantly, 
environmental research is the cornerstone of effective strategies for disease prevention. 
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The CBR promotes the use of science in the formulation of public policy and offers expert 
communication about environmental health risks and their management. To achieve these goals, 
the CBR is establishing an active partnership with business, government, and interested members 
of the public in order to make the CBR's research responsive to the needs of the entire community. 
The CBR is particularly concerned with resolving environmental issues facing Louisiana and the 
Gulf South region. 

Accomplishments This Quarter: 

Research 

Four major grant proposals were submitted this quarter. One has been funded, the others are 
pending. 

The Center has been awarded an NSFBPSCoR Joint Faculty Appointment Program grant to 
hire two junior faculty jointly between Xavier and Tulane Universities. These new faculty will 
be hired in the area of molecular modeling to focus on hormonal activity of environmental 
chemicals. 

A new research program on environmental endocrinology was established this spring. This 
interdisciplinary effort involves at least eight departments in three schools. 

Information Science' 

With support from the Alton Jones Foundation, the CBR recently launched an innovative web 
site designed to provide an educational service and a highly interactive forum where the general 
public, students, educators, journalists, policy makers, scientists and others can obtain accurate 
and timely information and can objectively discuss all aspects of featured environmental topics, 
at <http://www.tmc.tulane.edu/ECME/>. The fmt  topic highlighted on this site is 
environmental estrogens. The site will grow to add other topics. 

Research Collaborations - Strenptheninr! the Partnership 

The CBR has established a central Research and Teaching Laboratory for Environmental 
Biotechnology to enhance research capabilities for clinical, basic science, and Xavier faculty 
members. A $1 million pledge from Shell Oil Co. Foundation will develop and maintain the 
laboratory for four years with a design to strengthen the collaborative research activities at 
Tulane and Xavier. The Research and Teaching Laboratory will draw one Xavier faculty 
member and student to the Tulane-based lab each year to refme their research skills and 
facilitate interactions, using state-of-the-art biotechnology. 

In June, the CBR instituted a formal membership. This membership will help establish a 
strong intellectual community and increase the synergistic effect of the Center's collaborative 
research. 
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Education and Research Oppo rtunities for Students 

Under the CBR Scholars program, the Center supports students of outstanding academic 
achievement and scholarly promise who are pursuing a Ph.D. or who have been formally 
admitted to a Ph.D. program, and whose research topic is centered upon environmentally- 
related research. This year, the CBR awarded stipends to 5 graduates, 2 of which will be 
supported from this grant’s funds. Tulane University provides an in-kind match in the form of 
a one-year tuition waiver. 

With a $5,000 gift from Uniroyal Chemical Company, the CBR initiated the CBR Student 
Exchange, designed to allow Tulane and Xavier students to work in the research labs of the 
alternate institution. 

Outreach 

The CBR has made a great effort to increase the impact of its research by improving the 
outreach of the Center and its investigators. Lectures and workshops sponsored by the Center 
this quarter included: “Reflections on Chemobyl. .. IO Years AfleeJ’, a lecture and discussion to 
commemorate the 10th anniversary of the Chernobyl Nuclear Power Plant Accident, April 22; 
“NASA’s Mission to Planet Earth and the Observing System” presented by Joy A. Colucci, 
Ph.D., NASA ECS Project, Hughes Information Technology Systems, May 2; “Global 
Warming’s Impact on Louisiana”, presented by Dr. Jonathan Patz, Physician, Johns Hopkins 
School of Public Health, and Member, United Nations Intergovernmental Panel on Climate 
Change, May 17; and “Environmental Justice: Research, Education, and Health Policy Needs”, 
a workshop sponsored by the Institute of Medicine (IOM) of the National Academy of 
Sciences, June 4. 

CBR Director Dr. John McLachlan has presented numerous invited speaking engagements over 
the past quarter. His participation on boards and committees (for example, a National Research 
CouncUNational Academy of Sciences Committee on Hormone Related Toxicants is currently 
underway) has brought greater prestige to and awareness of the Center and both institutions. 

Collaboration with the Mayor’s Office of Environmental Affairs has increased throughout the 
year. This spring, the CBR began co-sponsoring seminars with OEA for the first time. 
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COLLABORATIVE CLUSTER PROJECTS 

Biotic and Abiotic Studies on the Biological Fate, Transport and 
Ecotoxicity of Toxic and Hazardous Waste in the 

Mississippi River Basin 
A. Abdelghani, T. Mandal, Y. Pramar 

Objectives and Goals: 

The goal of this project is to assess the levels of xenobiotics in Devil's and Tunica Swamps 
in the Mississippi River Basin and to study their biological fate, transport and ecotoxicity 
and ultimately to estimate their potential toxicity to humans. 

To accomplish this the project will: 1) assess the acute toxicity of individual xenobiotics 
and toxicity of organic compounds (hexachlorobutadiene and hexachlorobemene) on 
juvenile crayfish; 2) determine the biotic influence of temperam, salinity, pH, oxidation- 
reduction potential, and sediment composition on the migration of xenobiotics and; 3) 
develop a pharmacokinetics model for xenobiotic absorption and storage, distribution and 
excretion by fish and crayfish. 

Accomplishments This Quarter: 

Organic and inorganic analysis of water, fish, sediment and vegetation samples 
collected from both Devil's and Tunica swamps have been completed. 
Analytical results were submitted to Drs. Hartley, Bart and Watanabe. 
Data from toxicity and accumulation studies are being processed. 

Publications and Presentations: 

Abdelghani, A. A:, Pramar, Y. V., Mandal, T. K., Tchounwou, P. B., and Heyer, L. 
Levels and Toxicihes of Selected Inorganic and Organic Contaminants in a Swamp 
Environment. Journal of Environmental Science and Health, B30(5), (1995). 
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Assessment of Mechanisms of Metal-Induced Reproductive 
Toxicity in Aquatic Species as a Biomarker of Exposure 

M. Anderson, K. Agrawal, K. Bundy, 
W. George, B. Kamath, J. Preslan, S. Sikka 

Objectives and Goals: 

The objectives are 1) to identify and quantify heavy metals and petroleum products 
(polyaromatic hydrocarbons) present in Bayou Trepagnier relative to remote control sites in 
LaBranche Wetlands; 2) to assess the uptake and bioaccumulation of metal and organic 
contaminants of interest in aquatic species in the field and laboratory; 3) to evaluate these 
contaminants on reproductive function of aquatic species as potential biomarkers of 
exposure; and 4) periodic evaluation of sediment and water parameters (nutrients, sediment 
oxygen demand, productivity) to study seasonal and event related changes in Bayou 
Trepagnier and control sites. 

Accomplishments This Quarter: 

Field Studies 

e 

e 

e 

The study involving the evaluation of tissue concentrations of lead, chromium and iron 
in the livers, gills, muscle and gonads of the spotted gar, which were collected at 
various locations in Bayou Trepagnier and Bayou Traverse, has been completed. The 
only significant finding is the elevated concentrations of lead and iron in the livers of 
the spotted gar collected at site #lo5 in Bayou Trepagnier. However, the lead levels 
were extremely low, being below the FDA safe limit of 0.3 ppm. 

Determination of polynuclear aromatic hydrocarbons (PAHs) in sediments and in the 
tissues of fiih caught in Bayous Trepagnier and Traverse has been conducted and is 
still in progress. Ten PAHs were detected in the wetlands. The greatest concentrations 
of PAHs were at the survey marker 105. The fewest and lowest concentrations of 
PAHs were found at Marker 149 and Bayou Traverse. Naphthalene was the PAH 
detected most often and in the highest quantities in fish from Bayou Trepagnier. 

Histopathological studies.of gonads of fish taken from Devil's Swamp and the 
LaBranche Wetlands has been discontinued due to a lack of technical support 

Tide gauge readings have been recorded continuously over the past three months. 

Laboratory Stud la 

The 7 week-study involving the exposure of crayfish to a combination of lead and 
chromium is completed. Tissues were digested and are currently being evaluated for 
lead and chromium concentrations. This study was conducted to evaluate the effects of 
each metal on the bioaccumulation of the other. 
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A study involving the exposure to catfish to lead in the catfiih facility was initiated, but 
due to technical problems was suspended. The study will be continued within the next 
two weeks. 

William J. George, Mary Anderson and Janet Preslan have served on the Shell 
Advisory Committee for remediation of Bayou Trepagnier. This Tulane contingent 
served as host for these meetings over the past six months. A report on the 
"Contaminants of Bayou Trepagnier, Norco, Louisiana'' was submitted to Shell 
Chemical Company by these investigators. 

Publications and Presentations: 

Anderson, M. B., Preslan, J. E., Jolibois, L. S., Bollinger, J. E., and George, W. J. 
Bioaccumulation of Lead in Red Swamp Crayfish, Procambarus clarkii.. Journal of 
Hazardous Materials. (In review) 

Bollinger, J. E., Bundy, K. J., Anderson, M. B,, Millet, L., Jolibois, L. S., Chen, H-L., 
Kamath, B., and George, W. J. Bioaccumulation of Chromium in Red Swamp Crayfish, 
Procambarus clarkii.. Journal of Hazardous Materials. (In review) 

Preslan, J. E., Adams, S., Bollinger, J., George, W. J. and Anderson, M. B. General 
Water Quality and Sediment Conditions in the LaBranche Wetlands Assessed Using in Situ 
Testing and Sediment Core Evaluation was presented at 'The Basics of the Basin" 
Research Symposium, May 30 and 31,1996, at Southeastern Louisiana University. 

Anderson, M. B., Preslan, J. E., Jolibois, L. S., Bollinger, J. E., and George, W. J. 
Bioaccumulation of Lead in Red Swamp Crayfish, Procambarus clarkii was presented at 
the FASEB Meeting in Washington, D.C., April 14-17,1996. 

Bollinger, J. E., Bundy, K. J., Anderson, M. B., Millet, L., Jolibois, L. S., Chen, H-L., 
Kamath, B., and George, W. J. Bioaccumulation of Chromium in Red Swamp Crayfish, 
Procambarus clarkii was presented at the FASEB Meeting in Washington, D.C., April 14- 
17, 1996. 

Bundy, K., Millet, L., Bollinger, J. E., and Anderson, M. Speciation of Chromium in 
Crayfish was presented at the FASEB Meeting in Washington, D.C., April 14-17,1996. 

Hazardous Wastes in Aquatic Environments: 
Biological Uptake and Metabolism Studies 
J. Barber, A. Apblett, H. Ensley, M. Fingerman, M. Fink 

Objectives and Goals: 

The goals of this cluster are to study the uptake, accumulation, metabolism, toxicity and 
physiological effects of various environmentally-important contaminants, inorganic and 
organic, in several wetland species that are interrelated through food webs. Further, it is 
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the goal of this project to investigate the potential for developing and linking chemical and 
biological methods of remediation so as to encapsulate bioaccumulated ions in stable 
wasteforms such as ceramics andor zeolites. 

Accomplishments This Quarter: 

A study of the passage of 2,4-dichlorophenol(2,4-DCP) through a simple food chain 
consisting of Lemna gibba (duckweed) and Procambarus clarkii (crayfish) has been 
completed. It has been shown that duckweed converts 2,4-DCP to the corresponding 
glucoside. Crayfish, convert the glucoside back to glucose and the parent phenol and 
subsequently, within 24 hours, depurate more than 80% of the label. Strong evidence 
for metabolism of the 2,4-DCP by the crafllsh was noted and the identity of the 
metabolites was elucidated; the other remains unknown. A manuscript is in 
preparation. 

EC,,'s and EC,,'s, in L gibba and Salvinia minima (water fern), have been 
determined for thorium. 

Efforts to identify potential biomarkers in red swamp crayfish and fiddler crabs 
continued. These studies have revealed the following: 1) mercury inhibited ovarian 
maturation in crayfish, in vivo; 2) in vitro experiments with ovarian explants showed 
that mercury inhibited radiolabeled leucine incorporation into ovarian proteins; 3) 
exposure of the fiddler crab to cadmium resulted in decreased ability of the iris pigment 
in the eye to regulate the amount of light striking the retina. 

Ammonium titanate gels were prepared and were tested for the ability to remove 
thorium, uranium, cadmium, mercury, lead, cesium, and strontium from aqueous 
solution. In all cases, the metal concentrations could be reduced to the lower parts per 
billion range. These ion exchangers are gxtremelv efficient and efforts are underway to 
determine their selectivity. 

KFeS, was tested as an ion-exchanger for the removal of cadmium, mercury and lead 
from solution. It was discovered that it was most effective for cadmium, followed by 
mercury, and then lead. In the latter two cases, solubilization of a complex sulfide 
appears to hinder the complete removal of the metals. 

Publications and Presentations: 

Apblett, A.W., Ahmadi, A. and Walker, E.H., Jr. Incorporation of Actinides into Leach- 
Resistant Phases via Ion-Exchange Materials. Ceramic Transactions. (Accepted) * 

Apblett, A. W., Ahmadi, A., and Walker, E. H. Incorporation Of Actinides Into Titanate- 
Phases Using Ion-Exchange Materials. Advances in Ceramics. (Submitted) 

Apblett, A. W., and Georgieva, G. D. A Novel Synthetic Route For Synroc. Advances in 
Ceramics (Submitted). 

Apblett, A. W. and Georgieva, G. D. Novel Synthetic Routes for Synroc. Ceramic 
Transactions. (Submitted) 
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Devi, M., Thomas, D., Barber, J. and Fingerman, M. Accumulation and Physiological 
and Biochemical Effects of Cadmium in a Simple Aquatic Food Chain. Ecotoxicology and 
Environmental Safety. 1996,33:38-43. 

Fingerman, F., Devi,.M., Reddy, P. S .  and Katyayani, R. V. Impact of Heavy Metal 
Exposure on the Nervous System and Endocrine-Mediated Processes in Crustaceans. 
Zoological Studies, 35: 1 - 8, 1996. 

Reddy, P. S., Katyayani, R. V. and Fingerman, M. Cadmium and Naphthalene-Induced 
Hyperglycemia in the Fiddler Crab, Ucapugilator: Differential Modes of Action on the 
Neuroendocrine System. Environmental Contamination and Toxicology, 56: 425 - 431, 
1996. 

Sharma, H. A., Barber, J. T., Ensley, H. E. and Polito, M. A. Toxicity And Metabolism 
Of Chlorinated Phenols By L e m  Gibba, With Special Reference To 2,4,5- 
Trichlorophenol. Environmental Toxicology and Chemistry. (Accepted with revisions) 

Apblett, A. W., Ahmadi, A., and Walker, E. H. Ion-Exchangers For Incorporation Of 
Actinides Into Mineral Phases was presented at the 21st Annual Spring Meeting of the 
American Chemical Society on March 24-28,1996. New Orleans, Louisiana. 

Apblett, A. W., Ahmadi, A. and Walker, E. H. Ion-Exchangers for Incorporation of 
Actinides into Mineral Phases was presented at the 96fh Annual Meeting of the American 
Ceramic Society on April 14-17,1996. Indianapolis, Indiana. 

Apblett, A. W., Georgieva, G. D. Novel Methods for the Preparation of Synroc was 
presented at the 96* Annual Meeting of the American Ceramic Society on April 14-17, 
1996. Indianapolis, Indiana. 

Ensley, H. E., Sharma, H. A., Barber, J. T. and Polito, M. A. Metabolism of 
Chlorinated Phenols by Lema gibba, Duckweed was accepted for presentation at the 
Agrochemicals Division of the American Chemical Society's National Meeting in Orlando, 
FL. 

Ecological Sentinels Of Aquatic Contamination 
In The Lower Mississippi River System 

H. Bart, Jr., M. Devall, E. Ellgaard, P. Martinat, L. Thien 

Objectives and Goals: 

The project involves studies of community, population and feeding ecology of fshes from 
lateral floodplain swamps in the lower Mississippi River system. The prirnary objective of 
this research project is to assess the ecological risk of contaminants from a hazardous waste 
site on the fuh communities in the system. 
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Accomplishments This Quarter: 

e 

e 

e 

e 

e 

Two field trips were conducted during this quarter. The trips produced approximately 
200 samples of fish, sediment and water from two sites each in Devil's and Tunica 
swamps. All samples were logged into the new sample-tracking system established by 
the Data Management Core. Fish specimens were delivered to Dr. Hartley for 
necropsy. Sediment, water and tissues from the fish were delivered to Dr. Abdelghani 
for contaminant analysis. 

Results on fish condition analysis (length-weight relationship), fish feeding analysis, 
and fish and environmental contamination analysis for the two swamps for the period 
1993-1995 are currently being summarized. 

Environmental levels of organic contaminants (HCB, HCBD) were substantially higher 
in Devil's Swamp than in Tunica Swamp. Environmental levels of HCB were higher 
than levels of HCBD withiin Devil's Swamp. Levels of inorganic contamination were 
similar in the two swamps. 

Significant differences were noted in the condition between swamps (lower condition 
in Devil's swamp as compared to Tunic Swamp) for several fish species. Fish in 
Devil's Swamp accumulated HCBD in access of 100 times environmental levels. Fish 
tissue levels of HCB were substantially lower than tissue levels of HCBD (tens of 
ppb). This, combined with the lower environmental levels of HCB in Devil's Swamp, 
yielded in low biological concentration factors for HCB in Devil's Swamp fish. Fish 
length, tendency to feed from the bottom or on fish, and residency in the swamp were 
all important predictors of contamination level. 

Considerable time was spent on responding to editing comments and making the 
necessary revisions for the publication forthcoming in Journal of Environmental 
Quality. Most of this work related to revisioning figures in order to fit the publications 
requirements. 

Sub-Proiect II: Tree Cores as Biomarkers 

Objectives and Goals: 

The objective of this section is to utilize the tree-rings of baldcypress (Taxodium distichurn 
L.) to record present and past pollution events by heavy metals and document growth 
trends in the Bayou Trepagnier and Devil's swamp ecosystems in Louisiana. 

Accomplishments This Quarter: 

In Bayou Trepagnier the cores of 10 trees of baldcypress located approximately 2000 
feet off the banks on a right angle transect toward the LaBranche system. This was 
done to determine if the pollutants (heavy metals) have moved inland from the Bayou. 
Preliminary data indicates that there is a considerable amounts of lead and zinc in the 
trees. This large amount of heavy metals are located in rings which correspond 
temporarally to the establishment of refmeries in the adjacent area. 
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Publications and Presentations: 

Latimer, S. D., Devall, M. S., Thomas, C.,. Ellgaard, E. G., Kumar, S .  D. and Thien, L. 
Dendrochronology and Heavy Metal Deposition in Tree-rings of Baldcypress. Journal of 
Environmental Quality. (forthcoming 12/96 or 1/97) 

Bioremediation of Selected Contaminants in Aquatic 
Environments of the Mississippi River Basin 

S. Bhattacharya, J. Bennett, J. Eckert, A. Englande, Jr., 
R. Fulginiti, D. Grimm, V. Law, H. Melke, D. Mullin, J. Ross 

Objectives and Goals: 

The objectives of this project are: 1) to determine what environmental conditions are 
necessary for enhancement of natural biodegradation processes and whether it is feasible to 
apply the technology developed to field conditions; 2) to develop an user friendly 
biokinetic model which is applicable to field conditions; 3) to determine if the new fungal 
isolate Marasmius is effective against a variety of contaminants (heavy metals and 
chlorinated hydrocarbons); 4) to incorporate the inorganic and organic data into the GIs 
data base to facilitate analysis of the results; and 5) by combining these multidisciplinary 
efforts, develop an integrated approach to bioremediation. 

Accomplishments This Quarter: 

The carbon tetrachloride (CT) study with sulfate reducing bacteria (SRB) was 
continued during the quarter using lactate, propionate and acetate as the substrates. A 
journal paper is being prepared for Water Research describing the findings on the 
interaction between SRB and non-SRB in lactate-fed systems. The CT study will be 
continued through the summer. 

Publications and Presentations 

Bhattacharya, S .  K., Leslie, R. E. and Madura, R. L. Effects of Bioavailable Cadmium 
on Anaerobic Systems. Water Environment Research. 1995,67:7,1092-1094. 

Bhattacharya, S. K., Sluder, Jr., J. L. and Uberoi, V. Effects of 4-Nitro~henol on H- 
and CO Levels in Anaerobic Propionate Systems. -Water Research. 1995: 295, 1249-'! 
1258. 

Bhattacharya, S .  K., Todd, J. C., Law, V. J. and Uberoi, V. An Integrated Modeling of 
Stoichiometry and Biokinetics of Anaerobic Processes. Environmental Software, 9: 33-45. 

Jin, P. and Bhattacharya, S. K. Anaerobic Removal of Pentachlorophenol in the Presence 
of Zinc. ASCE Journal of Environmental Engineering. (Accepted) 
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Jin, G. and Englande, A., Jr. Kinetic Study of Carbon Tetrachloride Biodegradation by a 
Mixed Culture in a Fixed-Biofilm Reactor. Water Environmental Federation 69th Annual 
Conference & Exposition. (Submitted) 

Jin, G. and Englande, A., Jr. Biodegradation Kinetics of Carbon Tetrachloride by 
Pseudomonas cepacia Under Varying Redox Potential Conditions. Water Environment 
Research. (Submitted) 

Jin, G. and Englande, A., Jr. Effects of Electron Donors, Dissolved Oxygen and Redox 
Potential Conditions on Biodegradation of Carbon Tetrachloride by Escherichia Coli k-12. 
Water Environment Research. (Submitted) 

Madura, R. L. and Bhattacharya, S. K. Interactions Among Sulfate Reducers, Acidogens 
and Methanogens in Lactate Fed Systems. Water Research. (Submitted) 

A Sensitive Rapid On-Site Immunoassay for Heavy Metal 
Contamination 

R. Blake, D. Blake, G. Flowers 

Objectives and Goals: 

The principal goal of this focus group is to develop immunoassays for heavy metals that 
will permit the rapid on-site analysis of specific heavy metals in water and soil samples. 
Previous studies have shown that monoclonal antibodies to specific metal-chelate 
complexes may be obtained that permit the quantification of indium in the parts per billion 
(ppb) range even in the presence of excess concentrations of other metals. This group 
seeks to extend these studies to develop immunoassays for target metals that include, but 
are not limited to, lead and chromium. Specific aims include: 1) to develop new 
immunoassays for metals that are priority pollutants; 2) to validate each new metal 
immunoassay by comparing the results with those obtained by atomic adsorption 
spectrometry and inductively coupled plasma spectrometry; 3) to test these new assays on 
samples collected at previously studied test sites and to initiate the development of field 
applications for the immunoassay; and 4) to initiate studies on the bacterial bioremediation 
of lead and chromium at contaminated test sites. 

Accomplishments This Quarter: 

Antibodies directed against ionic lead were achieved. 

A monoclonal antibody directed against an organic chelate of divalent lead was 
generated and partially characterized. The chelator was a cyclohexyl (CH) derivative of 
diethyltriamine-pentaacetic acid @PA).  The hybridoma that produced the antibody 
was cloned twice by limiting dilution and was shown to stably secrete an IgG-type 
antibody. Competitive ELISA’s were performed with this antibody in the presence of 
fixed concentrations of different metal cations. The lead immunoassay was insensitive 
to interference’s by other metal cations with the exception of Caz+, which was a very 
strong competitor for the antibody binding site. The sensitivity of the lead 
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immunoassay was enhanced 5-fold by substituting DTPA-lead for CH-DTPA-lead on 
the solid phase, a strategy that rendered the soluble DTPA-PbO a better competitor in 
the assay. Nonetheless, the sensitivity of the lead immunoassay was only in the low 
ppm to high ppb range. Although this level of performance is equal, if not superior, to 
that of any other lead immunoassay reported to date in the literature, the level of 
sensitivity is still unacceptably low. Studies will continue to locate an anti-lead 
antibody with a higher affinity for chelated, ionic lead. 

Hybridoma production is being undertaken in the investigators’ laboratories. 

Due to difficulty with the subcontract provider of hybridoma, it was decided that 
henceforth all hybridoma generation and production activities for this project will be 
done in house at the Tulane downtown campus. An appropriate animal care protocol 
was approved, and immunization of mice with a protein conjugate of DTPA-Pb(Il) has 
been initiated. It is believed that DTPA will be a superior hapten to DTPA with the 
cyclohexyl group. It is anticipated that the ability to perform and control every step in 
the production of new monoclonal antibodies will enhance this group’s opportunities to 
explore new and novel bifunctional chelators that may favor particular metal cations. 

An immunoassay specific for mercuric ions was demonstrated. 

Binding studies summarized in the last quarterly report revealed that monoclonal 
antibody 2A81G5, directed against an epitope comprised of Cd(Q chelated to a 
bifunctional derivative of EDTA, showed a 10-fold greater affinity for H g O  than for 
C d o  under certain solution conditions. A series of binding experiments performed 
this quarter indicated that bovine serum albumin (BSA), a carrier protein routinely 
employed in immunoassays to alleviate non-specific absorption of proteins to surfaces, 
possessed a high-aff~ty binding site for Hg-EDTA. An immunoassay that was highly 
specific for Cd(II)-EDTA could thus be assembled in the presence of high 
concentrations of BSA, since the latter competed effectively with low concentrations of 
the antibody for the available Hg-EDTA. When high concentrations of casein were 
substituted for BSA, an immunoassay that was highly specific for Hg-EDTA was 
achieved with the same antibody. This mercury immunoassay in the absence of BSA 
exhibited a sensitivity for mercuric ions similar to that of the same reagents for Cd@) in 
the presence of BSA, approximately 10 ppb. The opportunity to develop two 
immunoassays from the same monoclonal antibody was an unexpected development 
that emphasized the importance of thorough antibody characterization in immunoassay 
research and development. 

Construction of a field-portable immunoassay for cadmium is underway. 

Previous observations indicated that the prototype immunoassay for Cd(Q 
overestimated the cadmium content as revealed by atomic absorption measurementsin 
both spiked and natural samples. The discrepancies between the two assays have been 
resolved by QA experiments on spiked samples from Bayou Trepagnier in the 
laboratories of Drs. D. Blake and G. Flowers. Results from the cadmium 
immunoassay are now with 10% of those from the corresponding atomic absorption 
measurements. Comparisons between the two assays will continue on ground water 
samples from a battery reclamation plant near Ponchatoula, Louisiana. 



Publications and Presentations: 

Blake, D.A., Chakrabarti, P., Khosraviani, M., Hatcher, F.M., Westhoff, 
C.M., Goebel, P., Wylie, D.E., and Blake, R.C. II. Metal Binding Properties of a 
Monoclonal Antibody. Directed Towards Metal Chelate Complexes. Journal of Biological 
Chemistry. (in press) 

Flocculation Studies In Environmental Processes 
E. Eschenazi , B. Das, R. Effiong 

Objectives and Goals: 

The objective of this project is to study flocculation phenomena in suspensions and 
emulsions, resulting from the process of aggregation of suspended particles. Flocculation 
is not only a determining factor in natural environmental processes, but also constitutes a 
tool for the cleaning of hazardous waste waters which contain suspended solids and 
emulsified oils. Understanding flocculation kinetics in various regimes is crucial to design 
proper remediation. The project is a combination of experimental and theoretical studies of 
two physicists and one chemist from Xavier University. 

Experimentallv 
Multi-angle Light Scamring 

One of the fundamental experimental techniques being used to study flocculation 
kinetics is light scattering. This technique allows the measurement of the particle size 
distribution (PSD), its temporal evolution as function of heavy metal concentration as 
well as pH and concentration of indifferent ions (e.g. K' and Cf). 

Analysis of Metals in the Emulsions 
Divalent ions specifically adsorb on the surface of suspended pafticles, thus playing a 
pivotal role in promoting coalescence. It is therefore important to know how certain 
metals such as Ni" and Pb" partition between the bulk aqueous solution and the 
surface of the emulsion droplets before and after the aggregation. Techniques such as 
Atomic Absorption Spectroscopy (AAS), Fourier-Transform Infrared Spectroscopy 
(FI'IR) and Inductively-Coupled Plasma Spectroscopy (ICP) are used to trace metals in 
the solutions. 

Theoretically 
At the theoretical level, studies of the aggregation kinetics utilizing computer simulation 
techniques continued. In particular a Monte-Carlo technique is being used to investigate the 
collisional probabilities in concentrated emulsions. The experimental results will be 
compared with the calculations to develop a consistent predictive tool for flocculation 
kinetics in various regimes. 
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Accomplishments This Quarter: 

Samples of n-hexadecanelwater emulsions with and without surfactants were prepared 
by Dr. R. Effiong and her student, Chris J. Watts. Emulsions containing three kinds 
of surfactants were prepared, namely anionic, cationic and neutral. Some of the 
emulsions were contaminated with chromium and the pHs were adjusted. A few were 
left as controls. The ongoing studies on chromium containing cationic emulsion 
showed the greatest variation in particle size. 

Multi-Anple-Light Scattering ExoerimenG 

Dr. Das and his student Jameel Uqdah continued the experimental studies of 
flocculation processes, using the computerized laser light scattering apparatus 
purchased from Brookhaven Instruments (model BI-200SM Goniometer System). The 
stability of emulsions with and without surfactants was studied as function of the pH. 
Emulsions contaminated by chromium are presently under study as function of the 
metal concentration and pH. 

Fourier-Transform Infrared Spectroscopy FIIR) studies 

Dr. Akundi and his student Aghenia Tsega conducted FllR spectral studies on 
emulsions containing both cationic and anionic surfactants. 

Monte-Carlo and Numerical Simulations 

Dr. Eschenazi continued the numerical study of the collisional probabilities in 
concentrated emulsions using Metropolis algorithm. 

Publications and Presentations: 

Deshiikan, S. R., Bush, D., Eschenazi, E. V., Papadopoulos, K. BrijSS, CTAB and SDS 
at the Slowly Dilating n -Dodecane-Water Interface. Colloids and Surfaces (Submitted) 

Pore-Level Flow, Transport, Agglomeration and Reaction 
Kinetics of Microorganisms 

L. Fauci, D. Gaver, K. Medjani, P. Moore, K. Papadopoulos 

Objectives and Goals: 

Understanding the detailed pore-level behavior of microorganisms through porous media is 
essential for the development of effective in situ bioremediation strategies. This group is 
developing integrated experimental and computational models of the pore-level behavior of 
microorganisms. The models include the detailed analysis of convection and diffusion of 
contaminant and microorganisms within micropores. In addition, these studies include 
chemotactic responses of swimming microorganisms to local concentration gradients. 
Microorganisms modify the pore structure due to adhesion to each other and the 
surrounding pore. These models incorporate reaction kinetics of these organisms to the 
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toxic contaminant. The primary goal is to identify physicochemical characteristics that 
influence microbial transport and uptake in toxic environments. 

Accomplishments This Quarter: 

Robert Dillon completed convergence studies of the immersed boundary method for 
biofiim models. Additionally, he created a software package using the immersed 
boundary method, which is being used for modeling fluidparticle transport through 
packed columns. 

Stephanie Kute, an NSF graduate continued to implement boundary element code into 
her models of aggregation. She continued work on modeling the influence of fluid 
flow induced shear stresses on b i o f h  formation. 

0 %wen Liu successfully defended his Ph-D. thesis on bacterial motility in restrictive 
capillaries in the Department of Chemical Engineering. 

Se l i i  Sanin, a student of Dr. Bryers (a director of the Center for Biofilm Engineering) 
has accepted a postdoctoral position in Dr. Papadopoulos' laboratory (effective 9/1/96). 
He will be responsible for coordinating experimental studies between Tulane and the 
Center for Biofilm Engineering at Montana State University. 

Dr. Khoudir Medjani, Professor of Mechanical Engikering joined the project. His 
work will concentrate on transport phenomena in porous media. 

Four graduate students, Mr. Dean Bottino (Mathematics), Mr. &wen Liu (Chemical 
Engineering), Mr. Darren Yap (Biomedical Engineering), Mi. Dave Meng 
(Mathematics) continued their work on various aspects of this project. 

Five undergraduate students are working on various aspects of this research. These 
students are Jeff Fredrichs (Mathematics), Kristen Swanson (Mathematics) and 
Brandon Downey (Mathematics), Darryl Overby (Biomedical Engineering) and Molly 
Charlton (Chemical Engineering) 

Publications and Presentations: 

Dillon, R., Fauci, L., Fogelson, A. and Gaver, D. Modeling B i o f h  Processes Using the 
Immersed Boundary Method. Journal of Computational Physics. (Accepted) 

Dillon, R., Fauci, L., and Gaver, D. A Microscale Model of Bacterial Swimming, 
Chemotaxis and Substrate Transport. Journal of Theoretical Biology. 177:325-340,1995. 

Liu, 2. and Papadopoulos, K. Chemotaxis In Near-Linear Gradients Of 
Chemoattractants. Biotechnology and Bioengineering. (In review) 

Liu, Z., Chen, W. and Papadopoulos, K. Bacterial Motility, Collisions and Aggregation 
in 3mm-diameter Capillary. Biotechnology and Bioengineering. (Accepted) 
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Liu, Z., Chen, W. and Papadopoulos, K. Cell Starvation Effects on Bacterial Transport 
Through Sand-Packed Columns. Environmental Sciences and Technology. (Submitted) 

Liu, Z. and Papadopoulos, K. A Method for Measuring Bacterial Chemotaxi Parameters 
in a MicrocapiUary. Biotechnology and Bioengineering. (5 1: 120-125, 1996). 

Moore, P. and Dillon, R. A Comparison Of Several Preconditioners In The Solution Of 
Parabolic Systems In Three Space Dimensions Using DASPK And A High-Order Finite 
Element Method. Applied Numerical Mathematics. (Accepted) 

Alder, J. (Distinguished Professor of Biochemistry at the University of Wisconsin). The 
Behavior of Bacteria, research on bacterial chemotaxis was presented to the Chemical 
Engineering Department at Tulane University. New Orleans, Louisiana. June 6, 1996. 

Dillon, R. chaired a session on Microbial Motility at the Gordon Research Conference in 
Theoretical Biology and Biomathematics. Tilton, New Hampshire. June 9-14,1996. 

Dillon, R. was a Visiting Postdoctoral Fellow at the NSF-sponsored Special Year in 
Mathematical Biology and presented his biofilm research during a mini-symposium on 
biofluids. University of Utah. May 15-17, 1996. 

Fauci, L. chaired the Gordon Research Conference in Theoretical Biology and 
Biomathematics. Tilton, New Hampshire. June 9-14,1996. 

Gaver, D. gave an invited talk at the Euromech 34-4 conference on Fluid-Structure 
Interactions in Biomedical Engineering. Imperial College, London, England. 

Kamphuis, A. (graduate student in the Theoretical Biology Department at the University of 
Bonn) Bioconvection and Swimming of the Microbe Euglena gracilis, research on 
microbial motility was presented to the Department of Mathematics at Tulane University. 
New Orleans, Louisiana. June 26, 1996. 

Biomarkers of Exposure and Ecotoxicity in the 
Mississippi River Basin 

W. Hartley, T. Huang, C. Ide, M. Mizell, 
P. Obih, A. Thiyagarajah, R. Tompkins 

Objectives and Goals: 

The goals of the project are: 1) to determine which biomarker responses reflect the 
combined toxicological interactions in frogs and f sh  exposed to mixtures of environmental 
contaminants typical of Devil's Swamp and Bayou Trepagnier; 2) to determine which 
biomarker responses integrate exposure over-time (biomarker responses integrating 
exposure over-time may indicate subacute, subchronic and chronic adverse ecological 
effects of mixtures of contaminants); and 3) to identify and characterize the most sensitive 
sentinel species based on biomarkers. 
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The specific hypotheses are: 1) histopathological response is a valid biomarker for 
exposure over time and the toxicological effects of mixtures of contaminants; 2) heavy 
metal and organic pollutants cause abnormal development and physiology in frogs in 
controlled laboratory tests; 3) pollutants in water and sediment samples will correlate with 
accumulations in tissues; 4) pollution levels in tissues will correlate with expression of 
biomarkers related to altered function in embryonic development, immune responses, and 
neural function; and 5)  esterase enzymes are effective biomarkers of exposure in fish and 
frogs. 

Accomplishments This Quarter: 

HistoDatholoPv of Fishes from Devil's Swamp and Tunica Swamp 

There were two sampling trips to Devil's Swamp and Tunica Swamp this quarter. 

Plans were made to begin monthly sampling trips to Bayou Trepagnier and Bayou 
Traverse to collect biological specimens. 

One bowfin collected from Devil's Swamp on May 96 had two types of neoplasms, 
hepatocellular carcinomas and a lipoma. A manuscript on the neoplasms in bowfin 
from the Mississippi River Basin is currently being prepared. 

Histopathological examination of fsh species other than gar and buffalo collected from 
Devil's Swamp and Tunica Swamp are currently being evaluated. 

A manuscript on melanomacrophage centers in the liver of gar fish from Devil's 
Swamp is being prepared. 

A manuscript on hepatic iron overload in buffalo f sh  is being prepared. 

Neurotoxicolopical and Immunolo~cal studies 

A novel cellular marker was identified in developing frog embryos exposed to methyl 
mercury. A discrete population of giant neurons were interleuken-lp (IL,-lp)-positive 
during early development. Methyl mercury quantitatively decreases E-lp and increases 
the IL-lp type -1 receptor on cells surrounded by IL-1p -positive cells. 

Adult Xenopus frogs are currently being exposed to Bayou Trepagnier sediments in the 
laboratory. The preliminary results indicate some immunosuppression. There is also a 
decrease in IL-lp in blood and brain tissues. 

In Xenopus frogs exposed to methyl mercury during development the mitochondria in 
muscle cells were damaged. Christae were absent and the mitochondria had a 
spongiform appearance. 



Metabolism and Neurotoxicolom 

Esterase activities (ACE, BuChE and CaE) in the liver and brain of smallmouth 
buffalo and bigmouth buffalo were significantly lower in fish from Devil's Swamp 
compared to the control fuh. 

There were no significant differences in the 7-ethoxyresorufin-0-deethylase (EROD) 
activity in the liver of both smallmouth and bigmouth buffalos from Devil's Swamp and 
Tunica Swamp. However, EROD activity was significantly higher in smallmouth 
buffalo than in bigmouth buffalo. This interspecies difference is being evaluated. 

Publications and Presentations: 

Major, S., Thiyagarajah, A., Hartley, W. R. and Broxson, M. Image Analysis of 
Presumptive Mast Cells in the Gills of Bigmouth Buffalo Fish, lctiobus cyprinellus, as a 
Biomarker of Exposure to Xenobiotics was accepted for pmentation at the 17" annual 
meeting of the Society of Environmental Toxicology and Chemistry, Washington, D.C., 
November 17-21, 1996. 

Mizell, M., Romig, E., Hartley, W. R., Thiyagarajah, A., Katayani, R., and Smolowitz, 
R. Comparison of Cardiovascular Defects Induced by Microinjection of the Late Gastrula. 
of the Medaka and Zebrafish Embryo was presented at the second biennial meeting on 
Zebrafish Development and Genetics, Cold Spring Harbor, New York, April 24-28,1996. 

Obih, P., Huang, T. and Jaiswal, R. Assessment of Liver and Brain Esterases in the 
Spotted Gar Fish as Biomarkers of Exposure in the Lower Mississippi River Basin was 
presented at the Experimental Biology meeting, Washington, D.C., April 14-17. 

Thiyagarajah, A., Hartley, W. R., and Anderson, M. B. Histopathology Of A Lung Cyst 
In A Spotted Gar (Lepisosteus oculatus) From A Contaminated Bayou In Louisiana was 
presented at the 15th International Symposium of the Society of Toxicologic Pathologists, 
St. Louis, Missouri, June 9-13, 1996. 

Natural and Active Chemical Remediation of Toxic Metals, 
Organics, and Radionuclides in the Aquatic Environment 

G. McPherson, G. Flowers, R. Gonzales, V. John, 
S. O'Connor, P. Pintauro, J. B a n g  

Objectives and Goals: 

This is a cluster whose research efforts are directed towards studying chemical aspects of 
remediation. Among topics in natural remediation are the fate of heavy metal and organic 
contaminants discharged into aquatic environments, and the development of new 
technology to accurately assay metal contaminants patitioned into soils, water, and tissue. 
Among topics in active remediation are the development of novel polymeric membranes and 
microporous solids for the entrapment of heavy metals, and the development of hybrid 
chemo-enzymatic oxidative schemes for aromatics decontamination. 
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Accomplishments This Quarter: 

Submoject I: Metal-Sediment Interactions at the Fresh-Salt Water Interface 

Efforts were concentrated on studying the partitioning of cadmium (Cd) and lead (Pb) 
ions in solution between free metal ions and those which are complexed with humic and 
fulvic acid. An ultra-filtration technique was used to perform these experiments. In 
order to determine the adsorptiodcomplexation constant between humic acid and metal 
ions, it is necessary to separate the free ions from the complexed ions. Theoretically, if 
an ion is complexed by purified organic ligands, it will not be able to permeate through 
the 5000 molecular weight cut off membrane (MWCO). Free ions on the other hand, 
will permeate through the membrane. By measuring the concentration difference 
between the filtrate and the total concentration in the aqueous phase, the concentration 
of complexed ions can be obtained. 

A major concern in using a membrane to effect this separation is the possibility that 
metal adsorption on the surface of the membrane and wall of the membrane unit may 
occur. This adsorption was tested by filtering a standard metal solution at a different 
pH and found that at low pH, the error caused by this adsorption is negligible. At a 
high pH (Le., 7), the error is about 5%. This proves the applicability of the membrane 
separation in this study. This technique will be used to measure the distribution 
coefficients between heavy metals (Cd and Pb) in detail as a function of pH. The pH 
range will be from 2.5 to 7.5 and the salinity from 0 to 3.5% NaCI. 

Subproject II: Enzymatic Decontamination of 0 r c y . i ~  Wastestreams 

Studies of the removal of phenolics from waste streams through enzyme-catalyzed 
oxidative coupling continued. Both pure and mixed streams are being examined. 

Of significance is the fmding that trace amounts of anionic surfactants modify the 
chemical structure of the polymeric species. With no surfactant, the product of 
enzymatic reaction is primarily composed of dimeric ketonic units (Pummerer's 
ketone). With low levels of surfactant, the product distribution changes to 
polyphenolics with higher molecular weights. 

Characterization of enzyme viability during the process and the loss of enzyme through 
adsorption to the polymer and the are being studied. 

Structural characterization of the polymer through IR and NMR and GCMS are also 
being examined. 

A Master's thesis on this topic is close to completion. 
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Subproject III: Heavy Metal Chemistry of Bayou Treuagnier 

Over 300 samples collected during the swamp mapping effort have been analyzed for 
lead, zinc, chromium and copper. In addition, multiple grabs from Engineers Canal, 
Bayou Trepagnier, and the Crosscut Canal have been dried, digested, and analyzed for 
the above metals. 

Data from the mapping project is being entered into the Data Management database 
along with all data collected in support of fate and transport studies. 

A paper describing changes in the bayou after the discharge from the Shell Norco 
facilities was diverted from the Bayou into the Mississippi River is in preparation. 

Subproject IV: Metal-Ion Sequestering Polymers 

A series of six alkylphenoxy/phenoxy-substituted phosphazene polymers were 
photocrosslinked in dry film form using UV radiation and benzophenone as the 
photoinitiator. The polymers contained methyl-, ethyl-, and isopropylphenoxy 
sidechains with the alkyl group either the meta or para position. Crosslinking 
experiments were carried out at a temperature of 25OC and 7OoC using different 
concentrations of benzophenone. The extent of crosslinking was quantified indirectly 
by measuring the equilibrium swelling of polymer films in tetrahydrofuran and 
dimethyl acetamide (both solvents completely solubilized un-crosslinked polymer). 
The crosslinking reaction was monitored during film exposure to U V  radiation by 
tracking the disappearance of the carbonyl band of benzophenone by FJIR 
spectroscopy. The results showed that the two methylphenoxy/phenoxy 
polyphosphmnes exhibited the highest crosslinking (lowest swelling) while the 
isopropylphenoxy/phenoxy phosphazene swelled the most, indicating much less 
crosslinking. The order of phosphazene polymer swelling for a given concentration of 
benzophenone and a given temperam was methylphenoxy/phenoxy > 
ethylphenoxy/phenoxy > isopropylphenoxy/phenoxy. This ordering suggests that 
stearic hindrance of the alkyl sidechains on the phenoxy groups is playing an important 
role during polymer macroradical combination into a crosslink 

SubDroiect V Role of Dissolved Orpanic Carbon in Metal Transport 

The recently acquired ultrafiltration equipment, that enables us to separate colloidal 
carbon from the water column and pore water samples, has now been calibrated and 
used on some preliminary. samples from Bayou Trepagnier. Preliminary water samples 
were collected at four stations in Bayou Trepagnier on June 4,1996. Colloidal organic 
carbon (COC) at a cutoff of < 0.2 mm to > 1kD represented 47 to 59% of the total 
dissolved organic carbon (DOC) pool, with the higher colloidal fractions occurring at 
station BT-60. Total DOC at the four stations ranged from 11-09 to 17.56 mg/L, with 
the highest occurring at BT-30; these concentrations are considerably higher that those 
found in Lake Pontchartrain (5 to 10 mg/L) (Argyrou, 1996). The range of DOC 
concentrations in June was considerably lower than in March 1996, which ranged from 
10-27 m a .  Total suspended particulates ( 9 . 2  mm) at the four stations ranged 16 to 
20 mg/L. 

Another field sampling will take place in Bayou Trepagnier on July 11,1996 for water 
and pore water samples. 



Collaborative Research With the Institute of Radioecological 
Problems (IREP) - Fate and Transport of Radionuclides in 

Belarus Following the Chernobyl Catastrophe 
E. Michaelides, E. Eschenazi, C. Koutsougeras, 

S .  Ramer, D. Sailor, L. Steinberg 

Objectives and Goals: 

To formulate the problem of aquatic transport in the Iput River, and educate the two 
Byelorussian students in the numerical methods of transport of radionuclides and apply the 
knowledge gained from this project to the transport of sediment and pollutants in aquatic 
environments in Louisiana. 

Accomplishments This Quarter: 

The calibration process for the HEC-6 code on the transport of sediment is nearing 
completion. Work began on the transport of simple cases using this code. "De- 
bugging" the empirical equations of the code is underway. 

Dr. Antoinette Brenkert of Oak Ridge National Laboratory, who is helping us with the 
HEC-6 code, visited Tulane on May 22 - 25,1996. 

The Honorable Serguei Martynov, Ambassador of Belarus met with the project's 
investigators on the eve of the TulaneKavier CBR's commemoration of the Chernobyl 
Accident (April 19-21). The commemoration was open to the public and approximately 
75 persons attended the event. Drs. Ramer and Michaelides were the keynote speakers 
and the event provided an opportunity to make the public aware of the international 
collaboration, education and research that has resulted from the Department of Energy 
support of this project 

An article on the radionuclide contamination in Belarus, following the Chernobyl 
accident has been written in collaboration with Belarus colleagues and is in the final 
editing stages. 

The investigators are collaborating with Drs. SteinbergLuna on their aquatic transport 
in the Bayou Trepagnier study. (Please refer to their report in the Initiation Project 
Section). Mr. Pimenov is currently reading the pertinent literature and developing the 
Dyn-Hyd part of the WASP-5 program, for the modeling of the Bayou. 

Professors Sailor and Eschenazi are working on the modeling of the turbulence in 
rivers. 



Publications and Presentations: 

Michaelides, E. The Dynamics of the Chernobyl Accident was presented at Reflections on 
Chernobyl 10 Years After: A Commemoration of the Chernobyl Accident on April 22, 
1996 in New Orleans, Louisiana. 

Michaelides, E. The Dynamics of the Chernobyl Accident was presented by invitation at 
TRW, Inc. in Vienna, Virginia on June 19,1996. 

Michaelides, E. The Fate and Transport of Radionuclides Resulting from the Chernobyl 
Accident in the Iput' River in Belarus: Research Methods and Results was presented by 
invitation at TRW, Inc. in Vienna, Virginia on June 19, 1996. 

Ramer, S. C. The Historical Significance of Chernobyl was presented at Reflections on 
Chernobyl 10 Years After: A Commemoration of the Chernobyl Accident on April 22, 
1996 in New Orleans, Louisiana 

Ramer, S .  C. Culture and Catastrophe: The Chernobyl Accident in the Context of Soviet 
Culture was presented by invitation at TRW, Inc. in Vienna, Virginia on June 19,1996. 
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INITIATION PROJECTS 

Molecular Mechanisms of the Developmental Toxicity Induced 
by Retinoids and Retinoid-like Molecules 

C. A. Burdsal 

Objectives and Goals: 

Teratogens are agents that interfere with the process of embryonic development and cause 
malformations and other anatomical defects. Retinoids, like steroids, are small lipophilic 
molecules that are passively transported through the cell membrane. Retinoid molecules 
bind to receptors and induce target gene expression. Accordingly, any molecule that can 
mimic retinoid action may activate target gene expression and be a dangerous environmental 
teratogen. Recently, the pesticide, methoprene, and its derivatives have been shown to 
influence transcription in vertebrates by directly activating one class of the retinoid 
receptors. The aims of this study are 1) to determine if molecules with retinoid activity are 
present in aquatic environments of the southern Mississippi River basin and; 2) to 
investigate the mechanism by which retinoids induce teratogenesis during mouse 
embryonic development. 

Accomplishments This Quarter: 

Julie A. Mapat was hired to fill the technician position funded under this grant. Julie 
AUapat recently completed a Master’s degree at LSU Medical Center and has an 
excellent background as an experimentalist and has published numerous reports on her 
Master’s research. 

A signifcant portion of the proposed work in this study involves the use of an 
indicator cell line, &W3-ZacZ cells, which can detect molecules that interact with the 
retinoid pathway in the waters and sediments of Bayou Trepagnier. These cells express 
a transgenic construct in which lac2 expression is coupled to a retinoid response 
element. Thus, when retinoids or retinoid-like molecules, which are potent teratogens, 
are encountered by the cells they will express lacZ protein which can be easily detected 
histologically. During this quarter, Julie was trained in the sterile, tissue culture 
techniques required for handling the RARE-lac2 cells and began learning the 
embryonic dissections required for the experiments proposed in the second part of this 
study, using the RARE-lac2 cells to discover sources of retinoids in mouse embryonic 
tissues. 
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Development of Cytochrome P450 Isozymes with Novel 
Designed Catalytic Activities for Use in Bioremediation of 

Recalcitrant Organic Pollutants 

D. Mullin 

Objectives and Goals: 

The goal of this project is to develop enzyme catalysts that will enhance the natural ability 
of bacteria to degrade recalcitrant environmental pollutants like pyrene and 
tetrachloroethane. Protein engineering methods were used to develop an enzyme that 
oxidizes pyrene, and another enzyme that dechlorinates tetrachloroethane. The next step 
will be to test the ability of these enzymes to facilitate the complete mineralization of pyrene 
and tetrachloroethylene in the bacterium Caulobacter crescentus. 

Background 

The cytochromes P450 are a class of heme-containing enzymes with diverse biological 
functions that range from intermediary metabolism and development to roles in detoxifying 
and eliminating environmental pollutants from biological systems. More than 100 P450 
enzymes have been characterized at the molecular level, and these oxidize a variety of 
aliphatic and aromatic compounds. One feature that all P450 enzymes share is the presence 
of a thiolate coordinated b-type heme which is the reactive center of all such enzymes, and 
thus, the substrate specifcity and reactivity of a particular enzyme results from the unique 
geometry and chemical character of the substrate binding site which is determined by the 
amino acid sequence of a particular polypeptide. It therefore seems to be a reasonable 
assumption that by making appropriate changes to the amino acid sequence of a particular 
P450 enzyme, one should be able to change its substrate specificity and reactivity. 

This project’s experimental approach uses site directed mutagenesis to introduce specific 
alterations in the amino acid sequence of the cytochrome P450 102 of BaciZZus mgaterizim 
in order to reshape the substrate binding channel and active site. P450 102 is especially 
useful for the purpose of this project because the P450 monooxygenase and heme reductase 
activities are carried in the same polypeptide chain whereas virtually all other known P450s 
require a separate P450 reductase protein. The required P450 reductase activity is thus, 
automatically co-introduced with the oxidase. This last feature should facilitate the 
expression of P450 102 enzymes with interesting activities in C. crescentus. 

The investigation of how the natural substrate (long chain fatty acids) binds to wild type 
and mutant P450 102 isozymes helped to guide us in changing it from a fatty acid 
hydroxylase into a polycyclic aromatic hydroxylase that hydroxylates pyrene and 
benzo[a]pyrene which are environmental pollutants. These results demonstrate that protein 
engineering methods can be used to dramatically change the substrate specificity of P450 
102, and it suggests that it should be possible to create designed isozymes that have other 
desired catalytic activities. 



Accomplishments This Quarter: 

Progress continues in dissecting the substrate binding domain of cytochrome P450 102 
using site directed mutagenesis. Testing the role of additional amino acid residues in 
substrate recognition is in process. One residue that is particularly fascinating is M5 
which is on the outer surface of the protein far away from the substrate binding 
channel. M5R and M5T mutants have normal spectroscopic properties, but they fail to 
bind to substrate molecules. Using the crystal structure of the P450 102 heme domain 
as a starting point, the investigators have started using computer-aided molecular 
modeling to obtain a quantitative understanding of how these mutant isozymes 
recognize their new substrates. 

The process of cloning DNA fragments that encode mutant P450 102 isozymes that 
have high tetrachloroethylene dechlorinase and pyrene hydroxylase activities so that 
they can be expressed in C. crescentus has begun. This work will assist in 
determining if the pyrene hydroxylase and tetrachloroethylene dechlorinase activities 
function in vivo. 

Publications and Presentations: 

Xia, Q., Kang, L., Alworth, W. L., Liu, H. M., Zhao, W., and Mullin, D. A. A site 
specific mutant of the bacterial cytochrome P450 102 (BM-3) possessing a new capability 
to catalyze the hydroxylation of polycyclic aromatic hydrocarbons Pyrene and 
Benzo[a]pyrene. Archives of Biochem. Biophys. (Submitted) 

Zhao, W. and Mullin, D. A. Probing the Structure and Function of Cytochrome P450 102 
by Site Directed Mutagenesis: an Amino Acid Substitution of Valine for Threonine at 
Position 268 Uncouples Hydroxylation of Laurate. Abstract K212, p. 572. American 
Society for Microbiology Abstracts. 

Reusable Synthetic Membranes for the Removal of Aromatic and 
Halogenated Organic Pollutants from Waste Water 

C. Li, H. Ensley 

Objectives and Goals: 

To study new methodologies for synthesizing membrane for use in removing aromatic and 
halogenated organic pollutants from waste water. 

Accomplishments This Quarter: 

The scope and applications of the aqueous medium ring expansion reaction that was , 

developed earlier were further investigated. A variety of medium and large size 
carbocycles have been synthesized by the method. The effect of different metals on the 
reaction has been examined. These metals include zinc, indium, tin, bismuth and 
cadmium. The first three metals all give good reaction results. In addition, the pH 
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value of the media was also found an important factor to control the product formation. 
A balanced acidity is required to ensure the activity and minimize the by-product 
formation. 

Publications and Presentations: 

Li, C. J., Chen, D. L., Lu, Y. Q., Haberman, J. X. and Mague, J. T. Novel Carbocyle 
Enlargement in Aqueous Medium. Journal American Chemical Society. 1996,118,4216- 
4217. 

Aryl Hydrocarbon Receptor (AHR) Activation As a General 
Biomarker of Contamination in Aquatic Systems 

c. Miller 

Objectives and Goals: 

The objectives of this project are the specific aims at the 1) expression of human AHR and 
ARNT in yeast and verification of responsiveness to activating-ligands such as 2,3,7,8- 
tetrachlorodibenzo-p-dioxin (TCDD), hexachlorobenzene (HCB) and napthoflavone 0; 
2) to determine the sensitivity and specificity of the yeast system to AHR ligands; and 3) 
analysiddetection of AHR agonists in biological samples. 

Accomplishments This Quarter: 

The plasmids needed to perform the proposed work have been successfully created. 

An initial observation that tryptophan in the yeast culture medium is somehow 
responsible for an AHR agonist activity was followed up. Recrystallized (purified) 
tryptophan has the same activity as the tryptophan from "off the shelf." This suggests 
that a metabolite of tryptophan or perhaps tryptophan itself (rather than an impurity) 
may be the AHR agonist in this yeast system. 

It was demonstrated that beta-napthoflavone, benzo(a)pyrene, hexachlorobenzene 
(HCB) and TCDD (dioxin) activate the AHR apd stimulate transcription of the lacZ 
reporter plasmid in this system. TCDD does not appear to be a "high affinity" agonist 
in this system, since it begins to activate the receptor at approximately 100 nM. This is 
about 100 to loooX greater than the TCDD concentration needed to stimulate activity in 
mammalian systems. Estradiol, a negative control ligand, is inactive in this system at a 
relatively high concentration (25 uM). Thus, the dose responsiveness of our 
engineered human AHR expressed in yeast is comparable to mammalian cells for 4 of 
the 5 ligands tested. Investigation of the conditions required to improve the sensitivity 
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of this system to TCDD, a toxicologically relevant ligand, are underway. Additional 
ligands (PCBs) are being tested for activity. 

The investigators began planning experiments with Drs. Hartley and Abdelghani to 
setup analysis of biologically relevant samples from the Devil’s Swamp and Tunica 
Swamp sites. These samples have been characterized for HCB levels. HCB is a 
positive AHR agonist in this yeast system (see above), providing known amounts of a 
positive contaminant in the environmental samples with which the investigators will be 
able to gage this system. 

Publications and Presentations: 

Miller, C. Reconstitution of a Human Signal Transduction Pathway for Dioxin and Other 
Aromatic Hydrocarbons in Saccharomyces cerevisiae was presented to the Department of 
Environmental Medicine at New York University, New York, New York on June 26, 
1996. 

Miller, C. Reconstitution of Human Aryl Hydrocarbon Receptor (AHR) Signaling 
Pathway in Yeast an abstract was presented at the American Society for Biochemistry and 
Molecular Biology meeting in June 1996. FASEB J.lO:A1515,1996 

Encapsulation and Degradation of Pollutants: 
Role of Zeolites and Light 

V. Ramamurthy 

Objectives and Goals: 

1) To establish that zeolite oxidation strategy is a viable alternative to conventional oxidation of 
molecules. 2) To show that singlet oxygen can be generated and that can be used to oxidize 
organic molecules included within zeolites. 3) To establish that oxidation within zeolite can be 
highly selective compared to that isotropic solution. 

Accomplishments This Quarter: 

Work on the oxidation of olefins within zeolites has begun. A supramolecular structure 
of an olefin, a thiazine dye and oxygen has been assembled within a zeolite supercage. 
Excitation of the dye in this assembly results in the oxidation of olefins leading in many 
cases to a single hydroperoxide. Zeolite interior serves as an active reaction cavity and 
controls the direction of attack by the singlet oxygen on the olefin. For example, 
excitation of thionin, methylene blue or methylene green exchanged Na X or Na Y gave 
fluorescence in the expected visible region. More importantly, an emission, the 
intensity of which dependent on the water content of the zeolite, due to singlet oxygen 
was also observed at 1268 nm. The observation of singlet oxygen emission prompted 
the investigate of the reactivity of singlet oxygen within a zeolite. The oxidation of 
several olefins was investigated and selectivity in the product formation has been 
established. 
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Publications and Presentations: 

Li, X. and Ramamurthy, V. Electron Transfer Reactions within Zeolites: Photooxidation 
of Stilbenes. Tetrahedron Letters. (in press) 

Ramamurthy, V. Photochemistry of Organic Molecules Included within Zeolites was 
presented at the 7th Annual Symposium of the NSF Center for Photoinduced Charge 
Transfer at the University of Rochester, Rochester, New York, on June 26-28, 1996. 

Ramamurthy, V. Photochemistry of Organic Molecules Included within Zeolites was 
presented at the Indian Institute of Science, Bangalore, India on June 17,1996. 

Ramamurthy, V. Photochemistry of Organic Molecules Included within Zeolites was 
presented at the Indian Institute of Technology, Madras, India on June 19,1996. 

Modeling and Assessment of Environmental Quality of 
Louisiana Bayous and Swamps 

L. Steinberg and R. Luna 

Objectives and Goals: 

The goals of this initiation grant are to use available spatial and temporal environmental data 
on Bayou Trepagnier and Devil‘s swamp to build a model describing the transport and 
chemicaVphysicaVbiological processes which affect contaminants in these water bodies. In 
the process of doing this, the most pressing environmental problems in these water bodies 
will be identified, and recommendations on additional sampling which would improve 
model predictions will be provided. 

Accomplishments this Quarter: 

A graduate student was recruited to Tulane to participate in this research and has begun 
work. 

The WASP5 model, an EPA water quality model, has been successfully run for a 
number of hypothetical rivers and ponds. 

Initial data sets for running WASP5 for Bayou Trepagnier are being assembled using 
electronic data supplied by the Data Management Core. 

“Missing” data required to run WASP5 is being identified. 

Hard-copy hydrologic and environmental data which are relevant to the modeling work 
are being transcribed into electronic form. 
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0 Splus, the software for creating empirical models of existing conditions, has been 
installed. 

Effects of Steroid Receptor Activation in Neuroendocrine Cells 
of the Mammalian Hypothalamus: Mechanisms of Action of 

Hormonally Active Xenobiotics 
J. Tasker 

Objectives and Goals: 

This study is designed to address the mechanisms of action of hormonally active chemicals 
in neuroendocrine cells of the mammalian brain. Some chemical contaminants exert their 
toxic effects on exposed organisms by binding with steroid receptors and activating steroid 
responsive elements within the exposed cells. Seyeral areas of the brain concentrate steroid 
receptors, and neurally active steroids have been found to alter the gating properties of 
neuronal ion channels, changing their responsiveness to neurotransmitters. The general 
objective of this proposal is to determine the effects and mechanisms of ovarian steroids 
and environmental toxins active at steroid receptors on the electrical properties of 
neuroendocrine cells in the hypothalamus. 

Accomplishments This Quarter: 

Preliminary experiments have been performed on oxytocin- and vasopressin-secreting 
cells of the supraoptic nucleus in the rat. It has been found that the progesterone 
metabollite, allopregnanolone, to have neuromodulatory effects on inhibitory 
postsynaptic currents mediated by the amino acid neurotransmitter y-arninobutyric acid 
(GABA). Allopregnanolone decreases the size and increases the time constant of these 
currents, suggesting a modification of the open probability and open time of GABA 
receptor channels. This effect occurs with a relatively short latency and is partially 
reversible, suggesting that it is not due to a genomic action of the steroid. Direct 
intracellular application of the steroid by including it in the patch pipette has no effect, 
suggesting that the observed effect is mediated by an extracellular membrane receptor. 
Interestingly, intracellular application of allopregnanolone, although without effects on 
GABA currents, occludes the modulatory effects of allopregnanolone at extracellular 
receptors. The mechanism underlying this effect is now being investigated by studying 
G protein-mediated regulatory processes in individual cells. 

Preliminary experiments are now being undertaken using the differential display RNA 
fingerprinting method to determine the transcriptional effects of ovarian steroids in the 
hypothalamus. These experiments are currently in the feasibility testing stage. 



Publications and Presentations: 

Fancsik, A. and Tasker, J. G. (1996) Modulation of GABA Currents in Hypothalamic 
Neurosecretory Neurons by the Neuroactive Steroid Allopregnanolone will be presented at 
the annual meeting of the Society for Neuroscience Abstracts in Washington, D.C., 
November 1996. 

Identification of Metal Accumulators Among the Flora of 
Contaminated Wetlands and Exploration of Their 

Uptake Mechanisms 
J. Whitbeck 

Objectives and Goals: 

The goals of this project are 1) survey and compare the structure of plant and mycorrhizal 
fungal communities in contaminated and relatively pristine swamp forest sites; 2) i d e n w  
plant species that accumulate heavy metals; and 3) explore the mechanisms employed by 
roots and their fungal symbionts in heavy metal uptake. 

Accomplishments this Quarter: 

Plant communities in Bayou Trepagnier, a known contaminated site, and Stinking 
Bayou, a relatively pristine site, have been surveyed and described. Community 
structure, in terms of species distribution, biomass, age and dominance, has been 
compared between the two sites. While plant diversity is only marginally greater in 
Stinking Bayou than in Bayou Trepagnier, production of aboveground herbaceous 
vegetation is ten times greater in Stinking Bayou. There is substantial overlap between 
the floras of the two sites, but dominance patterns are significantly different for both 
woody and herbaceous groups. Because the micro-environment of the Stinking Bayou 
site is significantly drier and lighter than that of the focal contaminated site, it is 
impossible to attribute differences in vegetation structure to contamination alone, thus I 
am seeking another relatively pristine swamp forest site for additional comparison. 

Representative samples of all plant species found in five 50 m2 plots at each site have 
been collected, separated by plant part and prepared for elemental analysis. The 
analytical methodology has been tested and analysis of approximately 600 samples is 
underway. 

The greenhouse, where studies of uptake mechanism will take place, has been cleaned 
and is being retrofitted with appropriate lighting and plumbing fstures. The 
investigator is in the process of isolating mycorrhizal fungal species native to Bayou 
Trepagnier and Stinking Bayou soils by growing sorghum and maple seedlings in 
dilutions of these soils. 
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TECHNICAL SUPPORT ACTIVITIES 

Analytical Core 

W. Alworth, H. Mielke, A. Abdelghani, CIF, B. Kamath, C.J. Li, Y. Pramar, G. Wang 

Objectives and Goals: 

1) To assure that standardized analytical procedures are utilized for chemical analysis of 
samples taken in the field. 2) To provide and maintain written analytical protocols for the 
project. 3) To conduct sample preparation (extraction, digestion, etc.) and chemical 
analysis for samples collected for the project. 4) To ensure that proper laboratory safety 
precautions are taken. 5) To conduct appropriate QMQC exercises to demonstrate data 
accuracy. 6) To coordinate with the Field Work core to ensure that samples are collected 
in such a manner as to meet standard holding times. 7) To coordinate with the Data 
Management core to ensure that analytical data is made available to the researchers on the 
project. 8) To provide a chemical analysis infrastructure which will be utilized to support 
the CBR's expanding environmental research efforts. 

Accomplishments This Quarter: 

Drs. William Alworth and Howard Mielke were appointed Core Directors of the 
Analytical Core. Other Analytical Core members are Assaf Abdelghani, C.J. Li, 
Yashoda Pramar, Burde Kamath, Guangdi Wang and the Coordinated Instrumentation 
Facility staff (see CIF report). 

Protocols have been developed and distributed for: 

Soxhlet extraction of fish tissues and analysis for semivolatile organics. 
Soxhlet extraction of soil or sediment samples and analysis for semivolatile 
organics. 
Analysis of plants material and analysis of animal tissues for metals. 
Analysis of water and soils for total metals and of soils for available metals. 

A list of 50 targeted semivolatile organic compounds to be identified by GC-MS 
analysis has been created. 

Nine metals have been targeted for the metal analysis. 

A meeting of the core analytical group was held on June 13,1996 at Xavier University 
to discuss these standard protocols and to review the proposed list of chemicals and 
metals selected for the analyses. (See Appendix B for the minutes of this meeting) 
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The core decided to develop samples of mixtures of representative metals in water and 
of semivolatile organic compounds in soil to be used to help validate the operating 
procedures and the analytical equipment in the participating laboratories. 

The standard analytical protocols agreed to and the lists of target compounds and metals 
developed this quarter are appended to this report. (See Appendix C) 

0 A GC-MS purchased for this project to do organic chemical analyses of samples at the 
Xavier campus. Through other funding sources, an Accelerated Solvent Extractor 
(ASE) was obtained to extract chemicals from soil and sediments samples. Drs. 
Kamath and Wang are developing the extraction procedure using the ASE and 
comparing it with the two other extraction methodologies: Soxhlet extraction and Super 
Critical Fluid extraction that have been used in the past. It is expected that the ASE 
method will be both faster and less expensive than the other two methods. 

Coordinated Instrumentation Facility 
T. Lyttle, P. Burnside, W. Douglas, D. Grimm, L. Smith 

Objectives and Goals: 

1) To provide high quality analytical services to DOE researchers (both Tulane and 
Xavier)--including trace metals analysis and volatile and semi-volatile organic analysis. 
2) To provide cost-effective equipment maintenance to DOE researchers (both Tulane and 

Xavier) on DOE equipment. 3) To provide applications support to DOE researchers (both 
Tulane and Xavier) for analytical projects. 4) To interface primarily with the Analytical 
core and to work closely with the Field Work and Data Management cores. 

Accomplishments This Quarter: 

Inorganic laboratory successfully completed APG PET for arsenic, cadmium, 
chromium, cobalt, copper, lead, nickel, and zinc. 

Inorganic laboratory provided access to XRF and ICP for Dr. Flowers survey samples. 
Rachel Baxter, instrument operator, was responsible for initial training of the students 
involved in that project and continues to provide technical support. Pierre Burnside, 
Inorganic laboratory manager, provided the technical support for the XRF analysis. 

Electronics Shop provided support to several DOE researchers for instrument repair at 
Xavier and Tulane Universities. Mike Badinger, instrumentation specialist, has been 
effecting repairs in Dr. Abdelghani's lab at the Tulane Medical Center. Leonard Smith, 
Electronics laboratory manager, has been working with Dr. Bang at Xavier on his 
Atomic Absorption Spectrometer to ensure proper ventilation is used. 
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Organic laboratory installed both GCMS systems. Dr. Willard Douglas, Organic 
laboratory manager, developed the instrumental method for semivolatile compounds. 
This method is currently being improved and will be changed to include the Target 
Compound List approved by the Analytical Core. 

Organic laboratory analyzed sediment samples form selected sites in Bayou Trepagnier 
for Dr. Ide. Sandra Braden, instrument operator, extracted the sediment samples using 
the Soxhlet technique. Dr. Douglas reviewed the analytical data 

Organic laboratory worked with Dr. Wang of Xavier comparing his new Accelerated 
Soxhlet Extractor technology to the traditional Soxhlet extraction for fish. Soxhlet 
extractions were made on the same samples by Sandra Braden and Dr. Douglas 
analyzed all the extracts. 

Organic laboratory provided CHNO/S analysis for Dr. Flowers on select samples from 
his survey project. Lan Nguyen, undergraduate student worker, analyzed these 
sediment samples. 

The CIF is a member with the Analytical core. Dr. Grimm, Assistant Director for 
Analysis, compiled the target compound list and collected the methods of analysis from 
the various laboratories. 

CIF staff participated in numerous project meetings. Those attending included Tom 
Lyttle, Director; Dr. Grimm, Dr. Douglas and Rachel Baxter. 

ACRONYM$ 

CIF - Coordinated Instrumentation Facility 
GCMS - Gas Chromatograph/Mass Spectrometer 
ICP-AES - Inductively Coupled Plasma - Atomic Emission Spectrometer 
GFAAS - Graphite Furnace Atomic Absorption Spectrometer 
AA - Atomic Absorption (Spectrometer) 
NMR - Nuclear Magnetic Resonance (Spectrometer) 
XRF - X-ray Fluorescence (Spectrometer) 
ED-XRF - Energy Dispersive X-ray Fluorescence (Spectrometer) 
XRD - X-ray Diffractometer 
CHNO/S - Carbon, Hydrogen, Nitrogen, Oxygen and Sulfur Analyzer 
ACS - American Chemical Society 
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Data Management Core 

C.F. Ide, S. O’Connor, S. Smith, K. Watanabe 

Objectives and Goals: 

The overall goal of this core group is to improve the data dissemination and data transfer 
among this grant’s researchers. This entails the following objectives: 1) to provide a 
system to track samples collected in the field through analytical testing; 2) to design, 
develop and maintain a centralized database accessible to all of this grant’s investigators; 3) 
to design, develop and maintain a user-friendly, efficient system for data communication 
and dissemination amongst the participating investigators; 4) to integrate information from 
external sources (state and federal agencies, industry and academia) into the database that 
can be useful in understanding the data currently being collected; 5 )  to interface the 
analytical core, field core into a seamless transmission of information and to interface this 
with the Geographic Information System (GIs) lab to provide spatial analysis of the data 
capabilities and mapping support to the project’s researchers. 6)  To provide a data 
management infrastructure which will be utilized,to support the CBR’s expanding 
environmental research efforts. 

Accomplishments This Quarter: 

The project’s co-directors, Drs. O’Connor and Ide, agreed to serve as the Core 
Directors of the Data Management Core (DMC). Stephanie Smith was appointed the 
Core Leader to handle the day-to-day operations of the DMC. Dr. Karen Watanabe, 
Rong Fan and Stan Dixon were appointed to the core as well. Dr. Howard Mieke, 
Analytical Core Director, and Dr. Laura Steinberg, an Initiation Project PI, will be 
working closely with the core. 

The scientific computing division of the EPA provided a copy of the Relational 
Laboratory Information Management System (RLIMS) software which it uses for 
planning, tracking, and reporting on laboratory samples. The RLMS system is it 
widely used by the DOE. The DMC completed the initial system configuration of the 
software for use on this project. 

The DMC obtained a commitment from Tulane University’s Computing Services (TCS) 
department to store the daw managed by the RLIMS system on its central (Oracle) 
database. Four (4) gigabytes of external SCSI-based hard drive space was purchased 
and placed in the TCS facilities for exclusive use by this project. The TCS computer 
system will allow any user with a university account access to the data 

The DMC staff has been working closely with Monica Pilman, TCS Data 
Administrator, to develop the integration of the RLIMS and Oracle database. The 
design will include security for levels of access to assure that data can not be altered by 
unauthorized personnel and will include regular backup routines to further secure data 
and data mining capabilities. 
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The initial configuration of the data transfer protocol between the RLIMS, Laboratory 
Instruments, GIS and the Oracle central database is established. 

DMC held and attended numerous meetings with project management, the field work 
and analytical cores personnel and individual researchers to ascertain the specific needs 
of the project in order to address them in the design of the centralized database. Much 
effort has been directed to the design of the database to insure full functionality and 
flexibility. 

It was determined that the database design will link sample tracking, test results, field data, 
personnel data, spatial data, analytical procedure data, and QNQC data from both Tulane and 
Xavier Universities researchers. It was decided that the following analytical equipment will 
be interfaced directly to the central database: two GC/MS’s - (1 for volatiles and 1 for semi- 
volatiles analysis) and a CHNS/O analyzer located in the CIF organics lab, an ICP-AES and 
GFAAS, Hg analyzer and XRF instrument located in the CIF inorganic lab, and an ICP and 
AA located Dr. Mielke’s Lab (Xavier University). 

Identification of the metadata needs of the project and the format in which they will be 
integrated into the data management system continued to insure that the data maintained will 
have historical value. 

A differentially corrckted sub-meter accuracy global position systedgeographical 
information system (GPS/GIS) unit was purchased. High accuracy surveying of the 
study areas has been completed. This was done to standardize the locational 
identification of collection points. This step is essential for data comparisons and for 
spatial analyses. Data generated from this unit can be directly imported into various 
GIs platforms for improved mapping of the area. 

Field Work Core 
G. Flowers, H. Bart, S .  Kale, P. Martinat 

Objectives and Goals: 

1) To assure that standardized collection protocols are utilized for the project’s field 
sampling. 2) To provide and maintain written sampling protocols for all projects involving 
field sampling. 3) To assure that all proper permits, right-of-ways, etc. are obtained prior 
to field sampling and that personnel involved in sampling follow health and safety 
guidelines. 4) To conduct or assist in sample collection of specimens from the field sites 
under study. 5) To interface with the Analytical and Data Management Cores to expedite 
processing of samples for analysis and to insure that all field data is entered into the data 
management system. 6) To provide a field work infrastructure which will be utilized to 
support the CBR’s expanding environmental research efforts. 
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Accomplishments this Quarter: 

Drs. George Flowers, Henry Bart and Peter Martinat were appointed Core Directors. 
Dr. Flowers will oversee monitoring and characterization work in Bayou Trepagnier; 
Drs. Bart and Martinat will plan and execute biotic sampling in Bayou Trepagnier, as 
well as finishing up similar sampling in Devil's swamp. Other Field Work Core 
members are Steve Adams .and Lavern Taylor. 

Steve Adams assisted Stephanie Smith of the Data Management Core in mapping 
Bayou Trepagnier and determining UTM coordinates for the 160 location markers 
placed in the bayou by Shell Oil Company. In addition, they delineated Engineers 
Canal and the Crosscut Canal the connects Engineers Canal to Bayou LaBranche. They 
plan to enhance the current base map by collecting UTM coordinates for other features 
in the area, such as the Good Hope Oil Field. 

Lavern Taylor and Steve Adams escorted Dr. Julie Whitbeck to Stinking Bayou on 
four occasions during the quarter for the purpose of sampling plants and taking soil 
cores. Stinking Bayou is being used as a reference site for Bayou Trepagnier in Dr. 
Whitbeck's initiation project. 

In excess of 30 sampling trips were conducted in Bayou Trepagnier during the quarter, 
including a major biotic sampling trip which produced samples of fish, crabs, sediment 
and water from four permanent sampling stations in Bayou Trepagnier, and two sites in 
the reference stream, Bayou Traverse. 

Dr. Shuba Kale is heading up a group of Xavier investigators who are sampling 
microbiota in Bayou Trepagnier. The other investigators involved in this work are 
Michelle Bell, David Buckalew, John Ekert. The group will collect sediments and soils 
of unpolluted and polluted segments of Bayou Trepagnier and Traverse, respectively, 
and describe the microbiota associated with each environment. 
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Education Core 

Enhancement of Environmental Education at Xavier University 
‘S. O’Connor 

Objectives and Goals: 

The goal of the environmental education initiative at Xavier University is to develop a 
comprehensive environmental education program to produce graduates who can 
successfully carry out the Department of Energy‘s mission of environmental restoration and 
waste management. A major objective of the initiative is to attract minority students into 
environmental careers. The education project supplements research cluster projects by 1) 
attracting students into the environmental studiedsciences; and 2) providing academic 
programs relevant to the Department of Energy. The infrastructure for facilitation and 
coordination of programs is in place, with representatives from each school working 
together to build on existing strengths and resources within the four schools at the two 
universities. 

Accomplishments This Quarter: 

Student Development 

e 

At the May 1996 Xavier University Graduation Ceremony, Two of the 1995-96 LIFE 
Scholars were awarded baccalaureate degrees: LiMoyne Williams (Biology) Tiffany 
Zen0 (Communication), Cum Laude. Ms. Zen0 has entered the Master’s Degree 
Program in Broadcast Journalism at the University of Nevada at Reno. Mr. Williams 
accepted a position, coordinating student development activities at Xavier’s Center for 
Environmental Programs (CEP). 

The remaining LIFE Scholars/Inters have been placed in summer research projects as 
indicated: 

Sherrika Daniel (Chemistry, ‘98) 
Kefla George (Biology, ‘97) 
Clanford Johnson (Chemistry, ‘97) 
Kimberly Houston (Pharmacy, ‘97) 
Christopher Watts (Chemistry, ‘97) 

Louisiana State University at Baton Rouge 
New York University in New York City 
University of Southern Alabama in Mobile 
Xavier University, College of Pharmacy 
Xavier University, Chemistry Department 

A CEP scholars meeting was held on April 9,1996. The end-of-the-year research 
progress report requirement was explained and discussed. Students and mentors were 
asked to complete an assessment/evaluation questionnaire on their experiences with the 
CEP scholars program. 

Xavier scholars and interns submitted 9 abstracts for the Undergraduate Student 
Science Competition of the Fourth Annual HBCU/Private SectorDOE Research and 
Development Technology Transfer Symposium held April 2-4,1996, in Greensboro, 
North Carolina. Abstracts accepted for the competition were: 
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The Effect of Ligand Concentration on the Oxidation of Nickel and Copper, Jeandele Frank 

Cryogenic Thermometry for the Hall C Target, Joseph Grier (Physics/ Engineering, ‘97) 
Comparison of Lead, Zinc, and Cadmium in Sediments of Rural and Urban Bayou 

(Biochemistry, ‘97) 

Environments, Lmoyne Williams (Biology, ‘96) 

Chiron Graves (Biochemistry, ‘97) was presented an award from DOE for his summer 
internship work at the Idaho National Engineering Laboratory (INEL). 

Dr. Madalin Price, Program Manager for the Consortium for Environmental Risk 
Evaluation (CERE), conducted a presentation on the CERE Project as part of the 1995- 
96 Environmental Seminar presentation series. 

Forty-two applications for environmental scholarships for ‘96-’97 were received by 
CEP. The applicants included fifteen biology majors, eight chemistry majors, seven 
pharmacy majors, four psychology majors and three biochemistry majors, and five 
from other disciplines. 

Curriculum Development 

The first workshop of the Education for Sustainability project was held on April 27, 
1996. Forty five faculty participants from fifteen different university departments 
attended. The Director of the CEP, Dr. Sally O’Connor, opened the workshop with a 
presentation of the environmental movement in the university, including the creation of 
the CEP, the establishment of faculty mini-grants as a mechanism to infuse 
environmental topics into the curricula, and the establishment of scholarship and 
internships to attract qualified students into environmental careers. She also discussed 
the objectives of the project in general and the workshop in particular. (See Appendix 
D for the agenda of the meeting) 

The Internal Grants Committee approved two faculty mini-grants submitted to the CEP 

1) “Environmental Issues in Christian Perspective,” submitted by Dr. Gordon A. 
Wilson, Professor of Theology. The course to be developed is a revision of a 
previously existing course, entitled “Environmental and Social Issues in Christian 
Perspective.” 

Gougis, Associate Professor of Psychology. 
2) “Developing a Course in Environmental Psychology,’” submitted by Dr. Reginald 

Other 

Dr. O’Connor served as judge in the category of Environmental Sciences at the 
Louisiana State Science and Engineering Fair held April 11-13,1996 in Baton Rouge, 
Louisiana. Dr. O’Connor presented one award in the junior high school division and 
three awards in the senior high school division. Awards consisted of a Xavier 
University T-shirt, a certificate, and a cash prize: $50 for junior division, $100 for 1st 
place, $50 for 2nd place and $25 for 3rd place in the senior division. Dr. Bernadette 
Chachere, Associate Director of the CEP, and Richard Middleton, a student 
environmental intern, assisted in the selection of the winners. 
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4 Dr. Chachere attended the Mayor’s Environmental Breakfast held at the University of 
New Orleans, April 19,1996. 

Bernadette Chachere, L6Moyne Williams, Tiffany &no, and Chad represented the CEP 
at the City of New Orleans’ Earth Day, sponsored by the Mayor’s Office for 
Environmental Affairs. 

Ms. Tiffany Zeno’s 8-minute video, entitled “Go Away with Your Toxins,” was 
shown as part of the CEP’s exhibit at the event. The video is about the controversial 
Agricultural Street landfill in the New Orleans area. 

Enhancement of Environmental Education at Tulane University 
J. W. Bennett, M. Zimmerman 

Objectives and Goals: 

The goal of the environmental education initiative is to develop a national center of 
excellence in Environmental Studies at Tulane University. Major objectives of the initiative 
include establishment of a Center for Bioenvironmental Research Office of Education, 
creation of a core environmental studies faculty, creation of a Pilot Project for Enhancing 
the Freshman Year, and linkage to CBR Research. 

Accomplishments This Quarter: 

A home page was developed for the undergraduate Environmental Studies Program and 
is accessible through the Tulane web. 

4 A home page was developed for the Environmental Faculty Enrichment Seminar 
(EFES) and is accessible through the Tulane web. A listserve was instituted as a 
communication tool for participants before and after the seminar. 

4 The Environmental Faculty Enrichment Seminar was held May 13-24. Sixteen faculty, 
one staff and four students were full time participants. There were approximately forty 
presenters (from both within and outside Tulane University) who attended various 
seminar sessions, including opening remarks by Eamon Kelly. Two days were 
devoted to field trips; one to environmentally-stressed rural sites and another to several 
sites within city limits. (See Appendix E for the agenda of this seminar) 

An article reporting on the EFES written by Program Coordinator, Christine Murphey, 
was accepted for publication by Inside Tulane. 

An EFES follow-up report to President Kelly was written by Charles Reith (Seminar 
Coordinator) and Aaron Allen (student worker and Green Club President) which lists 
faculty and student recommendations that grew out of the EFES. The report is 

2nd Qtr Rpt 1996 40 81296 



currently available on the home page and will be sent to President Kelly when all the 
participants have had time to comment on the draft. 

Representatives from the environmental faculty selected sixty incoming fust-year 
students as potential participants in this fall's pilot English 101h3iology 104 integrated 
approach program. Letters went out and calls were made by faculty and staff to 
ascertain the individual students level of interest in registering for the combination 
course. 

Fontainebleau State Park has been chosen and a deposit has been made to secure the 
site for the Leadership Seminar to take place in September to start off the first-year 
student pilot program. 

Christine Murphey attended the Environmental Justice Workshop on June 4,1996 at 
the Center for Bioenvironmental Research. 

0 Three students have been hired to work with the program over the summer. 

Environmental Studies 1996 Summer Courses include: General Biology, General 
Biology Laboratory and Microbiology (Cell and Molecular Biology); Diversity of Life 
and Diversity of Life Lab (Evolution, Ecology and Organismal Biology); General 
Chemistry I, General Chemistry Lab I, General Chemistry 11 and General Chemistry 
Lab II (Chemistry); Microeconomics (Economics); Physical Geology (Geology); 
Introductory Physics I, Introductory Physics II, General Physics I and General Physics 
II (Physics). 

Two Environmental Studies Internships available this summer are: 

1) An on-site internship at Turtle Cove Environmental Research Station in Pass - 
Manchac, Louisiana, through Southern Louisiana University, that will involve 
work on such projects as wetland research and oil spill clean ups. 

2) An on-site internship at Louisiana State University Coastal Ecological Institute in 
Baton Rouge, Louisiana. Research in the Institute includes: wetland loss and 
managing coastal ecosystems. 

CBR Research Training and Educational Activities 
J. McLachlan, K. Davey 

Objectives and Goals: 

One of the goals of the CBR is to foster extensive collaborative research with such diverse 
disciplines as toxicology, medicine, epidemiology, cell and molecular biology, chemistry, 
ecology, engineering, and information sciences. Hence, the CBR sponsors activities to 
support research training of students and faculty and promotes education activities such as 
seminars and environmental courses. 
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Accomplishments This Quarter: 

a 

a 

a 

The CBR has established a central Research and Teaching Laboratory for Environmental 
Biotechnology to enhance research capabilities for clinical, basic science, and Xavier faculty 
members. A $1 million pledge from Shell Oil Co. Foundation will develop and maintain the 
laboratory for four years with a design to strengthen the collaborative research activities at 
Tulane and Xavier. The Research and Teaching Laboratory will draw one Xavier faculty 
member and student to the Tulane-based lab each year to refme their research skills and 
facilitate interactions, using state-of-the-art biotechnology. 

Under the CBR Scholars program, the Center supports students of outstanding academic 
achievement and scholarly promise who are pursuing a Ph.D. or who have been formally 
admitted to a Ph.D. program, and whose research topic is centered upon environmentally- 
related research. This year, the CBR awarded stipends to 5 graduates, 2 of which will be 
supported from funding through this grant. Tulane University provides an in-kind match in the 
form of a one-year tuition waiver. 

With a $5,000 gift from Uniroyal Chemical Company, the CBR initiated the CBR Student 
Exchange, designed to allow Tulane and Xavier students to work in the research labs of the 
alternate institution. 
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List of Publications in Peer Reviewed Journals Resulting from 
Hazardous Materials in Aquatic Environments of the Mississippi 

River Basin Grant Funded Work 

Abdelghani, A. A., Pramar, Y. V., Mandal, T. K., Tchounwou, P. B., and Heyer, L. 
Levels and Toxicities of Selected Inorganic and Organic Contaminants in a Swamp 
Environment. Journal of Environmental Science and Health. 1995, B30(5): 717-731. 

Apblett, A. W., Ahmadi, A. and Walker, E. H.,. Jr. Incorporation of Actinides into 
Leach-Resistant Phases via Ion-Exchange Matenals. Ceramic Transactions. (Accepted) 

Barber, J. T., Sharma, H. A., Ensley, H. E., Polito, M. A. and Thomas, D. A. 
Detoxification of phenol by the aquatic angiosperm, Lema gibba. Chemosphere. 1995, 
31 (6): 3567 - 3574. 

Bennett, J. W. and Faison, B. D. Use of Fungi in Biodegradation. Manual of 
Environmental Microbiology: Biotransformation and Biodegradation. (eds. L. Young, R. 
Crawford, M. Walter.) ASM Press: Washington, D.C. (Accepted) 

Bennett, J. W., Turner, A. J., Loomis, A. K. and Connick, W. J., Jr. Comparison of 
Alginate and “Pesta” for Formulation of Phanerochaete Chrysosporium. Biotechnology 
Techniques. (Accepted) 

Berzins, D., Bundy, K.J., Chan, P. Polarographic Trace Level Analysis Can Be Applied 
to the Detection of Environmental Contaminants, Trace Substances, Environment, and 
Health, 63, Science Reviews, Northwood, 1994. 

Bhattacharya, S, K., Sluder, J. L., Jr., and Uberoi, V. Effects of 4-Nitrophenol on H, 
and CO Levels in Anaerobic Propionate Systems. Water Research. 1995,295, 1249- 
1258. 

Bhattacharya, S. K., Leslie, R, E. and Madura, R, L. Effects of Bioavailable Cadmium 
on Anaerobic Systems. Water Environment Research. 1995,67:7,1092-1094. 

Bhattacharya, S. K., Todd, J. C., Law, V. J. and Uberoi, V. An Integrated Modeling of 
Stoichiometry and Biokinetics of Anaerobic Processes. Environmental Software, 9: 33-45. 

Blake, D.A., Chakrabarti, P., Khosraviani, M., Hatcher, F.M., Westhoff, 
C.M., Goebel, P., Wylie, D.E., and Blake, R.C. II. Metal Binding Properties of a 
Monoclonal Antibody Directed Towards Metal Chelate Complexes. Journal of Biological 
Chemistry. (in press) 

Blake, D. A., Dawson, G. N., Chakrabarti, P. and Hatcher, F. M. Assay of Heavy 
Metals Using Antibodies to Metal Chelate Complexes. Immunochemistry Summit V (eds. 
Van Emon, J. M. and Gerlech, C.) American Chemical Society Symposium Series, 
Washington, D. C. (in press) 

Bundy, K. J. Safe Drinking Water Act Mandates Chemical Contaminant Safety Standards. 
Great Events from History: Ecology and the Environment, 2,1339, Salem Press, 
California, 1995. 



Hartley, W. R., Thiyagarajah, A., and Treinies, A. Liver Lesions in the Gar Fish, 
Lepisosteidae, as Biomarkers of Exposure. Marine Environmental Research. 1996. (in - 
press) 

Jaiswal, R. G., Huang, T. L. and Obih, P. 0. Effect of Environmental Pollution on 
Carboxylesterases in Fishes and Frogs from the Mississippi River Basin. The International 
Toxicologist. 1995,7:21. 

Jin, G. and Englande, A.J., Jr. Redox Potential as a Controlling Factor to Enhance 
Carbon Tetrachloride Biodegradation. Water Science and Technology, Pergaman Press, 
London. 1995 

Jin, P. and Bhattacharya, S .  K. Anaerobic Removal of Pentachlorophenol in the Presence 
of Zinc. ASCE Journal of Environmental Engineering. (Accepted) 

Jobes, D. V., Hurley, D. L. and Thien, L. B. Plant DNA Isolation: A Method To 
Efficiently Remove Polyphenolics, Polysaccharides, And RNA. Taxon. 1995,M. 379- 
386. 

Li, C. J. and Lu, Y. 0. Highly Efficient Carbonyl Alkylation of 1,3-Dicarbonyl 
Compounds in Aqueous Medium. Tetrahedron Lett. 1995,36,2721. 

Li, C. J., Chen, D. L., Lu, Y. Q., Haberman, J. X. and Mague, J. T. Novel Carbocyle 
Enlargement in Aqueous Medium. Journal American Chemical Society. 1996,118,4216- 
4217, 

Li, X. and Ramamurthy, V. Electron Transfer Reactions within Zeolites: Photooxidation 
of Stilbenes. Tetrahedron Letters. (in press) 

Li; C. J. and Wang, D. Reshufling of Functional Groups in Homoallylic Alcohols 
Catalyzed by a Ruthenium Complex under a Natural Environment. J. Am. Chem. SOC. 
1995, 117, 12867 

Li; C. J. Barbier-Grignard Type of Reactions in Aqueous Media: Scope, Mechanism and 
Synthetic Applications, [Invited Review]. Tetrahedron Report. 1995 (in press) 

Liu, Z. and Papadopoulos, K. A Method for Measuring Bacterial Chemotaxi Parameters 
in a Microcapillary. Biotechnology and Bioengineering. 1996,51:120-125. 

Liu, Z. and Papadopoulos, K. Unidirectional Motility of Escherichia coli in Restrictive 
Capillaries. Appl. Environ. Microbiol. 61: 3567,1995. 

Liu, Z., Chen, W. and Papadopoulos, K. Bacterial Motility, Collisions and Aggregation 
in 3mm-diameter Capillary. Biotechnology and Bioengineering. (Accepted) 

Lu, Y. Q. and Li, C.J. Novel [3+2] Annulation via a Trimethylenemethane Zwitterion 
Equivalent in Water, Tetrahedron Lett. 1995,37:471 

Michaelides, E. E. Analogies between the Transient Momentum and Energy Equations of 
Particles. Solicited by Dr. Norman Chigier, editor of Progress in Energy and Combustion 
Science, and is ready to appear in the 20th year commemorative issue of the Journal. 



Mizell, M., Hartley, W. R., Thiyagarajah, A., Romig, E., Muller, T., Major, S. and 
Treinies, A. Fish as Indicators of the Carcinogenic Potential of Chemical Contaminants in 
a Mississippi River Basin Swamp Utilizing Medaka and Zebra Fish Embryo 
Microinjection. Proceedings of the American Association for Cancer Research. 1995, 
36:118. 

Mizell, M., Romig, E., Hartley, W. R., and Thiyagarajah, A. Sex on the Brain but the 
Heart is not Really in it: Developmental Heart Defects Associated with Aquatic Pollution 
and Microinjection of Hexachlorobenzene into the Japanese Medaka. Biological Bulletin. 
189: 196-197. 

Moore, P. and Dillon, R. A Comparison Of Several Preconditioners In The Solution Of 
Parabolic Systems In Three Space Dimensions Using DASPK And A High-Order Finite 
Element Method. Applied Numerical Mathematics. (Accepted) 

Moore, P. Comparison of Adaptive Methods for One-Dimensional Parabolic Systems. 
Applied Numerical Mathematics. 1995,16:471-488. 

Mullin, A. H., Rando, R., Esmundo, F. and Mullin, D. A. Inhalation of Benzene Leads 
to an Increased Frequency of Mutations in the Tissues of Mice. Mutation. Res. 327:121- 
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CHEMICAL ANALYSIS MEETING 
June 13,1996 

Moderated by William Alworth- Core director 

Attendance: W. Alworth 
R. Blake 
IT. Clymir'e 
G. Flowers 
C. Gonzales 
D. Grimm 
T. Lyttle 
B. Kamath 
H. Mielke 
P. Tchounwou 
G. Wang 

Changes in Standard Protocols as the Result of the Chemical Analysis Meeting 

1. For all analyses- when appropriate (soils, sediments, plant materials) results should 
be reported on a "dried" sample basis. The sample should also be weighed before and after 
the drying procedure used, and a percent water value also reported. 

2. We will list two different standard drying and sample preparation protocols for soils 
and sediments. One from George Flowers to be reported as metals present, and the second 
from ChaneyMelke to be reported as metal available. Note that clear standard protocols 
are necessary so that reported values are clearly defmed. 

3. A third standard protocol will be listed for plant materials- as requested by Julie 
Whitbeck Plant materials will be dried at 60 degrees Celsius for an uncertain time prior to 
digestion with an uncertain material. 

4. We have eliminated 2-isopropylnapthalene and added atrazine to the list for 
semivolitile analysis. 1,l-dicholoethane, 2-butanone, 172-dichloroethane, chlorobenzene, 
and xylene were also added to the list of target compounds required for volatile analysis. 
(These were'detected by Mike Maskarinec in his screening for volatiles in Bayou 
Tre pag nier. 

5. It was decided not to routinely analyze for mercury as part of the standard list of 
metals due to the difficulty in producing meaningful analyses of this omnipresent 
contaminant. 

6. It was also agreed to have each analytical laboratory that participates in the core 
DOEJM project run one aqueous and one sediment sample containing known 
concentration of a mixture of metals each month for purposes of internal standardization 
and quality control. These tests will supplement the standard quarterly quality assurance 
standards from APG Incorporated that will be continued. 
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ANALYTICAL CORE 
TARGET COMPOUND LIST FOR SEMIVOLATILE ANALYSIS 
last update 7124M 
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Target 

1 Benzene 
2 2-Butanone 
3 1 .l-Dichloroethene 

ANALYTICAL CORE 
TARGET COMPOUND LIST FOR VOLATILE ANALYlS 
last update 6/22/06 

CAS No. 
71-43-2 
78-93-3 
75-35-4 

4 1,2-Dichloropropane I 78-87-5 
5 Hexachlorobutadiene I 87-68-3 . 
6 
7 
8 

Naphthalene 1 91-20-3 
1 ,1,1,2-TetrachIoroethane I 630-20-6 
1 .1.2.2-TetrachIoroethane I 79-34-5 

9 
10 
11 
12 

113 IpXylene I 106-42-31 

Tetrachloroethene 127-1 8-4 
1 ,1,2-Tn'chloroethane 79-00-5 
m-Xylene 108-3&3 
o-Xvlene 95-47-6 
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Target 

ANALYTICAL CORE 
ELEMENTS FOR METALS ANALYSIS 
last update 6/22/96 

F z ; ; e n t T A t o r n i ; \  

2 Cadmium 
3 Chromium 
4 Cobalt 27 

ANALYTICAL CORE 
ELEMENTS FOR CHNOlS ANALYSIS 
last update 6/22/96 

3 7/24/96 



ANALYSIS OF WATER, SOILS AND TISSUE FOR TOTAL METALS 
REFERENCE Test Methods for Evaluating Solid Waste (USEPA-SW8.16) Methods 3005A and 3051. 

PURPOSE These procedures ire intended for the extraction and analysis of samples for trace metals. For Raters 
total dissolved metals are reported. For solid samples total recoverable metals are reported. FinaI analysis is 
performed on either a Graphite Furnace Atomic Absorption Spectrometer or Inductively Coupled Plasma Atomic 
Emission Spcctrometer depending on concentration. 

ANALYTICAL METHOD 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Water, sediment and soil samples are kept refrigerated in glass containers unril they are prepped. Tissues are 
stored in sterile centrifUge tubes at -54F until prepped. 
Reagents - deionized water, trace-metal pure Nitric Acid (Fisher), trace metal pure Hydrwhtoric Acid 
(Fisher), trace metal Hydrofluoric Acid (Fisher), Boric Acid (Chempure), high purity Argon and Nitrogen (Air 
Products). 
Instnunents - Graphite Furnace AA (Perkin Elmer 4100ZL), ICP-AES (Perkin Elmer Optima 3000), 
Ultrasonic Nebulizer (Spectro Analytical Instruments), Micronave Digester (CEM MDS-2OOO and -2100). 
For water and tissue analysis, prepare a 1000 ugL stock solution in 2.5% ma. Add 95 ml of €IN& to 3L of 
deionized water to make 2.5% HNO3. Add 1 ml of multielement standard (100 m a )  to a 100 ml volumetric 
flask. Fill flask to volume with 2.5% HNa. 
For soil analysis, prepare a 10 mglL stock solution in 2.5% HN03. Add 95 ml of HN03 to 3L of deionized 
water to make 2.5% HNa. Add 10 ml of multielement standard (100mgL) to a 100 ml volumetric flask Fill 
flask to volume with 2.5% HN03. 
Prepare a blank solution (17.5% HNO3). Add 250 ml HN03 to 750 ml deionized water. Store in 1L 
polypropylene bottle. 
For water and tissue analysis, prepare Calibration Standards per the table below: 

- Std Conc. (udL.1 Stock Soh. (ul) Total Vol. (ml) 
1 2.5 625 250 
2 5.0 1250 250 
3 10.0 2500 250 
4 25.0 6250 250 
5 50.0 12500 250 
6 100.0 25000 250 

For soil analysis, prepare Calibration Standards per the table below: 

- Std Conc. Cufi) Stock Soh. (ml) Total Vol. (ml) 
1 50 0.5 100 
2 100 1 .o 100 
3 250 2.5 100 
4 500 5.0 100 
5 loo0 10.0 100 

For water analysis, the 25 uglL calibration standard uas used for the spike solution. 
10. For soil analysis, the 1000 ugL calibration standard \vas used for the spike sample. 
11. For tissue analysis, the 100 u& calibration standard w s  used for the spike sample. 

PREPARATION OF WATER SUIPLES 

1. All water samples are gravity-filtered with Whatman #.13 filter paper into sterile cups. 
2. For spiked samples, 7.5 ml of Std. #4 is added to 7.5 ml of sample for a final conc. of 12.5 u&. 
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PERCENT MOISTURE OF SOIL AND SEDIMENT SAMPLES 

1. Weigh out a sample of soil into a large weigh boat. Record weight of the boat and of the boat and wet soil. 
2. Allow the soil and boat to air dry for at least 24 hours, until dry. 
3. Grind. 
4. Dry in dessicator overnight prior to re-weighing. 
5. Rccord the weight of the soil and boat. 
6. Calculate the weight percent of moisture. (wet soil - dry soil)/wet soil * 100%. 

PERCENT M O I S m  OF PLANT SAMPLES 

1. Weigh out a sample of soil into a large weigh boat. Record weight of the boat and of the boat and plant 
sample, 

2. Dry the sample at 8OC until constant weight. 
3. Record the weight of the soil and boat. 
4. Calculate the weight percent of moisture. (wet soil - dry soi1)fwet soil * 100%. 

MICROWAVE DIGESTION OF SOILS AND SEDIMENTS FOR ALL METALS EXCEPT As and Cd 

1. Place approximately 1 g of dried sample in a grinding vessel and grind for 15 minutes. 
2. Weigh out 0.5000 g of dry sample into CEM low pressure digestion vessels; and 6 ml of €IN@ and seal bomb. 
3. Run "oxidize" program. (See table below) Cool down to 5 psig. 
4. Add 7mL of HF and ImL of HCI - seaI bomb. 
5. Run "slule" program. Cool. 
6. Add 30 ml of saturated boric acid solution - seal bomb. (Boric solution = 80 g of boric acid in 1 L of DI water) 
7. Run "boric" program. Cool. 
8. Dilute to 50 ml with deionized water, transfer to plastic bottle. Gravity filter the sample as needed 

Program 
OXidiZe 
shale 
boric 

Power 
100 
100 
100 

_. PSI 
50 
80 
50 

Time 
1900 
15:00 
5:00 

- TAP 
3:oo 
10:00 
3:oo 

Fan 
100 
100 
100 

These are the conditions for 12 samples. Decrease power by 5% per each sample decrease. If using the MDS-2100, 
decrease the power by 30% of what would be used for. the MDS-2000. 

MICROWAVE DIGESTION OF SOILS FOR As and Cd 

1. Place approsimately 1 g of dried sampIe in a grinding vessel and grind for 15 minutes. 
2. Weigh out 0.5000 g of dry sample into PFA vessels. 

4. Let the vessel sit at mom temperature for 15 minutes with the lid off. 
5. Seal the bomb and run the "shale" program. (See table above.) 
6. Allow the vessel to cool. 
7. Gravity filter the samples and transfer to plastic bottle. 

3. Add 10 ml of Hh'O3. 

hlICROWAVE DIGESTION OF TISSUES 

1. Weigh out 0.5000 g or less of wet or dry tissue into lined vessel and add 10 ml of HNq. 17.5% Nitric acid 
will usually work 

2. Run the program below: 
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Stage # Power Ti73 - TAP 
1 60 12:M 500 
2 60 12:oo 5:oo 
3 60 12:oo 5:oo 
4 60 12:oo 5:oo 
5 60 12:oo 5:oo 

These recoinmendations are for 12 vessels. For six vessels, change power to 40%. 

INSTRUMENTAL ANALYSIS AND CALCULATIONS 

1. 

2. 

3. 

4. 
5. 
6. 
7. 

20 
40 
85 
135 
175 

Prepare a spiked water sample by taking 7.5 ml of 25 uglL standard and adding 7.5 ml of sample. Final 
concentration will be 12.5 ugL. 
Prepare a spiked soil sample by adding 5 ml of the lo00 ugL standard to the 0.5 g of dry soil before beginning 
digestion. 
Prepare a spiked tissue sample by adding 9 ml of 17.5% HNa and 1mL of 100 u& standard to make a 10 
u g L  spike. 
Computer-generated results are correct except for dilution factors. 
For water samples the reported result is correct 
For soil samples multiply the reported result by 50 (dilution factor) and divide by the dry weight of the sample. 
For tissue samples multiply the reported result by 15 (dilution factor) and divide by the weight of the sample. 



' SAMPLE PREPARATION FOR AVAILABLE METALS 
PURPOSE: This procedure is intended to for the extraction of samples for metals analysis. Available metals arc 
e.\?racted using acid digestion Final analysis is performed on an Inductively-Coupled Plasma Atomic Emission 
Spectrometer. 

SOIL AKD SEDIMENT LEACHATE PREPARATION FOR TRACE METAL ANALYSIS 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Soil samples placed on paper towels and allowed to air dry for 24 hrs. 
Sediment samples placed in polypropylene specimen containers and oven dried @ 6OC for 72 hrs. 
Soil samples sieved through USGS Stainless-Steel Testing Sieve No. 10 (2 mm mesh). 
Sediment samples ground with porcelain pestle and mortar. 
4.0 g of soil or sediment weighed into 50 ml polypropylene tissue culture centrifuge tubes. 
Add 20 ml of 1 m o k  Trace Metal Grade Nitric Acid. 
Samples placed I reciprocating shaker for 2 Ius. 
Samples centrifuged @ 1600 X g for 15 minutes. 
Supernatant filtered through Fisher filter paper P4 into 20 ml polyethylene scintillationvials. 

IO. Dilute supernatant 1:lO with 1 m o a  trace metal grade IINO3. 
11. A ~ J Z  diluted supernatant by ICP-AES. 

DV-50 SOIL LEACHING PROCEDURE, USEPA METHOD 3050 APPROXIMATION 

I. 
2. 
3. 
4. 
5. 
6. 

7. 
8. 
9. 

Weigh 0.10 g of soil into 50 ml polypropylene tissue culture centrifuge tubes. 
Add 5 ml of trace metal grade nitric acid. 
Cap each tube. Shake each tube to mix soil and acid. 
Place thermowell in one tube through access hole (previously perforated cap) to act as control vessel. 
Place vessel(s) into DV-50 turntable. Load turntable into MDS-2OOO. 
Run the following program: 
Power = 100%, Pressure = 20 PSI, Time = 60 min., TAP = 30 min., Temperature = 115 degrees Celsius 
If using MDS-2 100, Power = 75% 
After samples cool down, dilute with deionized water to the 50 ml mark, mix well. 
Cenuifuge samples @ IO00 X g for 10 minutes. 
Analjze Supernatant by ICP-AES. 

PREPARATION OF WATER SAMPLES FOR TRACE METAL ANALYSIS 

1. Sample collected into 120 ml polypropylene containers with polyethylene caps. 
2. Within 2 hrs. of collection sample split into two 50 ml polypropylene tissue culture centrifuge tubes (a & b). 
3. Fill tube a to the 40 ml mark 
4. Fill tube b to the 30 ml mark 
5. Sample in tube a centrifuged @ 1600 X g for 30 minutes. 
6. Sample in tube b made 140 mmovL nitric acid with trace metal grade HN03. 
7. Supernatant of tube a (30 ml) transferred to clean tube and made 140 mmovL HN03 (trace metal grade). 
8. Samples stored in refrigerator. 
9. After 16 hrs:, sample in tube b centrifuged @ 1600 X g for 30 minutes. 
10. Supernatant transferred to clean tube. 
11. Samples stored refrigerated until analysis by ICP-AES and GF-AAS. 



PREPARATION OF FISH TISSUES FOR SEMIVOLATILE 
ANALYSIS USING SOXHLET EXTRACTION 

REFERENCE: Test Methods for Evaluating Solid Waste (USEPA-SW846) Method 3540 

PURPOSE: This procedure is intended for the extraction of semi-volatile organic compounds from fish and other 
tissues. Final analysis is performed on a Gas Chromatograph with Mass Selective Detector. 

SETUP OF SOXHLET AND HOMOGENIZATION OF FISH TISSUE 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

. 8. 

9. 

Make sure that all glassware on the list above has been thoroughly cleaned and dried prior to beginning the 
sample handling procedure. One complete setup of glassware as listed will be necessary for each of the 
samples to be analyzed. The Soxhlet apparatus should be completely rinsed with CH2C12 prior to starting the 
excction. The Soxhlet apparatus should be assembled in a heating mantle under the hood using a clamp on 
the uppermost condenser portion only. 
Make sure that a piece of dry ice that is 2 to 3 times larger in volume than the fish sample is available. Place 
the chunk($ of dry ice in a clean cloth and pound with a mallet to form a fine powder. 
A “Fish Extractions” batch sheet must be filled out for each set of samples that are run. Most fields on this 
sheet are self-explanatory. The ‘lot number’ should be a six character number consisting of the date the 
extraction is begun. Be sure to include the initials of the person performing each step of the process. Any 
observations or comments about a particular sample should be noted on this sheet 
Place the sample on a watch glass or glass plate and use a scalpel or other sharp knife to mince fish into pieces 
approximately 2-3 m3. 
Mix the sample with the powdered dry ice as much as possible and immediately place into the large blender 
bowl. Additional small  pieces of dry ice maybe added ifavailable. 
Turn blender on high and grind the sample with the dry ice until no more “tinkling“ sounds of the pieces of 
frozen fish tissue or pieces of ice can be heard hitting the sides of the blender bowl. 
Immediately transfer the contents of the blender back to a watch glass. Place the sample in the refrigerator 
and allow to Uuw completely before proceeding with the next step. 
M e r  the sample has completely thawed (and all traces of the dry ice have disappeared), tare a small (100 ml) 
beaker. Use a spatula to transfer the sample froin the watch glass to the beaker and weigh the sample. Record 
the weight of the sample on the batch sheet. 
Add Na2S04 such that the weight of the Na2S04 is approximately equal to the weight of the sample. Record 
the weight of the sample + Na2S04 on the batch sheet 

10. M i x  the sample and the Na2S04 as thoroughly as possible with a small spatula 
11. Transfer the sample/ Na2S04 mixture to an exqraction thimble. Any sample adhering to the spatula at the end 

of the transfer should be wiped on the lip of the thimble and/or back onto the lip of the beaker. There should be 
little or no sample left adhering to the spatula at the end of the procedure. Place the “empty” beaker back on 
the balance and record the weight of the sampldNa2S04 remaining. 

12. Place 0.5 ul of Surrogate Standard mix into the sample after it has been transferred into the thimble and note 
on the batch sheet 

13. Place the thimble into the extraction reservoir of the Soxhlet apparatus. (The Soshlct should have been rinsed 
3 times with CHzC12.) Place 200 ml of CHzC12 into the flask along with a single boiling chip (Hengar granule) 
and reassemble the So.shlet apparatus, securing loosely in clamp. 

14. Turn on the heating mantle to a setting of 5. Check periodically over the nest hour to make sure the CHzCl2 
continues to boil. 

15. When the estraction is working properly, solvent vapor will be condensed in the upper condenser (evidenced 
by a condensation ring visible somewhere within the lower half of the inner tube on the condenser), and drip 
back down into the thimble. There should be a steady drip of CH2C12 from the condenser tube into the 
thimble. Each time tlie thimble completely fills with CHzCIz, it should siphon back down into the solvent 
resenioir flask. 
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16. NOTE. The minimum length of the clamps used and the distance of the heating mantle from the ring stand 
vertical bar result in a slight tilt in the overall Soxhlet apparatus. This can cause the n o d  fill and siphon 
cycle of the apparatus to maIfunction. The sample thimble will fill but will not empty completely. To prevent 
this, make sure that the siphon tube (side arm) on the extraction vessel (containing the thimble) turned to the 
right side of the vessel. If the normal siphon does not work, loosen the clamp and turn the extraction vessel 
slowly until it empties. Watch to make sure it drains on the following cycle. 

17. Continue the ex3raction cycle for 16-20 hours. 
18. At tlie end of the exwction cycle, turn the heating mantle off and allow the CH2C12 to cease boiling before 

continuing. M e r  the system has cooled, turn off the water chiller and remove all water tubing from the 
condensers. 

19. Remove the condenser from the top of the Soxhlet apparatus. Carefully tilt the reservoir tube until the contents 
siphon back into the lower flask. Allow the CH2Cl2 to drain from the thimble and repeat the tilting p m .  
Using a set of tongs (or forceps), grasp the top edge of the thimble and pull up to the top of the tube. Use a 
clamp and rod to hold it in place and allow it to drip into the tube until all CH2C12 has drained from the 
thimble. Place the thimble into a beaker and set to the back of the hood until all CH2C12 has evaporated prior 
to disposing of it. 

20. Tilt the reservoir until all CH2C12 has been drained back into the lower flask and set the reservoir aside. Place 
a piece of Parafilm over the top of the flask and set aside for concentration in the K-D apparatus or by the 
RapidVap process. 

SETUP AND OPERATION OF THE KUDERNA DANISH (KD) CONCENTRATION APPARATUS 

NOTE: For each K-D apparatus to be set up, a 400 ml beaker filled with boiling water will be required; 
This is most easily done by heating DI water in a large Erlenmeyer flask on a hot plate during the initial 
phasc of this setup and then decanting into the beakets just before the heating step begins. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Assemble the 3 pieces of the K-D apparatus, one 250 ml beaker and a Na2S04 drying tube for each sample to 
be concentrated. (Drying tubeconsists of a transfer pipette with a layer of glass wool and -6cc of Na2S04.) 
Rinse all pieces of glassware and the drying tube by pouring 10 ml of CH2C12 through the top of the K-D 
apparatus, decanting it into the beaker, inverting K-D apparatus to drain, rinsing the solvent around the inside 
surfaces of the beaker, and then pouring it through the drying tube that has been suspended over a waste 
container. Repcat this process 3 times. 
Reassemble the K-D apparatus over a heating mantle. Use a single clamp on the neck of the center piece of 
the glassware (large reservoir open at both ends) to support tlie apparatus. Make sure that the green and blue 
plastic clamps are in place. NOTE: No heat should be applied to the heating mantle at this time 
Remove the l'chimney" (upper portion) from tlie apparatus and clamp a Na2SO4 drying tube above the center 
of the reservoir. 
Decant approximately 113 to 1/2 of the sample from.the So?rNet flask (covered with Parafilm at the end of the 
previous procedure) into the 250 ml beaker and then carefully pour this through the drying tube into the K-D 
reservoir. Repeat this procedure until all of the sample has been transferred from the flask. Rinse the Soshlet 
flask 3 times with 10 ml of CH2C12, pouring it into the beaker, and through the Na2S04 drying tube for each 
rinse. 
Raise the entire apparatus, place a 400 ml M e r  of hot water onto the heating mantle, and lower the 
apparatus back down into the nater. Turn the heating mantle to the highest possible setting. When the sample 
begins to bubble, drop a few grains of Na2S04 into tlie concentrator tube. This will function as a boiling chip, 
and a bubble vortex should result. 
Place the " chimney" back onto the K-D apparatus, clamping into place with a green clamp. M e r  the CH2Ch 
begins to boil, all three of tlie "balls" in the "chimney" should "tinkle"! This indicates that the boiling is 
vigorous enough to effect proper evaporation of the solvent. If they are not "tinkling", check to make sure that 
Na2SO4 has been added to the concentrator tube. 
Continue to allow solvent to boil until the apparent volume is less than 4 ml. Near the end of the process, 
evaporation will slow down significantly. Making sure that the hot water baths are kept "topped off will 
result in quicker concentration. 
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8. Prior to the end of the concentration, condition a small Florosil column for each sample as follows. Removc 
the top filter fiom a pre-packed column. Suspend the Florosil column over a waste reservoir. Rinse each 
column with 2 ml aliquots of CH2CI2, repeating the rinse 4 times, allowing each aliquot to completely enter 
the column prior to applying the following aliquot. 

9. When the sample has been concentrated to an "apparent" volume of 4 ml, raise the K-D apparatus above the 
water bath, and allow the solvent to drain back down into the concentration tube. The sample volume should 
be no more than 8 ml. If the volume is greater, place the apparatus back down into the boiling water bath and 
allow to concentrate further. 

resenpoir and remove the concentrator tube. 

from the concentration tube to the Florosil column and allow the sample to completely enter the Florosil bed. 

Transfer the solvent to the Florosil column and allow to completely enter the bed prior to addition of the next 
aliquot of solvent. 

13. Repeat this process, adding 2 ml of solvent to the concentration tube and transferring it to the Florisil column 
until the 4 dram vial is hll. 

14. Reattach the concentrator tube to the middle section of the K-D apparatus with the plastic clamp and suspend 
over the beakers of boiling water. Pour the effluent (sample + solvent rinse) into the K-D apparatus and rinse 
tlie vial 2 times with 10 ml CH2C12. Lower the apparatus into tlie beaker of water and when the effluent begins 
to bubble, repeat the process of adding a few grains of Na2S04. The "chimney" (the top section) is not used 
during this stage. Concentrate the sample to a little less U r n  0.5ml. This last stage needs to be monitored 
closely to prevent the sample from going to dryness. 

15. M e r  the sample has cooled completely, add 0.5~1 of Internal Standard to the sample (note on batch sheet). 
CH2C12 should be added to bring the sample up 1o esactly 1.Oml. Transfer sample to anaIysis vial, labeling 
the vial : FISH, Lot #, Sample Name. 

10. When concentration is complete, carefully dry the lower joint between the concentration tube and the 

11. Position a 4 dram vial under the conditioned Florosil cotumn. Using a Pasteur pipette, transfer the sample 

12. Add 2 ml of CH2C12 to the concentration tube, rinsing the upper portion of the tube during the proms. 

16. File completed batch slieet in GUMS file drawer. 

SETUP AND OPERATION OF THE RAPJDVAP CONCENTRATION SYSTEM 

1. 

2. 
3. 

4. 

5. 

6. 

Set the controls on the Rapidvap instrument as follons: 
Temperature : 45 degrees Celsius 
Vortex speed: 70 

Depress heat and run buttons to activate heating process. 
Each setup contains one rapidvap concentration tube, one 200ml beaker and one sodium sulfate drying tube for 
each sample to be concentrated. Rinse the concentration tube with lOml of CH2C12, decanting it into the 
baker and then into the dying tube that has been suspended over a mste container. Repeat this process two 
more times. 
m e r  the rinse procedure has been completed, suspend the drying tube over the Rapidvap concentrator tube 
which has been labeled with the sample name. 
Decant sample from flask into beaker and using the beaker, carehliy pour sample into drying tube. Mer the 
sample has completely run through the tube, rinse the flask with lOml CH~CII, again decanting into beaker 
and Na2S04 drying tube. Cover the concentrator tube and place in hpidvap. Set the Rapidvap for desired 
time (initially 33 minutes with fish samples processed with 200ml CH:C12). Check that the valve on the 
nitrogen tank is open. Depress the button on the panel corresponding to the tubes that contain sample. 
Depress the "Run" button to begin process. Concentrate the sample to a volume of 45ml. If additional time is 
needed to attain the desired volume, set the time in increments of 2-3 min. 
To prepare for the second phase of the concentration process, set up one 0.51ni Rapidvap concentration tube 
and one florosil column. Rinse the tube with lOml of CH2C12 and then pour into the florosil column. Repeat 
this process two more times. Without letting the column dry, suspend the column over the O S m l  concentrator 
tube. Using a Pasteur pipette, pipette the sample onto the florosil column. Rinse the 1.5ml tube from which 
the sample. has been taken with 10 ml of CH2CI2 and pipette onto florosil column. Repeat this process two 
more times for each of the samples. Cover the tubes and place in Rapidvap. Set the time for 12 min. and 



start. Concentrate the sample to a volume of 4.5ml. Rinse lml volumetric flask. Remove the tube from the 
Rapidvap and transfer the sample ,using a Pasteur pipette, to the volumetric flask Add 5.0 ul Internal 
Standard and CH2C12 to bring volume to 1.0 ml. Pipette sample into labeled autosampler vial. 

7. File completed batch sheet in GUMS file drawer. 



LIQUID - LIQUID EXTRACTION PROCEDURE 
for 

IN AQUEOUS SAMPLES 
ANALYSIS OF SEMI-VOLATILE ORGANIC COMPOUNDS 

REFERENCE: Test Methods for Evaluating Solid Waste (USEPA-SW846), Method 3510. 

PURPOSE: This procedure is intended for the extraction of semi-volatile organic 
compounds from aqueous samples. Nominal sample size is 1 L. Final 
analysis is performed on a Gas Chromatograph with Mass Selective Detector. 

PROCEDURE: 

1. Glassware Requirements (except for the RapidVap concentration): 
NOTE: All glassware must be properly cleaned according to the SOP in use. 
1.1. 
1.2. 

1.3. 
1.4. 
1.5. 

1.6. 

Separatory funnel 
Two 400 ml beakers with Petri plate for a cover. 
NOTE: The purpose of the Petri plate is to provide a cover for the beakers to 
prevent rapid evaporation of the CH2Cl2 sample during collection, preventing 
buildup of moisture on and in the beaker. 
A RapidVap tube 
Assembled Na2SO4 tube. 
Rinse each piece of glassware thoroughly with CH2C12, using 15 to 20 ml of 
CH2Clz for each rinse. Transfer the CH2C12 from the separatory funnel to the 
RapidVap tube, to each of the beakers in turn and then through the Na2S04 
tube to waste, thoroughly rinsing the interior surface of each piece of glassware 
in the process. Repeat the rinsing process through all pieces of glassware X2. 
After the final rinse, place the separatory funnel into a ring ,opening the 
stopcock to allow the CH2C12 to drain. Place the RapidVap tube upside down 
and allow to drain onto a paper towel. 
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2. Extraction Procedure: 
NOTE: The procedure below should be followed for each sample and blank. tf 
more than two samples are to be run simultaneously, alternate samples between 
the shaking and resting stages. The shaker must always be balanced, so an even 
number of samples must be set up together. If it is necessary to set up an odd 
number, a separatory funnel should be set up wl 1 L of HzO for balance. 

2.1. 

2.2. 

Close the stopcock on the separatory funnel and add 1.0 L of sample through 
the top of the funnel. 
Place 5.0 fi of Surrogate Standard (Product M-8270-SS1 Accustandard) into the 
sample by placing the needle of the syringe against the wall of the separatoiy 
funnel while expelling the contents to assure complete transfer of all of the 
sample to the separatoty funnel . Immediately place the top of the separatoiy 
funnel and invert several times to thoroughly mix the SS with the sample. 
Add about 60 ml of CHzC12 to the separatoty funnel . Invert and vent through 
the exit spout of the separatory funnet , reclosing the stopcock.. 
Place the separatory funnel onto the shaker under the hood, invert it, and 
SLOWLY open the stopcock to the vent position. If the stopcock is not opened 
slowly, any liquid trapped inside the stopcock will be expelled out into the 
hood!. Following equalization of pressure, however, the stopcock should be 
fully opened to the vent position and left in this position during the shaking 
process. 
Increase shaker speed to 70% initially and then slowly increase to 75%. Shake 
for a minimum of 2 minutes. 
At the conclusion of the shaking period, CLOSE the stopcock. Make absolutely 
sure that it is in the fully closed position before proceeding to the next step. 
Re-invert the separatory funnel , returning it to its upright position. Allow to 
remain undisturbed for a minimum of 10 min. NOTE: If more than one set of 
two funnels are being processed remove from the shaker at the beginning of the 
10 min. period. 
Following the 10 min rest to allow separation of the phases, drain the CHzC12 
into the pre-rinsed beaker, making sure to re-cover the beaker with the Petri 
plate. The CH2C12 should be drained until the interface between the phases is 
about 1 cm above the stopcock. Only after the final CH& extraction should 
an attempt be made to remove the final bit of CH2C12 from the separatory 
funnel. However, If an emulsion layer exists between the aqueous sample on 
top and the CH2C12 on the bottom, use a stirring rod to gently break it up and 
allow a few additional minutes for the phases to re-separate before draining off 
the CHzClz phase. If an emulsion is still present at this point, make no attempt 
to collect it in the sample container. 

2.3. 

2.4. 

2.5. 

2.6. 

2.7. 

2.8. 



2.9. Place another 60 ml aliquot of CHzCl2 into the separatory funnel and repeat 
Steps ?? through ?? above 2 times (A total of 3 extractions with 60 ml aliquots 
of CHzCf2 each time.), combining the CH2C12 extracts in the beaker. 

2.10. Following the final extraction with CH2CI2, the entire CH2C12 phase must be 
removed from the separatory funnel and added to the beaker. An additional 
several minutes may be required to allow emulsions to break up as much as 
possible. If an emulsion cannot be fully broken up, it must be collected with the 
CH2C12 phase. In order to fully dry the sample and separate the emulsion, * 

sprinkle Na2S04 directly onto the emulsion while the sample is still in the beaker. 
The water and Na2S04 will sink to the bottom. Continue adding Na2S04 until 
there is no more evidence of H20 or emulsion floating on top of the Na2S04 
layer. When transferring sample through the drying tube, the Na2S04 remaining 
in the beaker must be rinsed X3 with small volumes of Na2S04 and passed 
through the drying tube and combined w l  the dry sample in the RapidVap 
concentrator tube. 

2.11. NOTE: It is extremely important that no aqueous material be present in the 
CH2C12 sample after it is passed through the drying tube and introduced into the 
RapidVap tube. If there is absolutely no question that any water present in the 
sample will be removed by the amount of Na2S04 in the drying tube, the sample 
may be passed through the drying tube into a clean, CH2Cl2 rinsed RapidVap 
tube. However, if there is any question at all that the amount of water present 
may not be removed by the Na2S4, the sample should be collected in a clean, 
CH2C12 rinsed, beaker. This should always be done if an emulsion is present in 
the sample. IF there is any evidence that the sample is not completely dry 
following passage through the drying tube, another drying tube must be set up 
and rinsed with CH2C12 X 3. Additional Na2S04 can be added to the sample if 
necessary prior to passage of the sample back through the fresh drying tube. 

3. RapidVap Concentration Procedure 

3.1. Set the controls on the RapidVap as follows: Temperature 45°C; vortex speed 
70. 

3.2. Depress the heat and run buttons to activate the heating process. 
Cover the concentrator tube containing the sample and place in RapidVap unit. 
Set the RapidVap for desired time (initially 30 minutes if the total volume is 
about 200 ml CH2C12. Adjust time accordingly for samples with less volume). 
Make sure that the valve on the nitrogen tank is open. Depress the button on 
the panel corresponding to the tubes that contain sample. 



3.3. NOTE: Concentrator tubes must be balanced (Le. there must be tubes 
containing approximately equal volumes of CHzClz in opposite positions on the 
RapidVap. Therefore, it is always best to start with an even number of 
samples)! 
Depress the "Run' button to begin concentration process. Concentrate the 
sample to a volume of 0.5 ml. If additional time is needed to attain the desired 
volume, set the time in increments of 2-3 min. 

3.4. 

3.4.1. Rinse a Iml  volumetric flask X3 with CH2C12. 

3.4.2. Remove the tube from the RapidVap and transfer the sample, using a 
Pasteur pipette, to the volumetric flask. 

3.4.3. Add 5.0 ul Internal Standard followed by CH2Clz to bring the volume to 
1 .O ml. Pipette sample into labeled autosampler vial and seal. 
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PREPARATION OF SOIL OR SEDIMENTS FOR SEMIVOLATILE 
ANALYSIS USING SOXHLET EXTRACTION 

REFERENCE: Test Methods for Evaluating Solid Waste (USEPA-SWM6) Method 3510 

PURPOSE: This procedure is intended for the extraction of semi-volatile organic compounds from soils and 
sediments. Final analysis is pcrformed on a Gas Chromatograph with Mass Selective Detector. 

SETUP OF SOXHLET AND PREPARATION OF SEDIMENTS 

1. 

2. 

3. 
4. 

5. 

6. 
7. 

8, 

9, 

Make sure that all glassware on the list above has been thoroughly cleaned and dried prior to beginning the 
sample handling procedure. One complete setup of glasstvare as listed will be necessary for each of the 
samples lo be analpxi. Tlie Soxllllet apparatus should be completely rinsed with CH2C12 prior to starting the 
extraction. The Soxhlet apparatus should be assembled in a heating mantle under the hood using a clamp on 
the uppermost condenser portion only. 
A "Sediment Extractions" batch sheet must be filled out for each set of samples that are run. Most fields on 
this sheet are self-explanatory. The 'lot number' should be a six character number consisting of the date the 
eimction is begun. Be sure to include the initials of the person performing each step of the process. Any 
observations or comments about a particular sample should be noted on this sheet. 
Remove visual debris from the sample. 
Tare a small ( 100 ml) beaker. Transfer the sample to the beaker and weigh the sample. Record the weight of 
the sample on the batch sheet 
Add Na2S04 such that the weight of the Na2SO4 is approximately qual to the weight of the sample. Record 
the weight of the sample + Na2S04 on the batch sheet. 
Mix the sample and the Na2S04 as thoroughly as possible with a small spatula. 
Transfer the samplel Na2S04 mixture to an emaction thimble. Any sample adhering to the spatula at the end 
of the transfer should be wiped on the lip of the thimble andor back onto the lip of the beaker, There should be 
little or no sample lee adhering to the spatula at the end of the procedure. Place the "empty" beaker back on 
the balance and record the weight of the sampleMa2SO4 remaining. 
Place 0.5 ul of Surrogate Standard mix into the sample after it has been transferred into the thimble and note 
on the batch shcet. 
Place the thimble into the emaction reservoir of the Soxhlet apparatus. (The Soxhlet should have been rinsed 
3 times with CH2C12.)Place 200 ml of CH2C12 in the flask along with a single boiling chip (Hengar granule) 
and reassemble the Soslilet apparatus, securing loosely in clamp. 

10. Turn on the heating mantle to a setting of 5. Check periodically over the ned  hour to make sure the CH2Cl2 
continues to boil. 

11. When the emaction is working properly, solvent vapor will be condensed in the upper condenser (evidenced 
by a condensation ring visible somewhere within the lower half of the inner t u k  on the condenser), and drip 
back down into the thimble. There should be a steady drip of CHzCIz from the condenser tube into the 
thimble. Each time the thimble completely fills with CH2CI2, it should siphon back down into the solvent 
reservoir flask. 
HOTE: The minimum Icngth of the clamps used and the distance of the heating mantle from the ring 
stand vcrtical bar result in a slight tilt in the overall Soxhlct apparatus. This can cause the normal fill 
and siphon cycle of the apparatus to malfunction. The sample thimble will fill but will not empty 
complctcly. To prcvcnt this, makc sure that the siphon tube (side ann) on the crtraction vcsscl 
(containing the thimble) turned to the right side of the vessel. IT the norma1 siphon does not work, loosen 
the clamp and turn the extraction vcsscl slo\dy until it cmptien Watch to niake sure it drains on the 
following cycle. 

12. Continue the estraction cycle for 16-20 hours. 



13. At the end of the extraction cycle, turn the heating mantle off and allow the CH2C12 to cease boiling before 
continuing. M e r  the system has cooled, turn off the water chiller and remove all water tubing from the 
condensers. 

14. Remove the condenser from the top of the Soxhlet apparatus. Carefully tilt the reservoir tube until the contents 
siphon back into the lower flask. Allow the CHzC12 to drain from the thimble and repeat the tilting process. 
Using a set of tongs (or forceps), grasp the top edge of the thimble and pull up to the top of the tube. Use a 
clamp and rod to hold it in place and allow it to drip into the tube until all CH$& has drained from the 
tllimble. Place the thimble into a beaker and set to the back of the hood until all CH2C12 has evaporated prior 
to disposing of it. 

15. Tilt the reservoir until all CH2C12 has been drained back into the lower flask and set the reservoir aside. Place 
a piece of Parafilm over the top of h e  flask and set aside for concentntion in the K-D apparatus or by the 
rapidvap process. 

SETUP AND OPERATION OF THE KUDERNA DANISH (KD) CONCENTRATION APPARATUS 

NOTE For each K-D apparatus to be set up, a 400 ml beaker filled with boiling water will be required. 
This is most easily done by heating DI water in a large Erlenmerer flask on a hot plate during the initial 
phase of this setup and then decanting into the beakers just before the heating step begins. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Assemble the 3 pieces of the K-D apparatus, one 250 ml beaker and a Na2S04 drying tube for each sample to 
be concentrated. (Drying tube-consists of a transfer pipette with a layer of glass wool and -6cc of Na2S04.) 
Rinse all pieces of glassware and the dying tube by pouring 10 ml of CH2CI2through the top of the K-D 
apparatus, decanting it into the beaker, inverting K-D apparatus to drain, rinsing the solvent around the inside 
surfaces of the beaker, and then pouring it through the drying tube that has been suspended over a waste 
container. Repeat this process 3 times. 
Reassemble the K-D apparatus over a heating mantle. Use a single clamp on the neck of the center piece of 
the glassware (large resewoir open at both ends) to support the apparatus. Make sure that the green and blue 
plastic clamps are in place. NOTE: No heat should be applied to the heating mantle at this time. 
Remove the "chimney" (upper portion) from the apparatus and clamp a Na2SO4 drying tube above the center 
of the reservoir. 
Decant approximately 113 to 112 of the sample from the Soxhlet flask (covered with Parafilm at the end of the 
previous procedure) into the 250 ml beaker and then carefully pour this through the drying tube into the K-D 
reservoir. Repcat this procedure until all of the sample has been transferred from the flask. Rinse the Soshlet 
flask 3 times with 10 ml of CH2C12, pouring it into tlie beaker, and through the Na2SO4 drying tube for each 
rinse. 
Raise the entire apparatus, place a 400 nil beaker of hot water onto tlie heating mantle, and lower the 
apparatus back down into the water. Turn the heating mantle to the highest possible setting. When the sample 
begins to bubble, drop a few grains of Na-S04 into tlie concentrator tube. Tlu's will fiction as a boiling chip, 
and a bubble vortex should result. 
Place the " chimney" back onto the K-D apparatus, clamping into place with a green clamp. M e r  the CH2CI2 
begins to boil, all three of the "balls" in the "cllimney" should "tinkle"! This indicates that the boiling is 
vigorous enough to effect proper evaporation of the solvent. If they are not "tinkling", check to make sure that 
Na2S04 has been added to the concentrator tube. 
Remove the "chimney" (the top section) after the sample is less than 10ml. Concentrate the sample to a little 
less than 0.5 ml. This last stage needs to be monitored closely to prevent the sample from going to *mess. 
M e r  the sample has cooled completcly, add 0.5 ul of Internal Standard to the sample (note on batch sheet). 
CH2C12 should be added to bring tlie sample up to esactly 1.011. Transfer sample to analysis vial, labeling 
the vial : SEb, Lot #, Sample Name. 
File completed batch sheet in GUMS file drawer. 

SETUP AND OPERATION OF THE RAPIDVAP CONCENTRATION SYSTEM 

sedprep, Revision 1 2 07/24/96 

--I---- 
.- - 

. 1  
-~ 1 . . \  . I  . .---- ~, --s . ... _ _  -_ __ . -, . . .. - _.__-___ . -  



1. Set the controls on the Rapidvap instnunent as follows: 
Temperature : 45 degrees Celsius 
Vortex speed: 70 

2. Depress heat and run buttons to activate heating process. 
3. Each setup contains one rapidmp concentration tube, one 2001l M e r  and one sodium sulfate drying tube for 

each sample to be concentrated, Rinse the concentration tube with lOml of CH2Clz, decanting it into the 
beaker and then into the drying tube that has been suspended over a waste container. Repcat this process two 
more times. 

4. After the rinse procedure has been completed, suspend the drying tube over the Rapidvap concentrator tube 
which has been labeled with the sample name. 

5. Decant sample from flask into beaker and using the beaker, carehlly pour sample into drying tube. M e r  the 
sample has completely run through the tube, rinse the flask with lOml CH2C12, again decanting into beaker 
and Na2S04 drying tube, Cover the concentrator tube and place in Rapidvap. Set the Rapidmp for desired 
time (initially 33 minutes with samples procesxd with 200ml CH2C12). Check that the valve on the nitrogen 
tank is open. Depress the button on the panel corresponding to the tubes that contain sample. Depress the 
“Run” button to begin process. 

6. Concentrate the sample to a volume of G.5 ml. Rinse lml volumetric flask. Remove the tube from the 
Rapidvap and transfer the sample ,using a Pasteur pipette, to the volumetric flask. Add 5.0 ul Internal 
Standard and CH2Clz to bring volume to 1.0 ml. Pipette sample into labeled autosampler vial. 

7. File completed batch sheet in GC/h4S file drawer. 
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Appendix D 

Education for Sustainability : 
The Greening of Xavier University 

April27,1996 



8:30 - 9:OO RegistratiodContinental Breakfast 

9:OO - 9:15 Welcome and Introduction 
Sally O’Connor, Ph.D., Director 
Center for Environmental Programs 

9:15 - 9:45 The Talloires Declaration and the Challenge of Environmental Literacy 
Thomas Kelly, Ph.D., Director 
Tufts Institute for Environmental Literacy 

9:45 - 1O:OO Q & ADiscussion 

1O:OO - 10~10 B-R-E-A-K 

1O:lO - 10:45 Second Nature Partnerships 
Kim Shaknis, Director 

10:45 - 11:OO Q & ADiscussion 

11:OO - 11:30 Media technology for Course Infusion 
Stephen Duplantier, Ph.D. 
Xavier University 

11:30 - l k 4 5  Q’& A 

11:45 - 1:OO L-U-N-C-H Shadows Room 

1:OO - 1:20 Environmental Laboratories and Curriculum Development 
Jim Wolfram, Ph.D. 
Idaho National Engineering Laboratories 

1:20 - 1:30 Q & ADiscussion 

1:30 - 2:lO Xavier Faculty Resource Panel 
Shamsul Huda, Ph.D. 
Juan Bautista, Ph.D. 
Chequita Webb, Ph.D. 
Reginald Gougis, Ph.D. 
Peter Martinat, Ph.D. 
Harold Vincent, Ph.D. 

2:lO - 2:20 Q & A 

2:20 - 3:OO Concurrent Breakout Sessions 

3:OO - 3:30 Session Reports/Discussion 

3:30 - 3:45 Dr. Sally O’Connor 



Appendix E 

Tulane 
Environmental Faculty Enrichment Seminar 

May 13 - 24,1996 



Environmental Faculty Enrichment Seminar 

13 

9AM Opening 
session: 

Bennett, 
Zimmerman 

11AM Eamon 
Kelly 

1PM Students 
describe 
expecWbns 
and experiences 
in Tulane's 
environmental 
Program 

3PM Analysis: 
how must 
Tulane's 
environmental 
Program be 
improved? 

P 

9AM Tulane 
Green Club 
sponsors 
presentaljons 
on campus 
environmental 
issues 

1PM Mary 
McCay of 
wa 
University talks 
about Rachel 
Carson 

May 13 - 24, 1996 
14 15 

MEET IN ROOM 140, AB. 9AM Timmons 
FREEMAN SCHOOL OF Roberts on social 
BUSINESS 

9AM Dr. Bill Graves 
of UNC's Institute of 
Academic 
Technology 
demonstrates 
advanced 
educational 
technologies 

1PM Dr. Bill Graves 
works with faculty to 
impmve use  of 
academic 
technologiis 

21 

9AM Rothenberg 
and Banchi lead 
discussion of 
Envimnmental 
SdenceRitemre 

11AM Jeny Speir on 
environmental justice 

1PM Lauta 
Steinberg leads 
Faculty Crosstalkon 
Environmental 
Engneering: 
Sailor, Fauci, 

issues 

Faculty crosstalk 
on social issues: 
Zimmerman, 
Reith, Ramer 

1 PM Allen 
Apblett 
environmental 
chemistry 

Faculty crosstalk 
on envimnmental 
science: 
Bart, Bennett 
Banchi, 
Whitbeck, Fauci, 
Flowers 

22 

8:3oAM Coffee 
andtea 

9AM Buses leave 
from WOMEN'S 
CENTER 

Sharon 
Harrington 
(Mayor's 
Environmental 
Coordinator) 
leads urban field 
trip to 
environmentally 

16 

8:30AM Coffee 
andtea 

9AM Buses leave 
from WOMEN'S 
CENTER 

Dr. Bob 
Thomas of 
Audubon 
Institute leads 
field trip to key 
environmental 
rural sites 
around New 
Orleans 

(Lunch provided 
in field) 

1PM Wrap-up 
dscussion of 
main issues in 
environmental 
science 

P 

9AM Howad 
Mielke on 
Public Health 

lOAM Other 
local universities 
describe their 
environmental 
p r o g ~ s :  
Tulane 
SPHTM, LSU, 
UNO, Loyola, 
&vier, Nunez, 
-0 

17 

MEET IN ROOM 204 
RICHARDSON 
MEMORIAL 

9AM Opening 
remarks: John 
McLachlan 

Jed Diem and 
Susan Brower 
describe Tulane's 
computing and 
media resources 

1PM Gmgory 
Rose and 
Michael Guill 
lead group on 
self-guided tour 
of environmental 
CDs and web 
sites 

24 

9AM Timrnons 
Roberts on 
tropical 
deforestation: 
Continent by 
continent review 
of intehational 
envimnmental 
issues 

1 PM Closing 
session: M. 
Zimmerman 
leads discussion 
on: 



Faculty 
Crosstalk on 
Litemturf3 and 
Arts: 
Rothenberg, 
Cizek 

Flowers, Reith distressed sites 1PM Ron Burr 
leads discussion 

(Lunch provided of freshman 
in field) leadership 

3PM Dianne 
Dugas leads 
discussion on 
local social and 
envimmental 
priorities 

seminar 

Updating 
curriculum, 
improving 
advising, 
cootdinab’ng 
educationand 
research, 
preparing for the 
21stcenhry,one 
year at a time 


