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CD-ROM, Seattle, Washington, August 8-11, American Society of Civil Engineers, 1999. 
 
Sillan, R. K., Jawitz, J. W, Annable, M. D., Rao, P. S. C.  Influence of hydrodynamic and contaminant 
spatial variability on in situ flushing effectiveness.  Groundwater Quality: Remediation and Protection, 
Edited by M. Herbert and K. Kovar, IAHS Publication no. 250, 1998, pp. 407-414. 
 
Jawitz, J. W, Annable, M. D., Rao, P. S. C.  Characterizing the spatial distribution of non-aqueous phase 
contaminant using partitioning tracers and the method of moments.  Groundwater Quality: Remediation 
and Protection, Edited by M. Herbert and K. Kovar, IAHS Publication no. 250, 1998, pp. 422-425. 
 
Jawitz, J. W., Sillan, R. K., Annable, M. D., Rao, P. S. C. Methods for determining NAPL source zone 
remediation efficiency of in-situ flushing technologies; In-Situ Remediation of the Geoenvironment: 
Proceedings of the Conference, Geotechnical Special Publication No. 17, ASCE, October, 1997, pp. 271-
283. 
 
Jawitz, J. W, Annable, M.D., Rao, P.S.C., and Rhue, D.  Field testing of a surfactant-alcohol misture for 
in-situ NAPL solubilization as a single-Characterizing the spatial distribution of non-aqueous phase 
contaminant using partitioning tracers and the method of moments.  Groundwater Quality: Remediation 
and Protection, Edited by M. Herbert and K. Kovar, IAHS Publication no. 250, 1998, pp. 422-425. 
 
Dierks, S.B., M.D. Annable, P.S.C. Rao, and R.K. Reddy.  Using An Isolation Cell To Investigate 
Hydraulic Efficiency And The Representative Elementary Volume Concept In Wetlands, Proceedings of  
the Water Environment Federation, 70th Annual Conference and Exposition: Natural Systems and Water 
Reuse, Chicago, Illinois, October 18-22, 1997. 
 
Annable, M.D., P.S.C. Rao, R.K. Sillan, K. Hatfield, W.D. Graham, A.L. Wood, and C.G. Enfield, Field-
Scale Application of In-Situ Cosolvent Flushing: Evaluation Approach, Proceedings of the Non-Aqueous 
Phase Liquid Conference ASCE, Washington D.C., Nov. 1996, pp. 212-220. 
 
Annable, M.D., Jawitz, J.W., Rao, P.S.C., Rhue, D. Field testing of a surfactant-alcohol mixture for in-situ 
NAPL solubilization as a microemulsion;  Proceedings of the Second Annual Symposium on Energy & the  
Environment, Houston, TX, September 30 - October 1, Energy and Environmental Systems Institute, Rice 
University, 1996, pp. 75-77. 
 
Annable, M.D., Jawitz, J.W., Rao, P.S.C. Field-scale test of interfacial and partitioning tracers for 
characterizing NAPL-water contact area and residual saturation in contaminated aquifers: preliminary 
analysis of results,  Proceedings of the Second Annual Symposium on Energy & the Environment, 
Houston, TX, September 30 - October 1, 1996, Energy and Environmental Systems Institute, Rice 
University, 1996, pp. 81-86. 
 
Motz, L.H., M.D. Annable, D.S. Knapp, and G.D. Sousa.  “Surface-water and Ground-water interaction,” 
Third USA/CIS Joint Conference, Water: Sustaining a Critical Resource, Tashkent, Uzbekistan, Sept. 22-
27, 1996,  pp. 85-89. 
 
Brooks, M.C., W.R. Wise, and M.D. Annable, Two-Phase Flow Patterns in Porous Media:  An 
Investigation Relating to In-Situ Air Sparging, 1st International Symposium on In-Situ Air Sparging for Site 
Remediation, Las Vegas, Nevada, October 24-25, 1996. 
 
Annable, M.D., P.S.C. Rao, W.D. Graham, K. Hatfield, and A.L. Wood,  “Use of Partitioning Tracers for 
Measuring Residual NAPL Distribution in a Contaminated Aquifer:  Preliminary Results from a Field-Scale 
Test,” Proceedings from the 2nd Tracer Workshop, Austin TX, Nov. 1994, pp 77-85. 
 
Annable, M.D., W.D. Beddow, and L.M. Motz, "Investigation of lake and Surficial Aquifer Interaction," 
International Conference on Water Resources Engineering, international Groundwater Management 
Symposium and Texas Water’95, San Antonio, TX, August 1995, pp 277-282. 
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TECHNICAL REPORTS: 
 
Annable,M.D. and J. Cho.  Bench Scale Testing of Ethyl Lactate Flushing for Application at the Phenix 
Supply Accidental PCE Spill Site in Polk County Florida, Report submitted to HAS Engineers & 
Scientists,2002. 
 
Annable,M.D. and J. Cho. Bench Scale Testing of Cosolvent Flushing for Application at a former Dry 
Cleaner in Rockledge, Florida, Report submitted to HAS Engineers & Scientists,2002. 
 
M.T. Brown, M.D. Annable, J.J. Delfino, J.W. Jawitz, M. Cohen, and E. Hall, J. Chanton, W. Burnett, H. 
Harden, J.B. Rose, J.H. Paul, D.W. Griffin, and E. Lipp.  Determination of an Appropriate Onsite Sewage 
System Setback Distance to Seasonally Inundated Area, Florida Department of Health,Tallahassee, 
Florida, 2001. 
 
Brooks, M.C., M.D. Annable, P.S.C. Rao, Tracer Techniques for DNAPL Source Delineation and In-Situ 
Flushing Techniques for Enhanced Source Removal: Pilot Scale Demonstrations at the Dover National 
Test Site. Final Report, AL/EQW-OL (Armstrong Lab), Tyndall AFB, Florida, 2001. 
 
Sillan, R.K., Annable, M.D. and Rao, P.S.C. Evaluation of In-Situ DNAPL Remediation and  Innovative 
Site Characterization Techniques, Final Report, Florida Center for Solid and Hazardous Waste 
Management, University of Florida, Gainesville, FL, 1999. 
 
Sillan, R.K., Annable, M.D. and Rao, P.S.C., 1997. In-situ cosolvent flushing for enhanced solubilization 
of a complex NAPL: Comprehensive field-scale evaluation, Draft Final Report, May 1997, Hydrologic 
Sciences, University of Florida, Gainesville, FL. 
 
Jawitz, J.W., R.D. Rhue, M.D. Annable, P.S.C. Rao.  “Field-scale evaluation of Single-Phase 
Microemusion for Enhanced Remediation,” Final Report to AATDF, Rice University, 1997. 
 
Annable, M.D., G.D. Sousa, D.K. Knapp, W.D. Beddow, and L.M. Motz, "Investigation of lake and 
Surficial Aquifer Interaction in the Upper Etonia Creek Basin, Final Report," Report to St. Johns River 
Water Management District, Palatka, Florida, 1996. 

 
Annable, M.D., W.D. Beddow, and Lou M. Motz, "Investigation of lake and Surficial Aquifer Interaction in 
the Upper Etonia Creek Basin, Interim Report," Report to St. Johns River Water Management District, 
Palatka, Florida, 1995. 
 
Wise, William R., Michael D. Annable, and James W. Jawitz, Summary Report: March 12-13, 1996 Soil 
Coring Visit at Launch Complex 34, Cape Canaveral Air Station, Florida, 8 pp., June 17, 1996. 
 
Wallace, R.B., Y. Darama, and M.D. Annable, "An Analytical Model Determination of Volume and Rate of 
Stream Depletion by Intermittently Pumping Wells," Report submitted to The Institute of Water Research 
under the U.S. Geological Survey's Water Resources Research Program, 1988, 41 pages. 
 
Wallace, R.B., and M.D. Annable, "Availability of Michigan's Surface Waters," in Water Resources for the 
Future: Technical Document, Great Lakes and Water Resources Planning Commission, Lansing MI, 
1987, 32 pages. 
 
Wallace, R.B., M.D. Annable, and Y. Darama, "Availability of Water and the Impacts of Consumptive 
Water Use:  A Case Study" in Water Resources for the Future: Technical Document, Great Lakes and 
Water Resources Planning Commission, Lansing MI, 1987, 30 pages. 
 
Hodek, R.J., M.D. Annable, G.R. Alger, and H.S. Santeford, "Development of a Predictive Model to 
Assess the Effects of Extended Season Navigation on Great Lakes Connecting Waters," Report to the 
U.S. Army Cold Regions Research and Engineering Laboratory 1986.  
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PRESENTATIONS: 
 
Michael D. Annable, M.D., J.W. Jawitz, K. Hamilton, E. Bevc,  J. Cho. The Passive Flux Meter for 
Measurement of Groundwater Nutrient Loads in the Lake Okeechobee Basin.  AWRA Florida Section 
Meeting, Gainesville, FL, Jan. 26, 2007. 
 
Brown, G.H.,Annable, M.D., Jawitz, J.W., Cho, J., Sillan, R.K. (2006). Long Term Multilevel Monitoring of 
the Mass Discharge of Chloroethenes Following Ethanol Flushing at Former Sages Drycleaning Site. Eos 
Trans. AGU, 87(52), Fall Meet. Suppl., Abstract H11C-1280. 
 
Annable M.D. Contaminant Flux Distribution from Source Zones (2006). Eos Trans. AGU, 87(52), Fall 
Meet. Suppl., Abstract H23G-03 INVITED. 
 
Annable M.D.  Mass flux as a remedial performance metric at NAPL contaminated sites.  Advanced 
Research Workshop, “Methods and Techniques for Cleaning-up Contaminated Sites”, Sinaia, Romania, 
October, 2006. 
 
Annable, M.D., K. Hatfield, J. Cho, M.C. Brooks, A.L. Wood, C.G. Enfield, C. Holbert, and K. Gorder.  
Benefits of Partial DNAPL Source Removal: Measuring Contaminant Flux Change. Proceedings of the 
Fifth International Conference on Remediation of Chlorinated and Recalcitrant Compounds (Monterey, 
California; May 22–25, 2006), Abstract J-56. 
 
Brooks, M.C.,  A.L. Wood, M.D. Annable, C.G. Enfield, and K. Lynch.   F-29 Contaminant Flux Responses 
to Thermal Treatment of DNAPL Source Zones. Proceedings of the Fifth International Conference on 
Remediation of Chlorinated and Recalcitrant Compounds (Monterey, California; May 22–25, 2006), 
Abstract F-29. 
 
Hatfield, K., M. Annable, J. Cho, Q. Sun, K. Vangelas, M. Millings, and J. Simmons.  Flux Sampling of 
Monitored Natural Contaminant Attenuation. Proceedings of the Fifth International Conference on 
Remediation of Chlorinated and Recalcitrant Compounds (Monterey, California; May 22–25, 2006), E-13. 
 
Padowski, J.C., Jawitz, J.W., Hatfield, K., Annable, M.D., Cho, J., Klammler, H. (2005), A Novel Approach 
for Direct Measurement of Cumulative Water and Solute Mass Fluxes using a Passive Surface Water 
Flux Meter, Eos Trans. AGU, 86(52), Fall Meet. Suppl., Abstract H11A-1255. 
 
Annable, M.D. NAPL Physical/Chemical Characteristics and Mass Flux Tools.  Taiwan EPA Non-Aqueous 
Phase Liquid Waorkshop. Taipei, Taiwan, September 2005. 
 
Annable, M.D.,  K. Hatfield, P.S.C. Rao. Field Application of Passive Flux Meters.  NGWA 2005 
Groundwater Summit, San Antonio TX, April, 2005. 
 
Faircloth, H., R. Bogert, M. Annable, M. Kershner, D. Goodin, Cyclodextrin Enhanced Remediation at 
Patrick Air Force Base, Florida, The Annual Conference on Soils, Sediments and Water, October, 2004, 
University of Massachusetts at Amherst. 
 
Fure, A.D., Jawitz, J.W., Annable, M.D. NAPL Mass Reduction Effects on Contaminant Source Strength: 
Laboratory Experiments, Eos Trans. AGU, 84(46), Fall Meet. Suppl., Abstract  H21D-0846, 2003. 
 
Sun, Q, Hatfield, K., Annable,  M.D., Cho, J., Parker, B., Cherry, J. Demonstration and Validation of a 
Passive Flux Meter under Controlled Field Conditions, Eos Trans. AGU, 84(46), Fall Meet. Suppl., 
Abstract H31B-0474, 2003. 
 
Totten, C.T., Annable, M.D. Jawitz, J.W. Delfino, J.J. (2004), Influence of Media and Fluid Properties on 
NAPL Residual Geometry and Contaminant Mass Flux, Eos Trans. AGU, 85(47), Fall Meet. Suppl., 
Abstract H42A-03. 
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Padowski, J.C. Klammler, H., Jawitz, J.W., Hatfield, K., Annable, M. (2004), Determination of Optimal 
Velocity Ranges Based on the Shape Profiles of Two Passive Surface Water Flux Meters, Eos Trans. 
AGU, 85(47), Fall Meet. Suppl., Abstract H53A-1191. 
 
Martinez, C.J., Annable, M.D., Jawitz, J.W., Campbell, K.L. (2004), Steady-State Upward Flow Through 
Layered Soils Under Shallow Water Table Conditions, Eos Trans. AGU, 85(47), Fall Meet. Suppl., 
Abstract H13D-0458. 
 
Hamilton, M.K., Cho, J., Jawitz, J.W., Annable, M.D., Hatfield, K. (2004), Groundwater Nutrient Flux Meter 
Application for Determination of Phosphorus Flux: Application in Lake Okeechobee Basin, FL, Eos Trans. 
AGU, 85(47), Fall Meet. Suppl., Abstract H53A-1192. 
 
Fure, A.D., Jawitz, J.W., Annable, M.D. (2004), Designing flushing-based remediation systems for 
maximum reduction in contaminant mass discharge, Eos Trans. AGU, 
85(47), Fall Meet. Suppl., Abstract H42A-05. 
 
Brooks, M.C., Enfield, C.G., Annable, M.D., Wood, A.L. (2004), Field Measurements of Contaminant Flux 
by Integrated Pump Tests, Eos Trans. AGU, 85(47), Fall Meet. Suppl., Abstract H42A-06. 
 
Klammler, H., Hatfield, K., Annable, M., Jawitz, J., Padowsky, J. (2004), The Passive Surface Water 
Fluxmeter to Measure Cumulative Water and Solute Mass Fluxes, Eos Trans. AGU, 85(47), Fall Meet. 
Suppl., Abstract H13C-0422. 
 
Klammler, H, Hatfield, K., Annable, M.D. A New Approach to Measuring the Direction of Horizontal 
Groundwater Flow, Eos Trans. AGU, 84(46), Fall Meet. Suppl., Abstract H21D-0857, 2003. 
 
Fure, A.D., Jawitz, J.W., Annable, M.D. NAPL Mass Reduction Effects on Contaminant Source Strength: 
Laboratory Experiments, Eos Trans. AGU, 84(46), 
Fall Meet. Suppl., Abstract H21D-0846, 2003. 
Sun, Q., Hatfield, K., Annable, M., Cho, J., Parker, B., Cherry, J. Demonstration and Validation of a 
Passive Flux Meter under Controlled Field Conditions, Eos Trans. AGU, 84(46), Fall Meet. Suppl., 
Abstract H31B-0474, 2003. 
 
Annable, M.D. In-Situ Flushing Technologies. U.S. EPE Technical Support Project, Semi-Annual Meeting 
Agenda, Seattle, Washington, April 21-25, 2003. 
 
Annable, M.D., R.K. Sillan, J. Cho, K. Hatfield. Annable Contaminant Flux Response To Source Zone 
Remediation at Dry Cleaner Site. AGU, Nice France, 2003. 
 
Annable, M.D., K. Hatfield, Source Zone Characterization Approaches Including Contaminant Mass Flux. 
2003 AFCEE Technology Transfer Workshop, San Antonio TX, Feb. 2003. 
 
Annable, M.D., Cosolvent Flushing and Enhanced Bioremediation at a Dry Cleaner Site, EPA/TIO 
Meeting, Chicago IL, Dec. 2002.  

 
Annable, M.D. Flux Based Remedial Performance, Gordon Conference, Andover New Hampshire, 
August 2002. 

 
Annable M.D., K. Hatfield, J. Cho, P.S.C. Rao. Quantifying Water Flow and Contaminant Flux in 
Boreholes. Battelle DNAPL Meeting Monterey CA, May 2002. 
 
Annable, M.D. Cosolvent Flushing as a Remedial Technology: Past, Present and Future.  Florida 
Remediation Conference, Orlando FL, Nov. 2001. 
 
Annable, M D, Hatfield, K, Cho, J, Rao, S., Parker, B., Cherry, J. Quantifying Water Flow And 
Contaminant Flux In Boreholes, Eos Trans. AGU, 82(47), Fall Meet. Suppl., Abstract H32G-03, 2001. 
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Annable, M.D., Jawitz, J.W., Brown, M.T., Delfino, J.J. Estimates of septic system discharge to 
wetlands. Quebec 2000: Millennium Wetland Event, Aug. 6-12, 2000, Published by Elizabeth 
MacKay, pp. 272-273. 
 
Jawitz, J.W., Annable, M.D., Rao, P.S.C., and Hatfield, K., 2000. Comparison of remediation 
performance from five field-scale in situ flushing studies. Second International Conference on 
Remediation of Chlorinated and Recalcitrant Compounds, Monterey, CA, May 22-25. 
 
Annable, M.D.  Coupling in-Situ Flushing with other Remediation Technologies, Conference on Abiotic In-
Situ Technologies for Groundwater Remediation, Dallas TX, Sept. 1999. 
 
Annable, M.D.  In-Situ Cosolvent Flushing at the Sages Dry Cleaner Sited, Technology Innovation Office, 
EPA, Washington DC, April 1999. 
 
Wise, W.R, M.D. Annable.  Wetland-Aquifer Interaction Test.  American Geophysical Union, Spring 
Meeting, April 1999. 
 
Annable, M.D., W.R. Wise, and D.T Shaw, 1998. Investigating the Hydrologic Connection between 
Surficial Aquifers and Isolated Wetlands.  Natural Resources Forum '98, Linkages in Ecosystems 
Sciences, Management & Restoration, Gainesville, FL, June 9-10. 
 
Jawitz, J.W., Annable, M.D., and Rao, P.S.C., 1998. Estimating nonaqueous phase liquid spatial 
distribution using partitioning tracer second moments. Fall Meeting of the American Geophysical 
Union, San Francisco, CA, December 6-10, EOS Transactions AGU, 79(45), Fall Supplement, p. 
294. 
 
Annable, M.D.  Single Phase Microemulsions, US EPA Technical Support Project (TSP) Semi-Annual 
Meeting, San Antonio, TX, Nov. 1998. 
 
Annable, M.D.  Dense Non-Aqueous Phase Liquids (DNAPLs), Interstate Technology Regulatory 
Cooperative (ITRC), San Diego, CA, Nov. 1998. 
 
Annable, M.D.  In-Situ Flushing Technologies, GWRTAC Meeting, San Francisco, CA, May 1998. 
 
Van Valkenburg, M., Annable, M.D.  Mobilization of DNAPL by Cosolvents. Los Angeles CA, UC 
Irvine Meeting, July 1998. 
 
Newman, M.A., Megic, B.J., Jawitz, J.W., Hatfield, K., Cherry, J.A., Annable, M.D., Rao, P.S.C., and 
Smyth, D., 1997. Field verification of: (1) partitioning and interfacial tracers as tools for DNAPL source 
characterization and (2) cosolvent technology as a tool for DNAPL source remediation, Fall Meeting of 
the American Geophysical Union, San Francisco, CA, December 8-12, 1997, EOS Transactions AGU, 
78(46), Fall Supplement, p. 212. 
 
M.D. Annable, R.D. Rhue, and P.S.C. Rao, “Field Application of Single-Phase Microemulsions for 
Remediation of a NAPL Contaminated Aquifer,” Invited seminar at Rice University AATDF, Houston TX, 
Feb., 1997. 
 
M.D. Annable, J.W. Jawitz, R.D. Rhue, P.S.C. Rao. Design Of Surfactant/Cosolvent In-Situ Flushing For 
Efficient NAPL Extraction Using Results From A Cosolvent Flood, ACS Conference on Emerging 
Technologies, Birmingham AL, September 1996. 
 
Annable, M.D., and P.S.C. Rao. Comparison of In-Situ Flushing Technologies. Gordon Conference. 
August 1996. 
 
Annable, M.D., P.S.C. Rao, R.K. Sillan, W.D. Graham, K. Hatfield, A.L. Wood, C. Enfield, “Field 
Evaluation of In-Situ Cosolvent,” 1st Annual Theis Conference,  NGWA,  Jackson Hole, WY, September, 
1995. 
 
Johnson, G.R., M.D. Annable, and P.S.C. Rao,  “Solvent Flushing of an LNAPL Contaminated Soil,” 
Spring Meeting of the American Geophysical Union, Baltimore, MD, May 1995. 
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Annable, M.D., P.S.C. Rao, W.D. Graham, K. Hatfield, and A.L. Wood, “Use of Partitioning Tracers for 
Measuring Residual NAPL Distribution in a Contaminated Aquifer,” Spring Meeting of the American 
Geophysical Union, Baltimore, MD, May 1995. 
 
Saripalli, K.P., P.S.C. Rao, and M.D. Annable, “Use of Interfacial Tracers for Characterization of Non-
aqueous Phase Liquids (NAPL) in the Sub-surface,” Spring Meeting of the American Geophysical Union, 
Baltimore, MD, May 1995. 
 
Jawitz, J.W., M.D. Annable, and P.S.C. Rao, “Improving the Efficiency of Unstable Miscible 
Displacements in Unconfined Aquifers,” Spring Meeting of the American Geophysical Union, Baltimore, 
MD, May 1995. 
 
Rhue, D., M.D. Annable, and P.S.C. Rao, “Use of Single-Phase Microemulsions for Remediation of NAPL 
Contaminated Aquifers,” Invited seminar at Rice University AATDF, Houston TX, January 23, 1995. 

 
Annable, M.D., P.S.C.Rao, W.D. Graham, K. Hatfield, and A.L. Wood, "Field-Scale Tracer Test in a 
Shallow, Sand and Gravel Aquifer," Fall Meeting of the American Geophysical Union, San Francisco, CA, 
Dec. 1994. 
 
Annable, M.D., P.S.C.Rao, "Field Evaluation of Cosolvent-Enhanced In-Situ Remediation," Ground Water 
Research Seminar, Presented at the Ground Water Research Seminar of the Robert S. Kerr 
Environmental Research Laboratory, Oklahoma City, Oklahoma, June 1-3, 1994. 
 
Annable, M.D., T.C. Voice, J.J. Hennessey, and R.B. Wallace, "Dissolution of Multicomponent Organic 
Immiscible Liquids in Porous Media," Presented at the Spring Meeting of the American Geophysical 
Union, Baltimore, MD, May 1993. 
 
Wallace, R.B., M.D. Annable, and R.H. Mohtar, "Zone of Influence of Steady Air Sparging from a Line 
Source," Presented at the Spring Meeting of the American Geophysical Union, Baltimore, MD, May 1993. 
 
Annable, M.D. and R.B. Wallace, "A Laboratory Investigation of Groundwater Leachate Characteristics 
During Soil Venting," Presented at the Spring Meeting of the American Geophysical Union, Baltimore, 
MD, May 1991. 
 
Annable, M.D., N.J. Hayden, T.C. Voice, R.B. Wallace, and G.C. Zalidis, "Aqueous Phase Transport of 
Hydrocarbons in the Unsaturated Zone as a Criterion for Soil Venting Effectiveness," Presented at the 
Spring Meeting of the American Geophysical Union, Baltimore, MD, May 1990. 
 
Voice, T.C., R.B. Wallace, M.D. Annable, and N.J. Hayden, "The Transport and Exposure Pathways of 
Contaminants from Organic Chemical Spills in the Subsurface Environment," Presented at the 
Conference on Hazardous Materials at Superfund Sites, Michigan State University, East Lansing, MI, 
June 1990. 
 
Wallace, R.B., Y. Darama, and M.D. Annable, "Stream Depletion by Cyclic Pumping of Wells," Presented 
at Midwest Groundwater Conference, Western Michigan University, Kalamazoo, MI, 1989. 
 
 
PUBLICATIONS SUBMITTED 
 
VanValkenburg M.E., J. Cho, M.D. Annable and W.R. Wise.  PCE Solubility and Equilibrium Interfacial 
Tension in Cosolvent Mixtures. Submitted for publication in Chemosphere. 
 
Nandita B Basu; P Suresh C Rao; Irene C Poyer; Subhas Nandy; Megharaj Mallavarapu; Ravi Naidu; 
Greg B Davis; Bradley M Patterson; Michael D Annable; Kirk Hatfield Integration of Traditional and 
Innovative Characterization Techniques for Flux-Based Assessment at a TCE Contaminated Site in 
Australia, submitted to Journal of Contaminant Hydrology. 
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Kim, H., Annable, M.D., Rao, P.S.C., Cho, J. Evaluation of Surfactant-Enhanced Air Sparging for PCE 
Source Mass Depletion.  Submitted to Journal of Contaminant Hydrology. 

FUNDED RESEARCH PROJECTS: 
 
Impacts of DNAPL Source Zone Treatment: Laboratory and Field Assessment of the Benefits of Partial 
Source Removal, EPA Cooperative Agreement/SERDP, $403,000 (with Jawitz), Nov. 2002 – Nov. 2005. 
 
Nano technologies for environmental flux monitoring, NASA, Co-PI (PI K. Hatfield), $80,000, Oct. 2002 – 
April 2004. 
 
Watershed Nutrients Flux Measurement. USDA. Co-PI (PI-J.W. Jawitz, K. Hatfield), Nov. 2002-Nov. 
2004, $135,000. 
 
Bench Scale Testing of Cosolvent Flushing for Application at a former Dry Cleaner in Rockledge, Florida. 
HAS Scientists and Engineers, PI, Feb. 2001-May 2001, $8,000. 
 
Bench Scale Testing of Ethyl Lactate Flushing for Application at the Phenix Supply Accidental PCE Spill 
Site in Polk County Florida. HAS Scientists and Engineers, PI, Feb. 2001-July 2001, $9,000. 
 
 
Phosphorous Retention and Storage by Isolated and Constructed Wetlands in the Lake Okeechobee B 
Florida Department of Agricultural and Consumer Services.  Oct. 2002-Oct. 2006, co-PI (PI-Ramesh 
Reddy), $600,000. 
 
Leaching Potential Of CCA In Florida Soils.  Florida Center for solid and Hazardous Waste Management. 
 Co-PI (PI Clayton Clark), April 2002-April 2003, $50,000. 
 
Development of a Method for Measuring Contaminant Flux in Groundwater, ESTCP, March 2001 - March 
2004; Co-Principal Investigator (PI K. Hatfield), $640,000. 
 
Assessment of Septic Drainfields on Seasonally Inundated Areas, Department of Health, Co-PI, (PI- M. 
Brown, Delfino), Sept. 1999 - June 2001, $65,000 
 
Assessment of cosolvent flooding at a dry cleaner site in Jacksonville FL. Florida Center for solid and 
Hazardous Waste Management.  PI (co-PI Suresh Rao), March 1998-March 1999, $40,000. 
 
Assistance on a cosolvent flood at a dry cleaner site in Jacksonville FL. Lavine-Fricke Recon LFR,   co-PI 
(PI Suresh Rao), March 1998-Oct. 1998, $44,000. 
 
An in-situ tracer method for establishing the presence and predicting the activity of heavy metal-reducing 
microbes in porous media, Department of Energy, October 1997 - October 2000; Co-investigator, 
$790,000. 
 
Evaluation of surface-water ground-water interaction in isolated wetland systems.  South Florida Water 
Management District and USGS.  Co- Principal Investigator (PI W. Wise), Oct. 1998-Oc.t 1999, $100,000. 
 
Innovative Techniques for DNAPL Source Delineation and In-Situ Flushing Techniques for Enhanced 
Source Removal: Pilot Scale Demonstration at the GRFL, Dover AFB, DE.  Armstrong Laboratory, 
Tyndall AFB, July 1997-July 2001; Principal Investigator, $854,000. 
 
Lab & Field Evaluation of Single-Phase Microemulsions (SPME) for Enhanced In-Situ Remediation of 
Contaminated Aquifers, Advanced Applied Technology Demonstration Facility, DOD / Rice University, 
July 15, 1995 - August 31, 1997; Co-Principal Investigator, $580,000. 
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Impacts of spatio-temporal variability of source morphology on field-scale predication of subsurface solute 
transport.  Air Force Office of Sponsored Research, April 1995 - April 1998; Co-Principal Investigator, 
$600,000. 
 
Investigation of Lake and Surficial Aquifer Interaction in the Upper Etonia Creek Basin, 2nd year, St. 
Johns River Water Management District, August 31, 1994 - August 31, 1995; Principal Investigator; 
$26,000. 
 
Field Evaluation of Cosolvent-Enhanced In-Situ Remediation, U.S. Environmental Protection Agency, Ada 
Oklahoma, Project Number: EPA-CR-821990, October 15, 1993 - October 15, 1995; Principal 
Investigator; $430,000. 
 
Investigation of Lake and Surficial Aquifer Interaction in the Upper Etonia Creek Basin, St. Johns River 
Water Management District, August 31, 1993 - August 31, 1994; Principal Investigator; $38,000. 
 
Hydraulic Interaction Between Irrigation/Drainage Ditches and Adjacent Wetlands, U.S. Geological 
Survey through Florida's Center for Wetlands & Water Resources, April 1, 1993 - April 1, 1995, Principal 
Investigator; $25,000. 
 
 
 
 
 
 
 
 
 
 
UNIVERSITY COURSES TAUGHT 
 
ENV 6932 Fluid Flow in Environmental Systems 
ENV 5820 Field Methods in Subsurface Hydrology 
ENV 4601 Environmental Resources Management 
ENV 4052 Environmental Hydrology II (Subsurface Hydrology) 
ENV 6932 Wetland Hydrology 
ENV 6050 Pollutant Transport 
ENV 6052 Immiscible Fluids in Porous Media 
CE 580  Flow Thru Porous Media (Michigan State University) 
 
 
 
Ph.D.  Students Completed/Current Position 
(currently - 2 Ph.D. students) 
 
Chris Martinez, 2006.  Assistant Professor, University of Florida 
 
Diane Bondehaggen, 2006.  Assistant Professor, Florida Gulf Coast University 
 
Chris Totten, 2005.  US Air Force, Brooks AFB 
 
Adrian Fure, 2005.  Project Engineer, TriMedia Consultants, Marquette, MI 
 
Jaehyun Cho, 2001.  Post-Doctoral Research Associate, University of Florida 
 
James Jawitz, 1999.  Assistant Professor, University of Florida 
 
Clayton Clark, 1999.  Assistant Professor, University of Florida 
 



MICHAEL D. ANNABLE 
 

Michael Van Valkenburg, 1999.  Department Chair, US Air Force Academy 
 
Heonki Kim, 1999.  Associate Professor, Hylum University, Korea 
 
Randal Sillan (co-chair), 1999.  Senior Engineer, LFR Levine-Fricke, Tallahassee, FL 
 
Prasad Saripalli, 1996.  Research Scientist, Idaho National Engineering Laboratory 
 


