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Education

University of Toledo, B.S. Civil Engineering, 1977
University of Toledo, M.S. Civil Engineering, 1979
University of Michigan, M.S. Environmental Engineering, 1981
University of Michigan, Ph.D. Environmental Engineering, 1984

Professional Experience

1985–Present
Department of Environmental Sciences and Engineering
University of North Carolina
Chapel Hill, North Carolina

Teaching and research activities are focused on theoretical, computational, and exper-
imental aspects of single-phase and multiphase fluid flow, and contaminant transport and
reaction phenomena in natural and engineered systems, especially porous medium systems.

� 1985–1991, 1991–1995, 1995–2011, 2012–Present
Assistant Professor, Associate Professor, Professor, Okun Distinguished Professor of
Environmental Sciences and Engineering

� 1999–2005
Chair

� 1998–1999
Director of the Environmental Modeling Program Area

� 1992–1999
Director of the Center for Multiphase Research

2012–Present
Affiliate Member
Carolina Center for Interdisciplinary Applied Mathematics (CCIAM)
Department of Mathematics
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University of North Carolina
Chapel Hill, North Carolina

2017–Present
Adjunct Professor
Department of Applied Physical Sciences
University of North Carolina
Chapel Hill, North Carolina

1973–1977, 1977–1980, 1980–1985
Technician, Staff Engineer, Senior Engineer
L.M. Miller & Associates
Consulting Engineers and Geologists
Ann Arbor, Michigan

Hydrogeological investigations, groundwater resource evaluations, mathematical model-
ing studies, sanitary landfill evaluation and design, groundwater pollution evaluation and
remediation, geophysical surveys, and combined groundwater and surface-water manage-
ment.

1982–1984
Research Associate
Environmental Engineering
University of Michigan
Ann Arbor, Michigan

Professional Registration

Registered Professional Engineer Michigan, Number: 27613
Registered Professional Engineer Ohio, Number: E-46661

Awards and Honors

WR Kenan Jr Senior Faculty Research and Scholarly Leave, University of North Carolina
(2018-2019)
Kenan Research and Scholarly Leave, University of North Carolina (2008-2009)
Fellow of the American Geophysical Union (2002)
Delta Omega Honorary Public Health Society, Theta Chapter (2001)
Junior Faculty Development Award, University of North Carolina (1987)
Chi Epsilon Honorary Civil Engineering Fraternity (1984)
University of Michigan Engineering College Graduate Student Scholarship Award (1983,
1984)
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Editorial and Scientific Leadership Positions

Academic Research Community Alliance, Founder and Director (2023–)
Advances in Water Resources, Elsevier Science, Editor (1997–2015)
Advances in Water Resources, Elsevier Science, Editorial Board (1994–1997)
Bi-Annual International Conferences on Computational Methods in Water Resources, Orga-
nizing Committee (2010–2018)
XV International Conference on Computational Methods in Water Resources, Conference
Organizer and Proceedings Editor (2004)
Environmental Science & Technology, American Chemical Society, Associate Editor (1992–
1996)
Ground Water, National Ground Water Association, Editorial Board (1990–1992)
United States Environmental Protection Agency, Scientific Advisory Board, Hydraulic Frac-
turing Research Advisory Panel (2013–2016)

Recent Collaborators

D. Adalsteinsson (Univ. NC), M.D. Aitken (Univ. NC), D.M. Anderson (George Mason
Univ.), R.T. Armstrong (Univ. New South Wales), I. Battiato (Stanford Univ.), S. Berg
(Shell Global Solutions, Rijswijk), M.A. Berrill (Oak Ridge National Laboratory), O. Coro-
nell (Univ. NC), C.N. Dawson (Univ. Texas), T. Dingemans (Univ. NC), M.W. Farthing
(US Army ERDC), J.K. Fisher (Redbud Labs), M.G. Forest (Univ. NC), W.G. Gray (Univ.
NC), B. Griffith (Univ. NC), S.C. Hauswirth (California State Univ., Northridge), R. Helmig
(Univ. of Stuttgart), T.Y. Hou (Cal Tech), J. Huang (Univ. NC), P.T. Imhoff (Univ.
Delaware), C.E. Kees (US Army ERDC), C.T. Kelley (NC State Univ.), J.E. McClure (Vir-
gina Tech), R.M. McLaughlin (Univ. NC), J.F. Prins (Univ. NC), L.J. Pyrak-Nolte (Pur-
due), I. Rybak (University of Stuttgart), S. Schlüter (Helmholtz-Centre for Environmen-
tal Research), B.A. Schrefler (Universita ’degli Studi di Padova, Italy), R. Spero (Redbud
Labs), F.J. Valdés-Parada (Universidad Autónoma Metropolitana-Iztapalapa), D. Wilden-
schild (Oregon State Univ.), and B.D. Wood (Oregon State Univ.).

Professional Societies

American Geophysical Union, Member of Groundwater Committee (1989–1993)
Society for Industrial and Applied Mathematics, Member of Geosciences Activity Group

Professional Service

1. Academic Press, Estuarine, Coastal and Shelf Science
Peer Reviewer (1989)

2. Academic Press, Journal of Computational Physics
Peer Reviewer (2000)
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3. American Association for the Advancement of Science, Science
Peer Reviewer (2003)

4. American Chemical Society and American Institute of Chemical Engineers, Biotech-
nology Progress
Peer Reviewer (1992)

5. American Chemical Society, Environmental Science & Technology
Peer Reviewer (1987–Present)
Associate Editor (1992–1996)

6. American Chemical Society, Industrial & Engineering Chemistry Research
Peer Reviewer (1998, 2019)

7. American Chemical Society, Petroleum Research Fund
Peer Reviewer (2000–2016, 2019)

8. American Geophysical Union
Peer Reviewer Water Resources Research (1988–Present)
Peer Reviewer Geophysical Research Letters (2019)
Member of Groundwater Committee (1989–1993)

9. American Scientist
Book Reviews (1990, 1992, 1995)

10. American Society of Agronomy, Journal of Environmental Quality
Peer Reviewer (1987, 1997)

11. Army Research Office
Peer Reviewer (1992–1999)

12. Association of Ground Water Scientists and Engineers, Ground Water
Peer Reviewer (1988–1992, 2004)
Editorial Board (1990–1992)

13. Australian Research Council
Federation Fellowship Peer Reviewer (2004)

14. Baltzer, Computational Geosciences
Peer Reviewer (2001)

15. Cambridge University Press, Journal of Fluid Mechanics
Peer Reviewer (2001, 2016, 2018–2022)

16. Elsevier, Advances in Water Resources
Peer Reviewer (1991)
Editorial Board (1994–1997)
Co-Editor (1997–2015)
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17. Elsevier, Computers & Geosciences
Peer Reviewer (2004, 2021)

18. Elsevier, Environmental Modelling & Software
Peer Reviewer (1999)

19. Elsevier, International Journal of Multiphase Flow
Peer Reviewer (1999)

20. Elsevier, International Journal of Thermal Sciences
Peer Reviewer (2002)

21. Elsevier, Journal of Colloid and Interface Science
Peer Reviewer (2000–2001, 2003)

22. Elsevier, Journal of Contaminant Hydrology
Peer Reviewer (1985, 1993, 1998–2004)

23. Elsevier, Journal of Hydrology
Peer Reviewer (1992)

24. Elsevier, Powder Technology
Peer Reviewer (1999)

25. European Physical Society, Europhysics Letters
Peer Reviewer (2002)

26. Graduate Women in Science
Graduate Student Fellowship Reviewer (2017)

27. International Association on Water Pollution Research and Control, Water Research
Peer Reviewer (1987–1990)

28. JohnWiley and Sons, Inc., International Journal for Numerical Methods in Engineering
Peer Reviewer (2000, 2003)

29. John Wiley and Sons, Inc., Numerical Methods for Partial Differential Equations
Peer Reviewer (1997)

30. Mary Ann Liebert, Inc. Publishers
Peer Reviewer (2004)

31. National Academy of Sciences
Peer Reviewer Proceedings of the National Academy of Sciences (2019–2020)

32. National Computational Science Alliance
Peer Reviewer (1998)

33. National Institute of Environmental Health Sciences
Proposal Review Committee (2004, 2007)
Environmental Health Perspectives, Peer Reviewer (2005)
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34. National Science Foundation
Peer Reviewer (1992–Present)
Panel Member (1993)

35. Natural Environmental Research Council, United Kingdom
Proposal Reviewer (1999)

36. Nature Research, Scientific Reports
Peer Reviewer (2020–2021)

37. New York Center for Hazardous Waste Management
Peer Reviewer (1990)

38. North Carolina Albemarle-Pamlico Estuarine Study
Peer Reviewer (1991)

39. North Carolina Biotechnology Center
Peer Reviewer (1986)

40. North Carolina State University, Raleigh
Dissertation Reviewer (1993, 1997, 2000, 2007, 2012)

41. North Carolina Supercomputing Center
Allocation Committee Member (1995–2002)

42. Pergamon, Chemical Engineering Science
Peer Reviewer (2002)

43. Promotion Reviewer
University of Notre Dame (2017, 2022)
Ohio State University (2018)
Gettysburg College (2018)
Stanford University (2020, 2023)

44. Revista Mexicana de Ingenieŕıa Qúımica
Peer Reviewer (2019)

45. Sage Publishing
Peer Reviewer Hispanic Health Care International (2019)

46. Simula Research Laboratory, Lysaker, Norway
Program Planning Review (2004)

47. Society for Industrial and Applied Mathematics
Journal on Applied Mathematics, Peer Reviewer (2008–2009)

48. Soil Science Society of America, Soil Science Society of America Journal
Peer Reviewer (1997)
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49. South Carolina Hazardous Waste Management Research Fund
Peer Reviewer (1991)

50. Springer Science Publishers, Computational Geosciences
Peer Reviewer (2020)

51. Springer Science Publishers, Meccanica
Peer Reviewer (2005)

52. Springer Science Publishers, Transport in Porous Media
Peer Reviewer (2020)

53. Swiss National Science Foundation
Peer Reviewer (2014)

54. United Arab Emirates Universities
Proposal Reviewer (2023)

55. The Universities Council on Water Resources
Peer Reviewer (1987–1992)

56. United States Department of Agriculture
Peer Reviewer (2003)

57. United States Department of Energy
Review of Subsurface Science Research Program, Multiphase Flow Panel Chair (1991)
Vadose Zone Roadmapping Working Group Member (2000–2001)
Engineering Management Science Program Review Panel (2002)
Peer Reviewer for Office of Basic Energy Sciences (2003–2005)
Multiscale Mathematics Workshop, Environmental and Geosciences Co-Leader (2004)
Office of Basic Energy Sciences, Graduate Fellowship Proposal Reviews (2010–2012)
Office of Basic Energy Sciences, Early Career Awards (2012–2016)
INCITE Program, Panel Member (2011, 2012)
Office of Basic Energy Sciences (2014)
Exascale project proposal review (2016)

58. U.S. Civilian Research and Development Foundation
Peer Reviewer Cooperative Grants Program (2003)

59. University of Pittsburgh, Pittsburgh, Pennsylvania
Bachelors Honors Thesis Reviewer (2006)

60. University of Oslo, Oslo, Norway
Dissertation Reviewer (1996)

61. University of Stuttgart, Stuttgart, Germany
Habilitation Reviewer (2010)
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62. University of Western Australia, Perth, Australia
Dissertation Reviewer (1999)

63. Water Environment Federation, Water Environment Research Journal
Peer Reviewer (1989–1991)
Research Committee (1986–1992)

64. Water Resources Research Institute of North Carolina
Technical Committee Member (1986–1989, 1992–1995)
In-Service Training Program Contributor (1986)
Peer Reviewer (1986–1996)

65. Wiley-Blackwell
Peer Reviewer, Studies in Applied Mathematics (2020)

University of North Carolina Service

Department of Environmental Sciences and Engineering

� Triangle Conference on Environmental Technology—Conducted Workshop “Monitor-
ing and Modeling of Groundwater Contamination” (1986)

� Developed and Directed Short Course “Groundwater Quality Management” (1988)

� Computer Committee (1986–1996)

� Shop Committee (1988–1995)

� Space Committee (1989–1990)

� Water Resources Engineering, Hydrologist Search Committee (1989–1990)

� Strategic Planning and Development Committee (1990–1992)

� Water Resources Engineering, Surface Chemist Search Committee (1995)

� Environmental Management and Policy, Search Committee (1996)

� Department Chair (1999–2005)

� Environmental Chemistry and Hydrology, Search Committee (2007–2008)

� Ad Hoc Promotion Review Committee Chair (2016, 2017)

� Awards Committee Chair (2017–2021)

� Ad Hoc PhD Competencies Committee (2018)

� Post-Tenure Review Committee (2022)
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� Strategic Planning Task Force (2023–Present)

Department of Applied Physical Sciences

� Graduate Studies Committee (2017–2018)

School of Public Health

� Department of Epidemiology Chair Review Committee, Chair (2000–2001)

� Web Steering Committee (2000–2001)

� Strategic Planning Committee, Chair (2001)

� Associate Dean for External Affairs Search Committee (2002)

Marine Sciences Program

� Large-Scale Numerical Modeler Search Committee (1989–1992)

� Appointment and Promotion Committees (1995–1996, 1998–1999, 2001)

University Committees

� University Faculty Council
Alternate Member (1986–1988, 1990)

� University Research Council
Chairman Physical Sciences and Mathematics Review Committee (1994–1995)

� Science Advisory Committee, Division of Basic and Applied Sciences (1998–2000)

� Ad Hoc Committee on Research Administration (1999)

� Environmental Sciences Building Committee, Chair (2001–2003)

� Inside Carolina, Environmental Programs Committee (2002)

� Postdoctoral Advisory Committee (2002–2003)

� Tuition Remission Task Force (2002–2003)

� High-Performance Computing and Communications Advisory Committee (2002–2003)

� University Uses Working Group for Carolina North (2002–2003)

� Tuition Task Force (2004)

� Applied Physical Sciences User Group Committee (2017–2019)

� Provost Committee on Academic Publishing (2022–2024)

� Graduate School Fellowship Review Committees (2023–2024)

9



Research Grants and Contracts

1. Methodology for Assessment of Contamination of the Unsaturated Zone by Leaking
Underground Storage Tanks. Sponsored by: Water Resources Research Institute of
North Carolina (7/85–6/87). Co-Principal Investigator with F.A. DiGiano. Amount:
$70,169.

2. The Transport and Fate of Organic Contaminants in Ground Water Systems. Spon-
sored by: National Science Foundation (9/85–2/88). Principal Investigator. Amount:
$41,521.

3. Mathematical Model for Assessing Multiphase Organic Contaminant Transport in
Ground Water. Sponsored by: University of North Carolina at Chapel Hill University
Research Council (11/85–10/87). Principal Investigator. Amount: $1,500.

4. Modeling Organic Contaminant Sorption Impacts on Aquifer Restoration. Sponsored
by: Water Resources Research Institute of North Carolina (6/86–5/87). Principal
Investigator. Amount: $37,587.

5. Characterization of the Adaptive Abilities of Groundwater Microbial Communities.
Sponsored by: U.S. Environmental Protection Agency, R. S. Kerr Laboratory (10/86–
7/87). Principal Investigator. Amount: $104,000.

6. Development of an Improved Methodology for Assessing the Movement of Gasoline
Origin Contaminants in Ground Water Systems. Sponsored by: University of North
Carolina at Chapel Hill Foundation R. J. Reynolds Fund—Jr. Faculty Development
Award (1/87–12/87). Principal Investigator. Amount: $3,000.

7. Effect of Vapor-Phase Mass Transfer on Aquifer Restoration. Sponsored by: Water
Resources Research Institute of North Carolina (6/87–5/89). Principal Investigator.
Amount: $73,707.

8. Development of a Variable, Dual-Energy Attenuation Method for Measuring Fluid
Saturation in Multiphase Systems. Sponsored by: Biomedical Research Support Funds,
School of Public Health, University of North Carolina at Chapel Hill (6/87–5/88).
Principal Investigator. Amount: $7,257.

9. Investigation of Multi-Component Sorption and Desorption Rates in Saturated Ground
Water Systems. Sponsored by: United States Geological Survey and the Water Re-
sources Research Institute of North Carolina (8/87–10/90). Principal Investigator.
Amount: $321,314.

10. Investigation of Aquifer Response to Purge-Well Rehabilitation. Sponsored by: U.S.
Environmental Protection Agency, R. S. Kerr Laboratory (10/87–9/89). Principal
Investigator. Amount: $101,400.

11. The Impact of Interphase Mass-Transfer Rate and Equilibrium for Multiphase Ground-
water Systems. Sponsored by: Army Research Office (11/87–2/91). Principal Investi-
gator. Amount: $306,739.
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12. Groundwater Quality Management—Continuing Education. Sponsored by: Grumman
Grant, University of North Carolina at Chapel Hill (1/88–12/88). Principal Investiga-
tor. Amount: $4,900.

13. Development of a Modified Elutriate Test to Predict Release of Contaminants from
Sediment Material at the Point of Dredging. Sponsored by: United States Army
Engineer Waterways Experiment Station (8/88–2/90). Co-Principal Investigator with
F.A. DiGiano. Amount: $161,901.

14. Movement and Dissipation of Toxicants and Water in Natural Soil Environments.
Sponsored by: United States Geological Survey and the Water Resources Research
Institute of North Carolina (6/89–5/92). Principal Investigator. Amount: $95,590
(UNC Share) from $349,788 (Total Project).

15. Investigation of a Cosolvent Strategy for Groundwater Quality Restoration. Sponsored
by: Biomedical Research Support Funds, School of Public Health, University of North
Carolina at Chapel Hill (6/89–4/90). Principal Investigator. Amount: $8,450.

16. An Investigation of Waste Burial Areas. Sponsored by: Health and Safety Office,
University of North Carolina at Chapel Hill (11/89–5/91). Principal Investigator.
Amount: $33,500.

17. Computer Simulation of Push-Pull Systems. Sponsored by: National Institutes of
Health (9/90–8/92). Co-Principal Investigator with M.R. Flynn. Amount: $157,940.

18. An Evaluation of Scale Effects in Multiphase Porous Media Systems. Sponsored by:
University of North Carolina at Chapel Hill University Research Council (11/90–
10/92). Principal Investigator. Amount: $2,000.

19. RCRA Facility Investigation for Waste Drum and Landfill Areas. Sponsored by: Health
and Safety Office, University of North Carolina at Chapel Hill (10/90–9/91). Principal
Investigator. Amount: $26,350.

20. Investigation of Scale and Heterogeneity Effects on Flow and Transport in Multiphase
Systems. Sponsored by: United States Army Research Office (5/91–4/94). Principal
Investigator. Amount: $435,000.

21. Simulation of Multiphase Flow and Transport Phenomena in Subsurface Systems.
Sponsored by: North Carolina Supercomputing Center (7/91–6/92). Principal In-
vestigator. Amount: 200 hours of Cray Y-MP time.

22. Computer Simulation of Push-Pull Systems. Sponsored by: North Carolina Supercom-
puting Center (7/91–6/92). Co-Principal Investigator with M.R. Flynn. Amount: 100
hours of Cray Y-MP time.

23. An Evaluation of Enhanced Aquifer Remediation Strategies for Subsurface Restoration.
Sponsored by: Water Resources Research Institute of North Carolina (7/91–12/92).
Principal Investigator. Amount: $39,902.
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24. The Role of Biosurfactants in Biodegradation of Hydrophobic Pollutants by Indigenous
Microorganisms in Soil. Sponsored by: United States Geological Survey and the Water
Resources Research Institute of North Carolina (8/91–7/94). Co-Principal Investigator
with M.D. Aitken. Amount: $348,631.

25. Supercomputer Simulation of Pump-and-Treat Methods for Aquifer Restoration. Spon-
sored by: U.S. Environmental Protection Agency, R. S. Kerr Laboratory (10/91–8/93).
Principal Investigator. Amount: $100,000.

26. Supercomputer Simulation of Pump-and-Treat Methods for Aquifer Restoration. Spon-
sored by: Cray Research Environmental and Computational Science Program through
the North Carolina Supercomputing Center. (1/92–12/92). Principal Investigator.
Amount: $7,000 and 80 hours of Cray Y-MP time.

27. An Investigation of Flow and Transport Phenomena in Multicomponent, Multiphase
Subsurface Systems. Sponsored by: National Institute of Environmental Health Sci-
ences (4/92–3/95). Principal Investigator. Amount: $618,315.

28. Stochastic Analysis of Flow and Transport Phenomena in Subsurface Systems Using
a Space Transformation Method. Sponsored by: National Institute of Environmental
Health Sciences (4/92–3/95). Co-Principal Investigator with G. Christakos. Amount:
$507,465.

29. An Investigation of Fluid Flow and Contaminant Transport Processes in Heterogeneous
Multiphase Systems. Sponsored by: Army Research Office (7/92–6/97). Principal
Investigator. Amount: $2,200,856.

30. Supercomputer Simulation of Aquifer Remediation. Sponsored by: North Carolina
Supercomputing Center (1/93–12/93). Principal Investigator. Amount: 450 hours of
Cray Y-MP time.

31. Supercomputer Simulation of Pump-and-Treat Methods for Aquifer Restoration. Spon-
sored by: Cray Research Environmental and Computational Science Program through
the North Carolina Supercomputing Center. (1/93–12/93). Principal Investigator.
Amount: $7,000 and 100 hours of Cray Y-MP time.

32. Supercomputer Simulation of Fixed and Adaptive Solutions to the Richards’ Equation.
Sponsored by: North Carolina Supercomputing Center (2/93–2/94). Co-Principal In-
vestigator with R.W. Skaggs, North Carolina State University. Amount: 25 hours of
Cray Y-MP time.

33. Modeling Enhanced Remediation Methods for Multiphase Subsurface Systems. Spon-
sored by: Hoechst Celanese Corporation (3/93–6/95). Principal Investigator. Amount:
$52,800.

34. Simulation of Flow and Transport Phenomena in Heterogeneous Multiphase Systems.
Sponsored by: National Science Foundation, Pittsburgh Supercomputing Center (12/93–
1/95). Principal Investigator. Amount: 200 hours of Cray C90 time.
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35. Simulation of Flow and Transport Phenomena in Heterogeneous Multiphase Multicom-
ponent Systems. Sponsored by: Cray Research Environmental and Computational
Science Program through the North Carolina Supercomputing Center (1/94–3/96).
Principal Investigator. Amount: $15,000 and 200 hours of Cray Y-MP time.

36. Simulating Flow and Transport Phenomena in Heterogeneous Multiphase Systems.
Sponsored by: North Carolina Supercomputer Center (7/94–6/96). Principal Investi-
gator. Amount: 450 hours Cray Y-MP time.

37. An Investigation of Multiphase Mass Transfer Phenomena. Sponsored by: National In-
stitute of Environmental Health Sciences (4/95–3/00). Principal Investigator. Amount:
$1,085,110.

38. Stochastic Analysis of Flow and Transport Phenomena. Sponsored by: National In-
stitute of Environmental Health Sciences (4/95–3/00). Co-Principal Investigator with
G. Christakos. Amount: $1,052,890.

39. Superfund Center Outreach. Sponsored by: National Institute of Environmental Health
Sciences (4/95–3/00). Principal Investigator. Amount: $221,360.

40. An Investigation of Fluid Flow and Contaminant Transport Processes in Heterogeneous
Multiphase Systems—AASERT Supplemental Request for Student Support. Spon-
sored by: United States Army Research Office (5/95–5/98). Principal Investigator.
Amount: $100,000.

41. Equipment to Support Research on Mass Transfer Phenomena in Multiphase Systems.
Sponsored by: Department of Defense, DURIP (8/95–7/96). Principal Investigator.
Amount: $380,662.

42. Simulating Flow and Transport Phenomena in Heterogeneous Multiphase Systems.
Sponsored by: U.S. Army Engineer Waterways Experiment Center through MCNC
(10/95–9/98). Principal Investigator. Amount: $233,262 (UNC Share).

43. Development and Application of Models for Multiphase Porous Media Systems. Spon-
sored by: North Carolina Supercomputer Center (7/96–2/98). Principal Investigator.
Amount: 980 hours Cray T916 time, and 5,000 hours of Cray T3D/T3E time.

44. Modeling Subsurface Transport Phenomena. Sponsored by: North Carolina Super-
computer Center (7/96–2/98). Principal Investigator. Amount: 900 hours Cray T916
time; and 3,000 hours of Cray T3E time.

45. Simulation of Multiphase Flow and Multicomponent Transport Phenomena in Het-
erogeneous Porous Media Systems. Sponsored by: Cray Research Environmental and
Computational Science Program through the North Carolina Supercomputing Center
(1/97–12/97). Principal Investigator. Amount: $8,000, and 100 hours of Cray T916
time.
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46. Simulation of Biodegradation and Multicomponent Transport Phenomena in Hetero-
geneous Porous Media Systems. Sponsored by: Cray Research Environmental and
Computational Science Program through the North Carolina Supercomputing Center
(1/98–12/98). Principal Investigator. Amount: $8,000; 100 hours of Cray T916 time,
and 1,000 hours of Cray T3E time.

47. Modeling Subsurface Transport Phenomena. Sponsored by: North Carolina Super-
computer Center (2/98–8/99). Principal Investigator. Amount: 900 hours Cray T916
time, and 6,000 hours of Cray T3E time.

48. Technology Transfer of Basic Research on Multiphase Subsurface Fate and Transport.
Sponsored by: Army Research Office (4/98–1/99). Principal Investigator. Amount:
$60,000.

49. The Role of Chemotaxis in the Biodegradation of Naphthalene in Porous Media. Spon-
sored by: National Science Foundation (9/98–8/00). Co-Principal Investigator with
M.D. Aitken. Amount: $215,000.

50. DAE/MOL Approach for Simulating Multiphase Flow. Sponsored by: Cray Research
Environmental and Computational Science Program through the North Carolina Su-
percomputing Center (1/99–12/99). Principal Investigator. Amount: $8,000; 100
hours of Cray T916 time, and 1,000 hours of Cray T3E time.

51. Atomic Force Microscopy Presents New Opportunities for Environmental Research.
Sponsored by: Department of Defense, DURIP (3/99–2/00). Co-Principal Investigator
with S.T. Martin. Amount: $147,000.

52. Closure of Thermodynamically Constrained Models of Multiphase Flow. Sponsored by:
University of North Carolina at Chapel Hill University Research Council (4/99–3/01).
Principal Investigator. Amount: $2,600.

53. Collaborative Research: Closure of Thermodynamically Constrained Models for Mul-
tiphase Systems. Sponsored by: National Science Foundation (9/99–8/02). Principal
Investigator, Collaborator: W.G. Gray, University of Notre Dame. Amount: $183,312
from total award of $300,000.

54. Supercomputing Support for Investigations of Multiphase Flow and Transport Phe-
nomena in Porous Medium Systems. Sponsored by: North Carolina Supercomputer
Center (11/99–10/00). Principal Investigator. Amount: 60,000 hours IBM SP time,
and 10,000 hours of SGI Origin 2000 time.

55. An Object Oriented Model for Nitrogenous Pollutants. Sponsored by: U.S. Environ-
mental Protection Agency (3/00–3/03). Co-Principal Investigator. Amount: $345,533.

56. Environmental Exposure and Effect of Hazardous Chemicals. Sponsored by: National
Institute of Environmental Health Sciences (4/00–3/06). Component Project and Core
Principal Investigator (J.A. Swenberg, Principal Investigator). Total Award Amount:
$17,800,017.
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57. Modeling Multiscale, Multiphase Porous Medium Systems. Sponsored by: North Car-
olina Supercomputer Center (11/00–10/01). Principal Investigator. Amount: 240,000
hours IBM SP time, 9,000 hours of SGI Origin 2000 time, and 1225 hours of Cray T916
time.

58. Flow and Transport in Porous Media. Sponsored by: Army Research Office (5/01–
4/02). Principal Investigator. Amount: 200,000 hours of IBM SP3 time.

59. A Distributed, High Performance Computing System for the Applied Sciences. Spon-
sored by: National Science Foundation (8/01–7/04). Co-Principal Investigator. Amount:
$598,173.

60. Bacterial Chemotaxis to Naphthalene Desorbing from a Nonaqueous-Phase Liquid.
Sponsored by: National Science Foundation (9/01–8/04). Investigator (M.D. Aitken,
Principal Investigator). Amount: $386,072.

61. ITR/AP: Collaborative Research: Sampling Methods for Optimization and Control
of Subsurface Contamination. Sponsored by: National Science Foundation (10/01–
9/04). Principal Investigator for UNC, Collaborators: J.E. Dennis, Rice University;
and C.T. Kelley, North Carolina State University. Amount: $166,667 from total award
of $500,000.

62. Supercomputing Support for Modeling Multiphase Flow and Transport in Porous
Medium Systems. Sponsored by: North Carolina Supercomputer Center (11/01–
10/02). Principal Investigator. Amount: 377,000 hours IBM SP3 time, 7,400 hours of
SGI Origin 2000 time, and 25 hours of Cray T916 time.

63. Environmental Modeling Research at the University of North Carolina at Chapel
Hill. Sponsored by: U.S. Department of Energy (4/02–4/05). Principal Investiga-
tor. Amount: $969,000.

64. Modeling Multiphase Transport Phenomena from the Pore to the Field Scale. Spon-
sored by: North Carolina Supercomputer Center (11/02–10/03). Principal Investi-
gator. Amount: 285,000 hours IBM SP3 time, and 1,400 hours of SGI Origin 2000
time.

65. CMG: Multiphase Porous Medium Dynamics: Pore to Field Scale. Sponsored by:
National Science Foundation (8/03–7/08). Principal Investigator. Amount: $662,000.

66. DNAPL Source Remediation Using Brine Barriers. Sponsored by: National Institute
of Environmental Health Sciences (4/4–3/6). Component Project Principal Investiga-
tor (J.A. Swenberg, Research Center Principal Investigator). Total Award Amount:
$509,549.

67. Collaborative Research: Upscaled Mass Transfer Coefficients for Modeling Dissolution
of Nonaqueous Phase Liquids in Homogeneous and Heterogeneous Porous Media in the
Field. Sponsored by: National Science Foundation (1/05–12/08). Principal Investiga-
tor. Amount: $196,494.
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68. Environmental Exposure and Effect of Hazardous Chemicals. Sponsored by: National
Institute of Environmental Health Sciences (4/06–3/10). Component Project and Core
Principal Investigator (J.A. Swenberg, Principal Investigator). Total Award Amount:
$12,103,713.

69. Promoting North Carolina’s Economic Development Through Strategic Water Re-
source Management. Sponsored by: University of North Carolina Research Com-
petitiveness Fund (1/08–12/08). Co-Principal Investigator (G.W Characklis, Principal
Investigator). Total Award Amount: $245,650.

70. Environmental Exposure and Effect of Hazardous Chemicals, Supplement to Project 6.
Sponsored by: National Institute of Enviromental Health Sciences (9/09–8/11). Com-
ponent Project Principal Investigator (J.A. Swenberg, Principal Investigator). Total
Award Amount: $221,994.

71. SISGR—Multiscale Modeling of Multiphase Flow, Transport, and Reactions in Porous
Medium Systems, Sponsored by: U.S. Department of Energy (9/15/09–9/14/12). Prin-
cipal Investigator. Total Award Amount: $600,000.

72. Collaborative Research: CDI-Type II–Revolutionary Advances in Modeling Transport
Phenomena in Porous Medium Systems. Sponsored by: National Science Foundation
(12/1/09–09/30/15). Principal Investigator. Total Award Amount: $1,700,000 (UNC
Award Amount: $1,100,000).

73. Multiscale Modeling of Multiphase Flow, Transport, and Reactions in Porous Medium
Systems. Sponsored by: U.S. Department of Energy (9/15/12–9/14/16). Principal
Investigator. Total Award Amount: $623,474.

74. CC-NIE Network Infrastructure: Enabling Data-Driven Research. Sponsored by: Na-
tional Science Foundation (12/1/12–11/30/14). Co-Principal Investigator (Jay Aikat,
Principal Investigator). Total Award Amount: $499,529.

75. Advancing Models for Multiphase Flow and Transport in Porous Medium Systems.
Sponsored by: U.S. Department of Energy (1/1/14–12/31/16). Co-Principal Investi-
gator (James E. McClure, Principal Investigator). Total Award Amount: 180 million
core hours of computational time on Cray XK7 Titan at Oak Ridge National Labora-
tory.

76. Thermodynamically Constrained Averaging Theory for Multiscale Systems. Sponsored
by: Army Research Office (6/6/14–8/31/18). Principal Investigator. Total Award
Amount: $693,794.

77. Advancing Mechanistic Understanding of Two-Fluid-Phase Flow in Porous Medium
Systems. Sponsored by : National Science Foundation (4/1/16–3/31/19). Principal
Investigator. Total Award Amount: $460,762.

78. Elucidating Physicochemical Processes Affecting Transport Phenomena Resulting from
Hydraulic Fracturing of Natural Gas Reservoirs. Sponsored by : National Science Foun-
dation (9/1/16–8/31/19). Principal Investigator. Total Award Amount: $340,000.
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79. Advancing Models for Multiphase Flow and Transport in Porous Medium Systems.
Sponsored by: U.S. Department of Energy (1/1/17–12/31/18). Co-Principal Investi-
gator (James E. McClure, Principal Investigator). Total Award Amount 215 million
core hours of computational time on Cray XK7 Titan at Oak Ridge National Labora-
tory.

80. Equipment to Support the Validation of Multiscale Mathematical Models of Multiphase
Transport Phenomena. Sponsored by: Army Research Office (5/30/18–5/29/19). Prin-
cipal Investigator. Total Award Amount: $240,039.

81. Sustainable Access to Safe Water: Graphene-Polymer Nanocomposite Membranes for
Water Purification. Sponsored by: Creativity Hubs Program, Office of the Vice Chan-
cellor for Research, University of North Carolina at Chapel Hill. (7/1/18–6/30/20).
Co-Principal Investigator (Theo J. Dingemans, Principal Investigator). Total Award
Amount: $500,000.

82. Closing, Evaluating, and Validating Multiphase Flow Models in Porous Medium Sys-
tems. Sponsored by: U.S. Department of Energy (1/1/19–12/31/21). Principal In-
vestigator. Total Award Amount: 771,000 Summit node hours, Oak Ridge National
Laboratory, IBM AC922; and 620,000 Titan node hours, Oak Ridge National Labora-
tory, Cray XK7.

83. Formulation, Closure, Evaluation, and Validation of Multiscale, Multiphase Models.
Sponsored by: Army Research Office (8/15/19–1/14/23). Principal Investigator. Total
Award Amount: $627,378.

84. Molecular Dynamics Simulations of Water and Salt Transport Through Crosslinked
Aromatic Polyamide Reverse Osmosis Membranes, Sponsored by: National Science
Foundation (2/6/20–2/5/21). Principal Investigator. Total Award Amount: SDSC
Comet GPU Nodes 2,500 GPU hours; and TACC/Dell/Intel/Knights Landing, Skylake
System (Stampede2) 1,600 node hours; estimated value provided by sponsor: $1,122.

85. The UNC Chapel Hill Superfund Research Program (UNC-SRP), Sponsored by: Na-
tional Institute of Health (2/20/20–1/31/25). Co-Investigator Projects 4 and 5 (Re-
becca Fry, Principal Investigator). Total Award Amount: $12,240,332.

86. Enhanced MDx: A Computational Model to Optimize Pre-Analytical Pathogen Isola-
tion from Whole Blood, Sponsored by: Small Business Technology Transfer Program,
Phase I and Phase II Award, National Institute of General Medical Sciences (9/10/20–
5/31/24). Principal Investigator. Total Award Amount: $2,283,649.

87. Molecular Dynamics Simulations of Water and Solute Transport Through Crosslinked
Aromatic Polyamide Reverse Osmosis Membranes, Sponsored by: National Science
Foundation (10/1/20–12/31/21). Principal Investigator. Total Award Amount: PSC
Bridges-2 2,212,000 Core-hours, and SDSC Dell Cluster Expanse 2,212,000 Core-hours;
estimated value provided by sponsor: $36,478.
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88. Molecular Dynamics Simulations of Water and Solute Transport Through Crosslinked
Aromatic Polyamide Reverse Osmosis Membranes, Sponsored by: National Science
Foundation (1/1/22–6/30/23). Principal Investigator. Total Award Amount: PSC
Bridges-2 4,761,986 Core-hours, and SDSC Dell Cluster Expanse 4,761,986 Core-hours;
estimated value provided by sponsor: $78,530.64.

89. Molecular Dynamics Simulations of Water and Solute Transport Through Crosslinked
Aromatic Polyamide Reverse Osmosis Membranes, Sponsored by: ACCESS Program,
National Science Foundation (7/1/23–12/31/24). Principal Investigator. Total Award
Amount: PSC Bridges-2 4,932,430 Core-hours, and SDSC Dell Cluster Expanse 4,932,430
Core-hours; estimated value provided by sponsor: $83,532.15.

Post-Doctoral Associates

1. Paul T. Imhoff (1992–1996)
Education: Ph.D. Civil Engineering, Princeton University (1992);
Nature of Collaboration: analysis of aqueous-gas phase mass transfer in porous media,
experimental investigations of finger formation in multiphase porous media systems,
stability analysis for finger formation, and experimental investigations of enhanced
remediation methods.

2. Itaru Okuda (1993–1995)
Education: Ph.D. Soil and Water Science, University of Florida, Gainesville (1993);
Nature of Collaboration: experimental and theoretical analysis of cosolvent, thermal,
and surfactant methods of enhanced remediation.

3. Simon Gleyzer (1993–1998)
Education: Ph.D. Civil Engineering, Ufa, Institute of Oil, Russia (1991);
Nature of Collaboration: mathematical model formulation and experimental investi-
gation of cosolvent, thermal, and surfactant methods of enhanced remediation.

4. Joseph A. Pedit (1994–2010)
Education: Ph.D. Environmental Sciences and Engineering, University of North Car-
olina at Chapel Hill (1994);
Nature of Collaboration: experimental and mathematical modeling aspects of sorp-
tion/desorption processes, modeling of advanced oxidation processes, modeling chemo-
taxis in porous medium systems, pesticide transport and fate, and experimental aspects
of multiphase systems.

5. Clinton S. Willson (1996–1998)
Education: Ph.D. Civil Engineering, University of Texas, Austin, Texas (1996);
Nature of Collaboration: experimental and mathematical modeling aspects of enhanced
remediation of DNAPL-contaminated systems.

6. Markus Hilpert (1997–2002)
Education: Ph.D. Engineering, University of Karlsruhe, Germany (1997);
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Nature of Collaboration: mobilization of residual NAPLs using sound waves, and pore-
scale modeling of multiphase systems.

7. Marylene Moutier (1998–1999)
Education: Dr. Ing. Soil Physics, Catholic University of Louvain, Louvain-la-Neuve,
Belgium (1996);
Nature of Collaboration: density-enhanced mobilization of DNAPLs, and colloidal
transport and reaction phenomenon.

8. Christopher E. Kees (2001–2002)
Education: Ph.D. Environmental Sciences and Engineering, University of North Car-
olina at Chapel Hill (2001);
Nature of Collaboration: adaptive temporal integration, domain decomposition pre-
conditioning, multiphase flow and transport simulation, hydrologic modeling.

9. Matthew W. Farthing (2002–2004)
Education: Ph.D. Environmental Sciences and Engineering, University of North Car-
olina at Chapel Hill (2002);
Nature of Collaboration: problem solving environments, higher-order time integration,
locally conservative finite element methods, adaptive numerical methods.

10. Joseph F. Kanney (2002–2003)
Education: Ph.D. Environmental Sciences and Engineering, University of North Car-
olina at Chapel Hill (2002);
Nature of Collaboration: problem solving environments, split-operator approaches,
geochemical modeling.

11. Chongxun Pan (2003–2006)
Education: Ph.D. Environmental Sciences and Engineering, University of North Car-
olina at Chapel Hill (2003);
Nature of Collaboration: pore-scale modeling, multiphase porous medium physics,
problem solving environments.

12. Sarah E. Gasda (2007–2011, co-advised along with W.G. Gray)
Education: Ph.D. Princeton University (2007);
Nature of Collaboration: development of adaptive integration methods, error estima-
tion and control for split-operator methods, and NAPL dissolution fingering in hetero-
geneous systems.

13. Amber S. Jackson (2011)
Education: Ph.D. Mathematics, University of North Carolina at Chapel Hill (2011);
Nature of Collaboration: development of the thermodynamically constrained averaging
theory.

14. James E. McClure (2011–2012)
Education: Ph.D. Environmental Sciences and Engineering, University of North Car-
olina at Chapel Hill (2011);
Nature of Collaboration: pore-scale modeling, multiphase porous medium physics.
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15. Roham Bakhtyar (2012–2014)
Education: Iran University of Science and Technology and Ecole Polytechnique Fédérale
de Lausanne, Switzerland (2009);
Nature of Collaboration: modeling sediment transport processes.

16. Hauswirth, Scott C. (2014–2016)
Education: Ph.D. Environmental Sciences and Engineering, University of North Car-
olina at Chapel Hill (2014);
Nature of Collaboration: transport phenomena during hydraulic fracturing, carbon
sequestration, and environmental remediation.

17. Dye, Amanda L. (2015–2016)
Education: Ph.D. Environmental Sciences and Engineering, University of North Car-
olina at Chapel Hill (2015);
Nature of Collaboration: experimental and modeling of multiphase flow in porous
media.

18. Vadala-Roth, Benjamin L. (2020–2022)
Education: Ph.D. Mathematics, University of North Carolina at Chapel Hill (2020);
Nature of Collaboration: modeling of shallow water systems.

19. Weigand, Timothy M. (2020–2023)
Education: Ph.D. Environmental Sciences and Engineering, University of North Car-
olina at Chapel Hill (2020);
Nature of Collaboration: molecular- and continuum-scale modeling of flow and trans-
port phenomena in porous materials.

20. Pamela B. Schultz (2011–2020, 2023–)
Education: Ph.D. Environmental Sciences and Engineering, University of North Car-
olina at Chapel Hill (2011);
Nature of Collaboration: modeling non-dilute systems using the thermodynamically
constrained averaging theory, physicochemical mechanisms and risk assessment of hy-
draulic fracturing, modeling microfluidic devices.

Doctoral Students Directed

1. Mayer, Alex S. (1992) An Investigation of Residual Nonaqueous Phase Liquid Disso-
lution in Saturated Groundwater Systems.

2. Rabideau, Alan J. (1994) Modeling of Reactive Solute Transport in Heterogeneous
Porous Media: Application to Aquifer Remediation by Pump-and-Treat.

3. Pedit, Joseph A. (1994) An Investigation of Sorption by Heterogeneous Natural Solids.

4. Williams, Glenn A. (1998) Numerical Modeling of Variably Saturated Flow in Porous
Media.
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5. Kees, Christopher E. (2001) Multiphase Flow Modeling with DAE/MOL Methods.

6. Hill iii, Edward H. (2001) An Investigation of Enhanced Remediation Techniques for
the Cleanup of Subsurface DNAPL Spills.

7. Kanney, Joseph F. (2002) Numerical Solution of Reactive Transport Problems in Sub-
surface Systems.

8. Farthing, Matthew W. (2002) Accurate, Efficient Methods for Modeling Flow and
Transport in Porous Media.

9. Pan, Chongxun (2003) Use of Pore-scale Modeling to Understand Flow and Transport
in Porous Media.

10. Li, Huina (2006) Modeling Multiphase Flow in Porous Medium Systems at Multiple
Scales.

11. Johnson Wright, Deona N. (2010) Remediation of Dense Nonaqueous Phase Liquids
from Contaminated Subsurface Systems Using a Class of Brine-Based Remediation
Technologies.

12. McClure, James E. (2011) Microscale Modeling of Fluid Flow in Porous Medium Sys-
tems.

13. Jackson, Amber S. (2011) Multiscale Modeling of Multiphase Flow in Porous Medium
Systems Using the Thermodynamically Constrained Averaging Theory Approach, De-
partment of Mathematics.

14. Birak, Pamela S. (2011) Remediation of Multicomponent Dense Nonaqueous Phase
Liquids in Porous Media.

15. Hauswirth, Scott C. (2014) Physicochemical Approaches for the Remediation of Man-
ufactured Gas Plant Tar in Porous Media.

16. Dye, Amanda L. (2015) Analysis of Two-Fluid-Phase Porous Medium Systems Using
Microscale Experiments and Lattice Boltzmann Modeling.

17. Weigand, Timothy M. (2020) On the Use of Entropy Production to Improve Mathe-
matical Models and Numerical Methods for Non-Dilute Flow and Transport in Porous
Media.

18. Vickers, Riley (2023) Molecular-Scale Analysis of the Morphology, Topology, and Per-
formance Of Crosslinked Aromatic Polyamide Used in Reverse Osmosis Membranes,
Co-Advisor with Orlando Coronell.

19. Bowers, Christopher A. (2024) Generalized Newtonian Fluid Mechanics in Porous
Medium Systems.

20. Bruning, Kelsey M. (—) Evaluation and Validation of Closure Relations for Two-Fluid
Flow in Porous Medium Systems.
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21. Fowler, Christopher P. (—) Closing, Evaluating, and Validating a Thermodynamically
Constrained Averaging Theory Based Model for Two-Fluid Flow in Porous Media,
Department of Mathematics.

22. Shepherd, Brittany J. (—) Thermodynamically Constrained Averaging Theory Based
Modeling of Environmental Systems, Department of Mathematics.

23. Nelson, Thomas M. (—) On the Macroscale Modeling of Two-Fluid Flow in Porous
Medium Systems Using the Thermodynamically Constrained Averaging Theory, De-
partment of Mathematics.

24. Gyimah, Rita Akosua Anima (—) Pathogen Transport in Porous Medium Systems.

Masters Students Directed

1. Gilbertsen, Robert H. (1987) Application of Contaminant Fate and Transport Models
in Saturated Soils.

2. Wallingford, Edward D. (1987) Evaluation of a Carbon Sorption Method for Sampling
Gasoline Vapors in the Subsurface, (Co-Directed).

3. Mayer, Alex S. (1987) Development of a Three-Dimensional Groundwater Flow Model.

4. Roche, Anne C. (1988) Assessment of Extraction Methodologies for Measuring Sub-
surface Contamination, (Co-Directed).

5. Corn, Frederick E. (1989) Vapor Phase Mass Transfer in Partially-Saturated Porous
Media.

6. Eckert, Donna C. (1989) An Analysis of Petrov-Galerkin Methods for Simulating Sorp-
tion and Biodegradation in Groundwater Systems.

7. Staes, Edward G. (1989) Vapor Phase Contaminant Transport Above a Shallow Aquifer.

8. Poirier-McNeill, Michele M. (1989) Mass Transfer from Non-Aqueous Phase Liquids to
the Aqueous Phase in Groundwater Systems.

9. Chang, Shiou-Ling (1989) Sorption-Desorption of Diuron in Subsurface Systems: An
Investigation of Desorption Hysteresis.

10. Szatkowski, Andrew (1990) An Investigation of Interphase Mass Transfer at the Sat-
urated-Unsaturated Zone Interface.

11. Yoon, Jeyong (1990) A Method for Predicting Release of Contaminants at the Point
of Dredging, (Co-Directed).

12. Levert, Angela M. (1990) Investigation of Competitive Sorption of Hydrophobic Or-
ganic Contaminants on Subsurface Materials.
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13. Bordelon, Jeffery P. (1991) An Investigation of Gas Phase Mass Transport in Porous
Media Systems.

14. Wisniewski, Rebecca D. (1991) An Analysis of Two-Well Tracer Tests.

15. Rossabi, Joseph (1991) A Fiber Optic Spectroscopic Analysis of Diuron Sorption/De-
sorption Processes in Subsurface Media.

16. Nelson, Elizabeth M. (1991) An Investigation into the Effects of Heterogeneity on
Subsurface Flow and Transport.

17. Cornew, Frank H. (1992) An Analysis of Methods for Modeling Advective-Dominated
Transport.

18. Williams, Glenn A. (1992) An Analysis of Adaptive Finite Element Methods for Sim-
ulating Two-Dimensional Contaminant Transport in Groundwater Systems.

19. AVS, Mallikarjun (1993) Modeling Aquifer Storage and Recovery of Treated Drinking
Water.

20. Harrington, Natalie W. (1993) Modeling Subsurface Effects of Organic Waste Land
Application.

21. Lowry, Michael I. (1993) Pore-Scale Modeling of Nonwetting-Phase Residual in Porous
Media.

22. Frizzell, Angela (1994) An Evaluation of Thermal Effects on Nonaqueous Phase Liquid
Dissolution in Porous Media.

23. Grant, Jeffrey D. (1994) Development and Analysis of Spatially Adaptive Methods for
the Numerical Solution of Richards’ Equation.

24. Vancho, Laura A. (1994) The Cosolvent Effect of Methanol on the Equilibrium Between
Tetrachloroethylene and Water.

25. Bethea III, John H. (1994) An Evaluation of Long-Term Sorption Phenomena.

26. Thyrum, Geoffery P. (1994) An Investigation of Residual Nonaqueous Phase Liquid
Dissolution in Water Saturated Porous Media.

27. Houyoux, Marc R. (1995) An Evaluation of Decision Making for Aquifer Restoration.

28. Yang, Aiwei (1995) Simulating Random Packing of Porous Media.

29. Hemmer, Paula M. (1995) Investigation of Methods for Determining Hydraulic Prop-
erty Models for Unsaturated Flow.

30. Corson, Drew R. (1995) Long-Term Batch Sorption of Naphthalene and Phenanthrene
on Sandy Aquifer Materials.
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31. Weeber, Philip A. (1996) An Integral Continuum Approach to the Formulation of Flow
and Transport Equations in Porous Media Systems.

32. Homewood, Susan L. (1997) Analysis of Processes Affecting Subsurface Biodegradation
of BTEX Compounds.

33. Hall, Joy L. (1997) Surfactant Enhanced Mobilization of Nonaqueous Phase Liquids
in Porous Media.

34. Arthur, Morris H. (1998) Complete Dissolution of Trichloroethylene in Saturated Porous
Media.

35. Pau, Oliver (1998) Mass Transfer Rate Limitation Effects on Partitioning Tracer Tests.

36. Bond, Rick G. (2000) An Analysis of Density Enhanced Remediation of DNAPLs.

37. Alfaro, José L. (2001) Surfactant Enhanced DNAPL Pool Removal with a Dense Brine
Barrier Strategy in Heterogeneous Porous Media.

38. Abhishek, Chandra (2002) Method of Lines Solution of Richards’ Equation with Spa-
tially and Temporally Adaptive Discretization Techniques.

39. Nienhueser, Ian A. (2002) Discontinuous Galerkin Methods and Higher-Order Tempo-
ral Approximations for Modeling Saturated Groundwater Flow.

40. Johnson, Deona N. (2003) Controlled Density-Motivated Mobilization of DNAPL Using
a Brine Barrier Technology in Heterogeneous Porous Media.

41. Fitchett, Ebony V. (2004) An Investigation of Residual Coal Tar Mobilization in Water
Saturated Porous Media.

42. Sanderson, Patrick M. (2006) Development and Application of Analytical Methods to
Evaluate DNAPL Remediation Using a Brine Based Remediation Technology.

43. Murphy, Lauren L. (2006) The Effects of Viscosity and Subsurface Heterogeneity on a
Brine Barrier Approach to DNAPL Remediation.

44. Fan, Xiangyu (2008) Multiscale Modeling of Surfactant Phase Behavior in the Reme-
diation of DNAPL Contamination.

45. Lee, Juneil (2008) Modeling Groundwater for the Coastal Plain Region of North Car-
olina.

46. Newman, Arne P. (2008) An Investigation of Cosolvent Flushing for the Remediation
of PAH’s from Former Manufactured Gas Plant Sites.

47. Lebron, Benjamin L. (2008) Remediation of Contaminated Soil from a Former Manu-
factured Gas Plant with Heat-Activated Sodium Persulfate.

48. Rylander, Seth C. (2010) Remediation of Coal Tar Contaminated Porous Medium
Systems.
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49. Dye, Amanda L. (2011) Lattice Boltzmann Simulation of Non-Darcy Flow in Sphere
Packings.

50. Tapscott, Caroline E. (2015) An Evaluation of Flow and Transport Properties for
Hydraulic Fracturing Fluids in Porous Medium Systems.

51. Tao, Ranxin (2016) An Investigation of Flow Rate Motivated Mobilization of En-
trapped Organic Liquids in Two-Fluid Phase Porous Medium Systems.

52. Jiang, Minge (2019) Dilute Species Transport in Non-Newtonian, Single-Fluid, Porous
Medium Systems.

Bachelors Honors Students Directed

1. Granbery, Emmie K. (2007) Characterization of PCE Source Zone Mass Flux in a
Three-Dimensional, Heterogeneous System.

2. Williams, Dana A. (2008) Chemical and Physical Properties of Coal Tar from Former
Manufactured Gas Plants.

3. Tsang, M. Ashley (2010) The Influence of Heterogeneity and Spill Size on Dissolution
Fingering.

4. Crockett, Audrey (2013) An Investigation of Species Transport in Non-Dilute Porous
Medium Systems for Varying Density, Viscosity, and Chemical Potential.

5. Schaberg, Erin (2014) Characterizing Pore-Scale Morphology of Non-Aqueous Phase
Liquids Using Three-Dimensional Image Analysis.

Publications

Dissertation

1. Modeling of sorption and desorption phenomena for hydrophobic organic contaminants
in saturated soil environments, Ph.D. Dissertation, University of Michigan, Ann Arbor,
Michigan, 1984.

Books

2. Miller, C.T., M.B. Parlange, and S.M. Hassanizadeh, Editors (2003) 25 Years of Ad-
vances in Water Resources, Elsevier, Amsterdam, The Netherlands, 534 pp.

3. Miller, C.T., M.W. Farthing, W.G. Gray, and G.F. Pinder, Editors (2004) Compu-
tational Methods in Water Resources, Volume 1, Developments in Water Science 55,
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Proceedings of the 15th International Conference on Computational Methods in Wa-
ter Resources (CMWR XV), June 13–17 2004, Chapel Hill, North Carolina, Elsevier,
Amsterdam, The Netherlands, 949 pp.

4. Miller, C.T., M.W. Farthing, W.G. Gray, and G.F. Pinder, Editors (2004) Compu-
tational Methods in Water Resources, Volume 2, Developments in Water Science 55,
Proceedings of the 15th International Conference on Computational Methods in Wa-
ter Resources (CMWR XV), June 13–17 2004, Chapel Hill, North Carolina, Elsevier,
Amsterdam, The Netherlands, 903 pp.

5. Gray, W.G., and C.T. Miller (2014) Introduction to the Thermodynamically Con-
strained Averaging Theory for Porous Medium Systems, Series Title: Advances in
Geophysical and Environmental Mechanics and Mathematics, Series Editor: K. Hut-
ter, Springer International Publishing, Switzerland, 582 pp, ISBN 978-3-319-04010-3,
doi: 10.1007/978-3-319-04010-3 8.

Journals

6. Miller, C.T., D.G. Bensch and D.C. Colony (1980) Possolanic Concrete Base Courses
Using Cement Kiln Dust and Fly Ash, Transportation Research Record, Vol. 754, pp.
36–41.

7. Miller, C.T., and W.J. Weber, Jr. (1983) Rapid Solution of the Nonlinear Step-Draw-
down Equation, Ground Water, Vol. 21, No. 5, pp. 584–588.

8. Miller, C.T., and W.J. Weber, Jr. (1984) Modeling Organic Contaminant Partitioning
in Ground Water Systems, Ground Water, Vol. 22, No. 5, pp. 584–592.

9. Miller, C.T., and W.J. Weber, Jr. (1986) Sorption of Hydrophobic Organic Pollutants
in Saturated Soil Systems, Journal of Contaminant Hydrology, Vol. 1, pp. 243–261.

10. Miller, C.T. (1987) Groundwater Quality, Journal Water Pollution Control Federation,
Vol. 59, No. 6, pp. 513–531.

11. Miller, C.T., and D.R. Comalander (1988) Groundwater Quality, Journal Water Pol-
lution Control Federation, Vol. 60, No. 6., pp. 961–978.

12. Weber, W.J., Jr., and C.T. Miller (1988) Modeling the Sorption of Hydrophobic Com-
pounds by Aquifer Materials—I. Rates and Equilibria, Water Research, Vol. 22, No.
4, pp. 457–464.

13. Miller, C.T., and W.J. Weber, Jr. (1988) Modeling the Sorption of Hydrophobic
Compounds by Aquifer Materials—II. Column Reactor Studies, Water Research, Vol.
22, No. 4, pp. 465–474.

14. Wallingford, E.D., F.A. DiGiano, and C.T. Miller (1988) Evaluation of a Carbon Ad-
sorption Method for Sampling Gasoline Vapors in the Subsurface, Ground Water Mon-
itoring Review, Vol. 7, No. 4, pp. 85–92.
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15. Flynn, M.R., and C.T. Miller (1988) Comparison of Models for Flow Through Flanged
and Plain Circular Hoods, Annals of Occupational Hygiene, Vol. 32, No. 3, pp. 373–
384.

16. Flynn, M.R., and C.T. Miller (1989) The Boundary Integral Equation Method (BIEM)
for Modeling Local Exhaust Hood Flow Fields, American Industrial Hygiene Associa-
tion Journal, Vol. 50, No. 5, pp. 281–288.

17. Miller, C.T., and A.S. Mayer (1989) Groundwater, Journal Water Pollution Control
Federation, Vol. 61, No. 6., pp. 954–984.

18. Miller, C.T., and A.S. Mayer (1990) Groundwater: A review of the 1989 Literature,
Research Journal Water Pollution Control Federation, Vol. 62, No. 5, pp. 700–737.

19. Miller, C.T., M.M. Poirier-McNeill, and A.S. Mayer (1990) Dissolution of Trapped
Nonaqueous Phase Liquids: Mass Transfer Characteristics, Water Resources Research,
Vol. 26, No. 11, pp. 2783–2796.

20. Flynn, M.R., and C.T. Miller (1991) Discrete Vortex Methods for the Simulation of
Boundary Layer Separation Effects on Worker Exposure, Annals of Occupational Hy-
giene, Vol. 35, No. 1, pp. 35–50.

21. Miller, C.T., A.J. Rabideau, and A.S. Mayer (1991) Groundwater, Research Journal
Water Pollution Control Federation, Vol. 63, No. 4., pp. 552–593.

22. Roche, A.C., and C.T. Miller (1991) Assessment of Extraction Methodologies for Mea-
suring Subsurface Contamination, Fresenius Journal of Analytical Chemistry, Vol. 339,
pp. 732–739.

23. Miller, C.T., and J.A. Pedit (1992) Use of a Reactive Surface-Diffusion Model to De-
scribe Apparent Sorption-Desorption Hysteresis and Abiotic Degradation of Lindane
in a Subsurface Material, Environmental Science & Technology, Vol. 26, No. 7, pp.
1417–1427.

24. Mayer, A.S., A.J. Rabideau, and C.T. Miller (1992) Groundwater, Water Environment
Research, Vol. 64, No. 4., pp. 535–570.

25. Kandil, H., C.T. Miller, and R.W. Skaggs (1992) Modeling Long-Term Solute Transport
in Drained Unsaturated Zones, Water Resources Research, Vol. 28, No. 10, pp. 2799–
2809.

26. Mayer, A.S., and C.T. Miller (1992) The Influence of Porous Medium Characteristics
and Measurement Scale on Pore-Scale Distributions of Residual Nonaqueous Phase
Liquids, Journal of Contaminant Hydrology, Vol. 11, No. 3/4, pp. 189–213.

27. DiGiano, F.A., C.T. Miller, and J. Yoon (1993) Predicting Release of PCBs at Point
of Dredging, American Society of Civil Engineering, Journal of Environmental Engi-
neering, Vol. 119, No. 1, pp. 72–89.

27



28. Mayer, A.S., and C.T. Miller (1993) An Experimental Investigation of Pore-Scale Dis-
tributions of Nonaqueous Phase Liquids at Residual Saturation, Transport in Porous
Media, Vol. 10, No. 1, pp. 57–80.

29. Christakos, G., C.T. Miller, and D. Oliver (1993) The Development of Stochastic Space
Transformation and Diagrammatic Perturbation Techniques in Subsurface Hydrology,
Stochastic Hydrology and Hydraulics, Vol. 7, No. 1, pp. 14–32.

30. Mayer, A.S., A.J. Rabideau, R.J. Mitchell, P.T. Imhoff, M.I. Lowry, and C.T. Miller
(1993) Groundwater Quality, Water Environment Research, Vol. 65, No. 4, pp. 486–
534.

31. Miller, C.T., and A.J. Rabideau (1993) Development of Split-Operator, Petrov-Galerkin
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Geiger, M. Vassvik, A. Hansen, E. Segre, R. Holtzman, Z. Yang, C. Yuan, B. Chareyre,
and R. Juanes (2019) Comprehensive Comparison of Pore-Scale Models for Multiphase
Flow in Porous Media, Proceedings of the National Academy of Sciences of the United
States of America, Vol. 116, pp. 13799–13806, doi: 10.1073/pnas.1901619116.

175. Miller, C.T., K. Bruning, C.L. Talbot, J.E. McClure, and W.G. Gray (2019) Non-
Hysteretic Capillary Pressure in Two-Fluid Porous Media: Definition, Evaluation,
Validation, and Dynamics, Water Resources Research, Vol. 55, pp. 6825–6849, doi:
10.1029/2018WR024586.

40



176. Hauswirth, S.C., M.R. Abou Najim, and C.T. Miller (2019) Non-Newtonian Fluids for
Pore Structure Characterization of Sand Columns, Water Resources Research, Vol. 55,
pp. 7182–7195, doi: 10.1029/2019WR025044.

177. Gray, W.G., K. Bruning, and C.T. Miller (2019) Non-Hysteretic Functional Form of
Capillary Pressure in Porous Media, Journal of Hydraulic Research, Vol. 57, No. 6,
pp. 747–759, doi: 10.1080/00221686.2019.1671520.

178. Bruning, K., and C.T. Miller (2019) Toward a New Generation of Two-Fluid Flow
Models Based on the Thermodynamically Constrained Averaging Theory, Water, Vol.
11, No. 11, pp. 2260, doi: 10.3390/w11112260.

179. Kingsbury, R.S., K. Bruning, S. Zhu, S. Flotron, C.T. Miller, and O. Coronell (2019)
Influence of Water Uptake, Charge, Manning Parameter, and Contact Angle on Wa-
ter and Salt Transport in Commercial Ion Exchange Membranes, Industrial and En-
gineering Chemistry Research, Vol. 58, No. 40, pp. 18663–18674, doi: 10.1021/
acs.iecr.9b04113.

180. Smith-Miller, C.A., D.C. Berry, and C.T. Miller (2019) The Space Between: Transfor-
mative Learning and Type 2 Diabetes Self-Management, Journal of Hispanic Health
Care International, doi: 10.1177/1540415319888435.

181. Miller, C.T., W.G. Gray, and K. Bruning (2020) Evolution of Environmental En-
gineering: Challenges and Solutions, Journal of Environmental Engineering, Special
Collection on Views from Legends and Pioneers in Environmental Engineering, Vol.
146, No. 7, pp. 02520001, doi: 10.1061/(ASCE)EE.1943-7870.0001734.

182. McClure, J.E. Z. Li, A.P. Sheppard, and C.T. Miller (2020) An Adaptive Volumetric
Flux Boundary Condition for Multiphase Lattice Boltzmann Methods, Computers and
Fluids, doi: 10.1016/j.compfluid.2020.104670.

183. Hauswirth, S., C.A. Bowers, C.P. Fowler, P.B. Schultz, A. Dye Hauswirth, T.M.
Weigand, and C.T. Miller (2020) Modeling Cross Model Non-Newtonian Fluid Flow
in Porous Media, Journal of Contaminant Hydrology, Vol. 235, No. 103708, pp. 1–11,
doi: 10.1016/j.jconhyd.2020.103708.

184. Weigand, T.M., and C.T. Miller (2020) Microscale Modeling of Non-Dilute Flow and
Transport in Porous Medium Systems, Physical Review E, Vol. 102, No. 033104, pp.
1–17, doi: 10.1103/PhysRevE.102.033104.

185. Miller, C.T., W.G. Gray, and B.A. Schrefler (2021) A Continuum Mechanical Frame-
work for Modeling Tumor Growth and Treatment in Two- and Three-Phase Systems,
Archive of Applied Mechanics, Vol. 92, No. 2, doi: 10.1007/s00419-021-01891-8.

186. Weigand, T.M., M.W. Farthing, C.E. Kees, and C.T. Miller (2021) A Physically-Based
Entropy Production Rate Method to Simulate Sharp-Front Transport Problems in
Porous Medium Systems, Computational Geosciences, Vol. 25, No. 3, pp. 1047–1061,
doi: 10.1007/s10596-021-10038-1.

41



187. Bowers, C.A., and C.T. Miller (2021) Generalized Newtonian Fluid Flow in Porous Me-
dia, Physical Review of Fluids, Vol. 6, No. 12, 123302, pp. 1–22, doi: 10.1103/Phys-
RevFluids.6.123302.

188. Vickers, R.J., T.M. Weigand, C.T. Miller, and O. Coronell (2021) Molecular Methods
for Assessing the Morphology, Topology, and Performance of Polyamide Membranes,
Journal of Membrane Science, Vol. 644, 120110, doi: 10.1016/j.memsci.2021.120110.

189. Smith-Miller, C.A., D.C. Berry, and C.T. Miller (2022) Gender Differences and Their
Influences on T2DM Self-Management Among Spanish-Speaking Latinx Immigrants,
Hispanic Health Care International, Vol. 20, No. 1, pp. 44–55, doi: 10.1177/
15404153211011727.

190. Gray, W.G., and C.T. Miller (2022) On the Equations of Open Channel Flow, Journal
of Hydraulic Research, doi: 10.1080/00221686.2022.2106597.

191. Peel, H.R., F.O. Balogun, C.A. Bowers, C.T. Miller, C.S. Obeidy, M.L. Polizzotto, S.U.
Tashnia, D.S. Vinson, and O.W. Duckworth (2022) Towards Understanding Factors
Affecting Arsenic, Chromium, and Vanadium Transport in the Subsurface, Water,
Vol. 14, No. 22, 3687, pp. 1–27.

192. Miller, C.T., W.G. Gray, C.E. Kees, I.V. Rybak, and B.J. Shepherd (2022) Correction
to: Modelling Sediment Transport in Three-Phase Surface Water Systems, Journal of
Hydraulic Research, doi: 10.1080/00221686.2022.2107580, pp. 1–4.

193. Kanies, O.S., K.R. Kremer, B.M. Mason, M.G. Dudley, J.M. Hlavay, C.T. Miller, R.C.
Spero, and J.K. Fisher (2023) A Modular Microfluidic Device that Uses Magnetically
Actuatable Microposts for Enhanced Magnetic Bead-Based Workflows, Lab on a Chip,
Vol. 23, pp. 330–340, doi: 10.1039/D2LC00859A.

194. Miller, C.T., and R.L. Rice (2023) Toward a Potential Solution of the Crisis in Scholarly
Publishing: An Academic Research Community Alliance Model, Journal of Scholarly
Publishing, Vol. 54, No. 4, pp. 569–596, doi: 10.3138/jsp-2022-0073.

195. Bowers, C.A., and C.T. Miller (2023) Modeling Flow of Carreau Fluids in Porous Me-
dia, Physical Review E, Vol. 108, 065106, pp. 1–13, doi: 10.1103/PhysRevE.108.065106.

196. Gray, W.G., and C.T. Miller (2024) ‘Investigating an extended multiphase flow model
that includes specific interfacial area’, Computer Methods in Applied Mechanics and
Engineering, 418:116594, 2024, Computer Methods in Applied Mechanics and Engi-
neering, Vol. 26, 116984, pp. 1–5.

197. Shepherd, B.J., W.G. Gray, and C.T. Miller (2024) Toward the Closure of a New
Generation of Two-Fluid Flow Models: Curvature Evolution, in review.

198. Vickers, R., T.M. Weigand, C.T. Miller, and O. Coronell (2024) On the Importance
of Temporal Fluctuations in Determining Water Accessible Pathways in Polyamide
Reverse Osmosis Layers, in review.

42



199. Bowers, C.A., and C.T. Miller (2024)Dilute Species Transport During Generalized
Newtonian Fluid Flow in Porous Medium Systems, in review.

Patents

200. U.S. Patent No. 6,190,092 B1, Inventor: Cass T. Miller, Assignee: The University of
North Carolina at Chapel Hill, Density-Enhanced Remediation of Dense Non-Aqueous
Phase Liquid Contamination of Subsurface Environments, Issued: 20 February 2001.

201. U.S. Patent No. 6,261,029, Inventor: Cass T. Miller, Assignee: The University of
North Carolina at Chapel Hill, Density-Enhanced Remediation of Dense Non-Aqueous
Phase Liquid Contamination of Subsurface Environments, Issued: 17 July 2001.

Proceedings

202. Miller, C.T., and W.J. Weber, Jr. (1983) Computer Simulation of Groundwater sys-
tems, Proceedings of The 1st National Conference on Microcomputers in Civil Engi-
neering, Orlando, Florida, 1–3 November 1983.

203. Miller, C.T., and W.J. Weber, Jr. (1984) Evaluation of Partitioning Processes for
Organic Contaminants in Ground Water, Proceedings 2nd International Conference
on Ground Water Quality Research, Tulsa, Oklahoma, March 1984.

204. Miller, C.T., and W.J. Weber, Jr. (1985) Modeling Contaminant Fate and Transport
in Ground Water Systems, Proceedings Computer Applications in Water Resources
Specialty Conference, Water Resources Planning and Management Division, American
Society of Civil Engineers, Buffalo, New York, June 1985.

205. Wallingford, E.D., F.A. DiGiano, and C.T. Miller (1986) Vapor Phase Sampling Method-
ology for Assessing the Movement of Gasoline Contaminants in a Partially Saturated
Soil Environment, Proceedings of Triangle Conference on Environmental Technology,
Chapel Hill, North Carolina, 1–3 April 1986.

206. Mayer, A.S., and C.T. Miller (1988) A Three-Dimensional Flow Model for Analysis of
Remediation Efforts at a Polluted Coastal Aquifer, Proceedings of the Symposium on
Coastal Water Resources, American Water Resources Association, Wilmington, North
Carolina, 22–25 May 1988.

207. Flynn, M.R., C.T. Miller, M.L. Fitzgerald, D.K. George, K.N. Smith, and K.D. Tum
Suden (1988) The Simulation of Local Exhaust Ventilation Problems, Ventilation ’88,
Proceedings of the Second International Symposium on Ventilation for Contaminant
Control, Imperial College of Science and Technology, London, England, UK, 20–23
September 1988.

43



208. Mayer, A.S., and C.T. Miller (1988) A Three-Dimensional Finite Element-Finite Dif-
ference Model for Simulating Confined and Unconfined Groundwater Flow, Interna-
tional Conference on Computational Methods in Water Resources (7th), Cambridge,
Massachusetts, Computational Methods in Water Resources, Vol. 1 Modeling Surface
and Sub-Surface Flows, Edited by: M.A. Celia, L.A. Ferrand, C.A. Brebbia, W.G.
Gray, and G.F. Pinder, Computational Mechanics Publications, Southampton, U.K.,
pp. 89–94.

209. Pedit, J.A., and C.T. Miller (1988) The Advantage of High-Order Basis Functions for
Modeling Multicomponent Sorption Kinetics, International Conference on Computa-
tional Methods in Water Resources (7th), Cambridge, Massachusetts, Computational
Methods in Water Resources, Vol. 2 Numerical Methods for Transport and Hydrologic
Processes, Edited by: M.A. Celia, L.A. Ferrand, C.A. Brebbia, W.G. Gray, and G.F.
Pinder, Computational Mechanics Publications, Southampton, U.K., pp. 293–298.

210. Cornew, F.H., and C.T. Miller (1990) An Adaptive Petrov-Galerkin Finite Element
Method for Approximating the Advective-Dispersive Reactive Equation, Proceedings
of the Eighth International Conference on Computational Methods in Water Resources,
Venice, Italy, Computational Methods in Subsurface Hydrology, Edited by: G. Gambo-
lati, A. Rinaldo, C.A. Brebbia, W.G. Gray, and G.F. Pinder, Computational Mechanics
Publications, Southhampton, U.K. and Springer-Verlag, Berlin, pp. 437–442.

211. Mayer, A.S., and C.T. Miller (1990) A Compositional Model for Simulating Multi-
phase Flow, Transport and Mass Transfer in Groundwater Systems, Proceedings of
the Eighth International Conference on Computational Methods in Water Resources,
Venice, Italy, Computational Methods in Subsurface Hydrology, Edited by: G. Gambo-
lati, A. Rinaldo, C.A. Brebbia, W.G. Gray, and G.F. Pinder, Computational Mechanics
Publications, Southhampton, U.K. and Springer-Verlag, Berlin, pp. 217–222.

212. Mayer, A.S., and C.T. Miller (1990) Equilibrium and Mass-Transfer Limited Ap-
proaches to Modeling Multiphase Groundwater Systems, Proceedings of the 1990 Na-
tional Conference on Environmental Engineering, American Society of Civil Engineers,
Washington, DC, 9–11 July 1990.

213. Miller, C.T., and F.H. Cornew (1992) A Petrov-Galerkin Method for Resolving Advec-
tive-Dominated Transport, Proceedings of Computational Methods in Water Resources
IX, Denver, Colorado, Vol. 1 Numerical Methods in Water Resources, Edited by:
T.F. Russell, R.E. Ewing, C.A. Brebbia, W.G. Gray, and G.F. Pinder, Computational
Mechanics Publications, Southhampton and Boston, and Elsevier Applied Science,
London and New York, pp. 157–164.

214. Mayer, A.S., and C.T. Miller (1992) Simulating Nonaqueous Phase Liquid Dissolu-
tion in Heterogeneous Porous Media, Proceedings of Computational Methods in Water
Resources IX, Denver, Colorado, Vol. 2 Mathematical Modeling in Water Resources,
Edited by: T.F. Russell, R.E. Ewing, C.A. Brebbia, W.G. Gray, and G.F. Pinder, Com-
putational Mechanics Publications, Southhampton and Boston, and Elsevier Applied
Science, London and New York, pp. 247–254.

44



215. Hull, C.S., P.C. Singer, K. Saravanan, and C.T. Miller (1992) Ozone Mass Transfer
and Reaction: Completely Mixed Systems, Proceedings of the American Water Works
Association Annual Conference, Vancouver, British Columbia, Canada.

216. Christakos, G., C.T. Miller, and D. Oliver (1993) Stochastic Flow Modelling in Terms of
Interactive Perturbation, Feynam Diagrams and Graph Theory, Institute of Electrical
and Electronics Engineers, Banking on Technology.

217. Singer, P.C., R.D.G. Pyne, M. AVS, C.T. Miller, and C. Mojonnier (1993) Impact of
Aquifer Storage and Recovery (ASR) on Disinfection By-Products, Proceedings of the
American Water Works Association Annual Conference, San Antonio, Texas.

218. Miller, C.T., and C.T. Kelley (1994) A Comparison of Strongly Convergent Solution
Schemes for Sharp-Front Infiltration Problems, Computational Methods in Water Re-
sources X, Heidelberg, Germany, Vol. 1, Edited by: A. Peters, G. Wittum, B. Herrling,
U. Meissner, C.A. Brebbia, W.G. Gray, and G.F. Pinder, Kluwer Academic Publishers,
Dordrecht, The Netherlands, pp. 325–332.

219. Barry, D.A., C.T. Miller, P.J. Culligan, and K. Bajracharya (1995) Split Operator
Methods for Reactive Chemical Transport in Groundwater, Proceeding of the Inter-
national Conference on Modelling and Simulation 1995: MODSIM95, Published by
Modelling and Simulation Society of Australia, Inc., University of Newcastle, New
South Wales, 27–30 November 1995.

220. Miller, C.T., G.A. Williams, and C.T. Kelley (1998) Efficient and Robust Numerical
Modeling of Variably Saturated Flow in Layered Porous Media, XII International Con-
ference on Computational Methods in Water Resources, Crete, Greece, Vol. 1, Edited
by: V.N Burganos, G.P. Karatzas, A.C. Payatakes, C.A. Brebbia, W.G. Gray, and
G.F. Pinder, Computational Mechanics Publications, Southampton, United Kingdom,
pp. 151–158.

221. Miller, C.T., C.S. Willson, S.N. Gleyzer, M.W. Farthing, J.F. McBride, and P.T.
Imhoff (1998) NAPL-Aqueous Phase Mass Transfer in Heterogeneous Porous Media,
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