
  
 

Page 1 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

FRx Research 

Adams, R., W. R. Mahaffey, W. W. Slack, M. G. Vigneri and R. Werner (2001) "Overcoming Chemical Delivery 

Difficulties for In Situ Chemical Treatment Using the On-Contact Remediation Process." The Annual 

International Conference on Contaminated Soils, Sediments, and Water, Amherst, MA.  

Adams, R. F.,. W. R. Mahaffey, W. W. Slack and M. G. Vigneri (2002) "In-Situ Chemical Oxidation Misfires and 

Recent Innovative Improvements." The 18th Annual International Conference on Contaminated Soils, 

Sediments and Water, Amherst, MA.  

Adams, R., M. G. Vigneri, W. R. MaHaffey and W. W. Slack (2002) "Rapid Site Closure Using ICSO and 

Enhanced MNA to Achieve Site Closure - Case Studies." 3rd Conference on Remediation of Chlorinated and 

Recalcitrant Compounds, Session D.4. , Monterey CA. vol: 2H:49 Battelle Press 

Agee, C., L. C. Murdoch, S. Brame and W. W. Slack (2000) "Effects of hydraulic fractures on well 

performance in saprolite." Southeastern Geol. Soc. Amer. Annual Meeting, Charleston, SC. GSA 

Albertz, J., L. C. Murdoch, R. M. McCandless and A. Bodocsi (1987) "An algorithm for determining the 

stability of soil slopes assuming translational failure." 5th National Conference on Microcomputers in 

Engineering, Orlando, Florida. ASCE 

Beljin, M. and L. C. Murdoch (1995) Analytical solutions to the performance of interceptor trenches and 

drains. GWMI 94-07. International Ground Water Modeling Center, Golden, CO.  

Benoit, Y., F. Haeseler, W. Slack, T. Broeker, K. E.  Klint, B. Nilsson, T. Kasela and C.  Tsakiroglou (2005) 

"Stimulating Soil Decontamination Within Fractured Soil At Kluczewo, Poland." ConSoil 2005.  

Blem, B. C., H. H. Nielsen, E. V. Fischer, S. C. Nielsen, T. Broeker and B. Slack (2006). “Frakturer fra lodrette 

testboringer på Vestergade 10 Haslev.” Miljøprojekt Nr. 1108 2006. 

http://www.mst.dk/Publikationer/Publikationer/2006/08/87-7052-155-7.htm  

Bradner, G. C. and L. C. Murdoch (2001) "Effects of Shallow Induced Fractures on the Performance of." AGU 

Fall Meeting, San Francisco. vol: 82:47 pages Fall Meeting Supplement, Abstract H52D-09.AGU 

Bradner, G. C. and L. Murdoch (2005) "Effects of Skin and Hydraulic Fractures on SVE Wells." J of 

Contaminant Hydrology 77:4  (217-297.) 

http://www.mst.dk/Publikationer/Publikationer/2006/08/87-7052-155-7.htm


  
 

Page 2 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Bryant, D., W. Moody, S. Turkot, G. Y. Maalouf, P. Sanderson, B. Slack, and D. Knight. “Oxidants & 

Reductants Work Together.” Pollution Engineering, May 2013. 

Chen, J., S. Al-Abed, L. T. Bryndzia and L. C. Murdoch (1997) "Effects of cation exchange properties on soil 

chemistry during field scale electroosmosis using horizontal fractures." AGU Spring Meeting, Baltimore, MD. 

vol: 78:17 pages S174.AGU 

Chen, J. and L. C. Murdoch (1997) "Field demonstration of in situ electroosmosis between horizontal 

electrodes." ASCE 1997 Annual Convention, Minneapolis, Minn. vol: Special Publication No. 71 ASCE 

Chen, J. and L. C. Murdoch (1999) "Effects of Electroosmosis on natural soil: field test." Journal of 

Geotechnical and Geoenvironmental Engineering, 125:12  (1090-1098.) 

Chen, J., S. Al-Abed, L. T. Bryndzia and L. C. Murdoch (in press) "Effects of cation transport and partitioning 

during a field test of electroosmosis."  Water Resources Research  

Chen, J. and L. C. Murdoch (submitted) "In-situ electroosmosis between horizontal electrodes: a field test." 

J. Geotech. Eng 

Cluxton, P. R., W. Harrar and L. C. Murdoch (1988) "Demonstration of computer-assisted engineering 

techniques for remedial action." 14th Annual USEPA Research Symposium, Cincinnati, OH. vol: 600/9-

88/021 pages 611.US EPA 

Copeland, R., Campbell, W., Slack, W. W., E. G. Gatliff, C. Creber (2009.) “Enabling Phytoremediation of 

Chlorinated Solvents in Tight Soils by Use of Hydraulic Fracturing” 10th International Symposium on In Situ 

and On-Site Bioremediation, Session I-103.  Baltimore, MD. 

Davis Hoover, W. J., L. C. Murdoch and S. J. Vesper (1994) "Field application of solid oxygen source for 

bioremediation." Symposium on Bioremediation, October 1993, Philadelphia. vol: ASTM STP 1235 American 

Society for Testing Materials 

Davis-Hoover, W. J., S. J. Vesper and L. C. Murdoch (1992) "Delivery techniques and enhancement of 

bioremediation for in situ restoration of contaminated subsurface soils." Subsurface Restoration 

Conference, Dallas, TX.  

Davis-Hoover, W. J., L. C. Murdoch, S. J. Vesper, H. R. Pahren, O. L. Sprockel, C. L. Chang, A. Hussain and W. 

A. Ritschel (1993) "Hydraulic Fracturing to Improve Nutrient and Oxygen Delivery for In Situ 



  
 

Page 3 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Bioreclamation." In Situ and On-Site Bioreclamation, San Diego. pages 67-82.Butterworth - Heinemann, 

Stoneham, MA 

Davis-Hoover, W. J., L. C. Murdoch and S. J. Vesper (1995) "Field Application of Solid Oxygen Source for 

Bioremediation." in Bioremediation of Pollutants in Soil and Water, Schepart, B. S. (ed) Pages 233-242. 

American Society of Testing and Materials, Philadelphia. 

Davis-Hoover, W. J., M. H. Roulier, L. T. Bryndzia, J. G. Herrmann, L. M. Vane, L. C. Murdoch and S. J. Vesper 

(1995) "Hydraulic Fractures as Anaerobic and Aerobic Biological Treatment Zones." 21st RREL Research 

Symposium, Cincinnati. vol: 600/F94/046 pages 323-324.USEPA 

Davis-Hoover, W. J., M. C. Kemper, P. R. Cluxton, S. Al-Abed, M. H. Roulier, L. T. Bryndzia, W. W. Slack, L. C. 

Murdoch and S. Al-Abed (1998) "In situ horizontal lasagna treatment of TCE in soil using bioremediation and 

zero-valent iron dechlorination compared to natural attenuation: a preliminary report." International Conf. 

On Remediation of Chlorinated and Recalcitrant Compounds, Session D.6., Monterey, CA.  

Davis-Hoover, W. J., M. H. Roulier, L. T. Bryndzia, L. C. Murdoch, M. C. Kemper, P. R. Cluxton, S. Al-Abed, W. 

W. Slack and O. L. Sprockel (1999) "Horizontal Lasagna to Bioremediate Trichloroethylene In Situ." Midwest 

Focus Groundwater Conference, National Groundwater Association, Chicago. National Groundwater 

Association  

Davis-Hoover, W. J., L. T. Bryndzia, M. H. Roulier, L. C. Murdoch, M. C. Kemper, P. R. Cluxton, S. Al-Abed, W. 

W. Slack and S. J. Vesper (1999) "In Situ Bioremediation Utilizing Horizontal Lasagna." Fifth International 

Sysposium for In Situ and On-Site Bioremediation, San Diego, CA. vol: 5(2) pages 263-267.Battelle Press 

Dinwiddie, C. L., F. J. Molz, L. C. Murdoch and J. W. Castle (1999) "A New Mini-Permeameter Probe and 

Associated Analytical Technique for Measuring the In Situ Spatial Distribution of Permeability." AGU Fall 

Meeting, San Francisco. vol: 80:48 pages Fall Meeting Supplement, Abstract H21C-04.AGU 

Du, Y., A. Aydin and L. C. Murdoch (1993) "Incremental growth of a shallow hydraulic fracture." 34th 

Symposium on Rock Mechanics, Madison, WI.  

Du, Y., A. Aydin and L. C. Murdoch (1993) "Incremental growth of a shallow hydraulic fracture at a waste 

remediation site, Oakbrook, Illinois from inversion of elevation changes." International Journal of Rock 

Mechanics and Mining Science 30:7  (1273-1279.) 



  
 

Page 4 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Duchene, M., B. Slack and D. Bryant (2006) "Placement of Zero-Valent Iron by Hydraulic Fracturing." Fifth 

International Conference on Remediation of Chlorinated and Recalcitrant Compounds, Monterey, California. 

pages C-20.Battelle Press, Columbus, OH 

Durant, N., C. Ross, O. Cadwalader, B. Slack, C. Christiansen, and M. Terkelsen. (2013) "Pilot Test Evaluation 

of High-Pressure Jet Injection for In situ Remediation of Low-Permeability Zones." NGWA Conference on 

Groundwater in Fractured Rock and Sediments, September 2013, Burlington, VT. 

Fleischman, J. J., C. A. Yorke, S. C. Hunt, T. O. Meiggs, W. R. MaHaffey and W. W. Slack (2002) "Anaerobic In 

Situ Bioremediation of Chlorinated Solvents At An Industrial Site." 3rd Conference on Remediation of 

Chlorinated and Recalcitrant Compounds, Session D.4. , Monterey, CA. vol: 2H:45 Battelle Press 

Franco, J., L. C. Murdoch, K. Jha, K. Savage and J. G. Uber (1992) "Graphical remedial assessment and cost 

evaluation (GRACE): a hydrologic and economic-based environmental design tool." Geological Society of 

America Annual Meeting, Cincinnati, OH. 

Germanovich, L. N. and L. C. Murdoch (2010) “Injection of solids to lift coastal areas.”  Proc. R. Soc. A 2010 

466, 3225-3252 first published online 28 May 2010 doi: 10.1098/rspa.2010.0033 

Hall, R. and L. C. Murdoch (2003) "The Effects of Hydraulic Fracturing on Air Sparging in Saprolite." 11th 

Annual Hydrogeology Symposium, Clemson, SC. pages 9.Dept. Geo. Sci., Clemson University 

Hall, R., L. Murdoch, D. L. Freedman, and B, Riha (2011) “Aerosol Delivery for 

Biostimulation/Bioaugmentation of Contaminated Vadose Zones.” International Symposium on 

Bioremediation and Sustainable Environmental Technologies, Reno  Nevada, June 2011. 

Hall, R. (2012) “Microcosm Experiments for Characterizing Aerosolized Amendment Delivery during 

Bioaugmentation/Biostimulation in Unsaturated Material” The 20th Annual David S. Snipes/Clemson 

Hydrogeology Symposium, Clemson University. April 2012. 

Hall, R. J., L. C. Murdoch, B. D. Riha, and B. B. Looney (2012) “Reductive Dechlorination of TCE using Aerosol 

Delivery for Biostimulation/Bioaugmentation in Unsaturated Porous Media.” Remediation of Chlorinated 

and Recalcitrant Compounds. Monterey, California, May 21-24, 2012.  

Hall, R. J., W. W. Slack, and D. E. Knight (2012)  “Alternative Methods for Injecting Potassium Permanganate 

Granules into Contaminated Formations.” Remediation of Chlorinated and Recalcitrant Compounds. 

Monterey, California, May 21-24, 2012. 



  
 

Page 5 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Hall, R. J., W. W. Slack, D. E. Knight, and L. C. Murdoch (2013) “Influence of High Permeability Proppant-

Filled Hydraulic Fractures on Ambient Groundwater Flow Fields and Resulting Benefits for Passive 

Remediation.” REMTEC Conference. Westminister, Colorado. 

Hall, R. J. and W. W. Slack. (2013) “Hydraulic Fractures as Passive Captors” Bioremediation and Sustainable 

Environmental Technologies Conference. Jacksonville, FL. June 10-13, 2013. 

Henley, J. J., J. G. Uber and L. C. Murdoch (2001) "The Hopscotch Method for Simulating Transient Well 

Tests." AGU Fall Meeting, San Francisco. vol: 82:47 pages Fall Meeting Supplement, Abstract H21A-

0283.AGU 

Henley, J. J. and L. C. Murdoch (2002) "The Hopscotch Method For Fast Simulations of Transient 

Groundwater Flow." 10th Annual Hydrogeology Symposium, Clemson, SC. pages 12.Dept. Geo Sci., Clemson 

University. 

Hunt, S. C., T. O. Meiggs, L. C. Murdoch and W. W. Slack (1998) Method and system for bioremediation of 

contaminated soil using innoculated support spheres. US Patent No. 5733067. 

Kelly, S. E. (2001) Methods for Determining the Hydrological Characteristics of Streambeds. A Thesis 

Submitted to the Department of Geological Sciences, Clemson University, Clemson, SC 

Knight, D. E. and W. W. Slack (2004) "Delivering Various Reduction and Oxidation Chemicals Via Hydraulic 

Fracturing." The Third International Conference on Oxidation and Reduction Technologies for In Situ 

Treatment of Soil and Groundwater, San Diego, CA. , San Diego, California.  

Knight, D. E. and W. W. Slack. (2010) “Comparison of Techniques for Creation of Iron-Filled Hydraulic 

Fractures”7th International Conf. On Remediation of Chlorinated and Recalcitrant Compounds, Session 

D102., Monterey, CA. 

Knight, D. E., D. Bryant, and B. Rundell. (2012)  “Influence of Fracture Slurry Loading Upon Remediation 

Performance.” Remediation of Chlorinated and Recalcitrant Compounds. Monterey, California, May 21-24, 

2012. 

Murdoch, L. C. (1983) "General characteristics of some mineralized breccia structures." Geological Society 

America Meeting,  

Murdoch, L. C., G. Holzhausen and J. Roegiers (1987) Innovative delivery and recovery systems: hydraulic 

fracturing. EPA 68-03-3379. USEPA, Cincinnati.  



  
 

Page 6 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Murdoch, L. C. (1988) "Innovative delivery and recovery using hydraulic fracturing." 14th Annual USEPA 

Research Symposium, Cincinnati, OH. vol: 600/9-88/021 pages 613.US EPA 

Murdoch, L. C., B. Patterson, G. Losonsky and W. Harrar (1989) Technologies of delivery or recovery for the 

remediation of hazardous waste sites. No. PB90-156 225/AS. National Technical Information Service, 

Springfield, VA.  

Murdoch, L. C., B. Patterson, G. Losonsky and W. Harrar (1989) Technologies of delivery or recovery for the 

remediation of hazardous waste sites.. EPA/600/S2-89/066. USEPA, Cincinnati.  

Murdoch, L. C. (1990) "A field test of hydraulically fracturing glacial till." 15th Annual USEPA Research 

Symposium, Cincinnati. vol: EPA/600/9-90/006 pages 164-174.USEPA 

Murdoch, L. C., G. Losonsky, I. Klich and P. R. Cluxton (1990) "Hydraulic fractures to increase fluid flow." 3rd 

KFK/TNO Conference On Contaminated Soils, Karlsruhe, Germany. pages 1087-1094.Kluwer Academic 

Publisher, Netherlands 

Murdoch, L. C., G. Losonsky, I. Klich and P. R. Cluxton (1990) "Increased Permeability of Soils by Hydraulic 

Fracturing: A Field Test." 21st Ohio River Valley Soil Seminar, Cincinnati.  

Murdoch, L. C., G. Losonsky, P. R. Cluxton, B. Patterson, I. Klich and B. Braswell (1991) Feasibility of hydraulic 

fracturing of soil to improve remedial actions. EPA/600/S2-91/012.  US EPA Risk Reduction Engineering 

Laboratory, Cincinnati.  

Murdoch, L. C., G. Losonsky, P. Cluxton, B. Patterson, I. Klich and B. Braswell (1991) Feasibility of hydraulic 

fracturing of soils to improve remedial actions. No. PB91-181 818/AS. National Technical Information 

Service, Springfield, VA.  

Murdoch, L. C. (1991) Hydraulic Fracturing of Soil. A Thesis Submitted to the Department of Geology, 

University of Cincinnati, Cincinnati, OH 

Murdoch, L. C., M. C. Kemper and A. J. Wolf (1992) "Hydraulic fracturing to improve delivery and recovery." 

Air and Waste Management Association Conference, Cincinnati, OH.  

Murdoch, L. C., M. C. Kemper and A. J. Wolf (1992) "Hydraulic fracturing to improve in situ remediation of 

contaminated soil." Annual Geological Society of America Meeting, Cincinnati, OH.  



  
 

Page 7 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Murdoch, L. C. (1992) "In situ delivery and recovery of liquids to facilitate corrective actions." in RCRA 

Corrective Action and Stabilization Technologies, EPA/625/R-92/014, Pages 41-52. USEPA, Cincinnati. 

Murdoch, L. C. (1992) "Some recent developments in delivery and recovery: hydraulic fracturing and 

directional drilling." 2nd Environmental Technology Exposition and Conference,  Washington, D. C..  

Murdoch, L. C. (1993) "Hydraulic fracturing of soil during laboratory experiments, Part 2: Propagation." 

Geotechnique 43:2  (266-276.) 

Murdoch, L. C. (1993) "Hydraulic fracturing of soil during laboratory experiments, Part 3: Theoretical 

Analysis." Geotechnique 43:2  (277-287.) 

Murdoch, L. C. (1993) "Hydraulic Fracturing of Soil During Laboratory Experiments, Part I: Methods and 

Observations." Geotechnique 43:2  (255-265.) 

Murdoch, L. C. and J. Franco (1994) "Analysis of Constant Head Wells Using Instantaneous Source 

Functions." Water Resources Research 30:1  (117-124.) 

Murdoch, L. C., M. C. Kemper and W. W. Slack (1994) "Applications of hydraulic fractures during in situ 

remediation." 1st Hawaiian National Remediation Technology Conference, Honolulu, HI.  

Murdoch, L. C., M. C. Kemper, M. Narayanaswamy and A. J. Wolf (1994) Demonstration of Hydraulic 

Fracturing to Facilitate Remediation. HWRIC RR-068. Illinois DNR Hazardous Waste Research & Information 

Center, Champaign, IL.  

Murdoch, L. C. (1994) "Field applications of hydraulic fractures in Ohio." Ohio Academy of Sciences Annual 

Meeting, Toledo, OH.  

Murdoch, L. C. (1994) "Transient analysis of an interceptor trench." Water Resources Research 30:11  (3023-

3032.) 

Murdoch, L. C., D. Wilson, K. Savage, W. W. Slack and J. G. Uber (1995) Alternative Methods for Fluid 

Delivery and Recovery. EPA/625/R-94/003. USEPA, Cincinnati.  

Murdoch, L. C. and M. Beljin (1995) Analytical Solutions to the Performance of Interceptor Trenches and 

Drains. USEPA, Cincinnati.  



  
 

Page 8 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Murdoch, L. C. (1995) "Forms of hydraulic fractures created during a field test in fine-grained glacial drift,." 

Quarterly Journal of Engineering Geology 28 (23-35.) 

Murdoch, L. C. (1995) "Hydraulic and Impulse Fracturing Techniques to Improve Remediation." in Petroleum 

Contaminated Low Permeability Soil: Hydrocarbon Distribution Processes, Exposure Pathways and In Situ 

Remediation Technologies, Publication Number 4631, American Petroleum Institute, Washington, DC. 

Murdoch, L. C., J. Chen, P. R. Cluxton, M. C. Kemper, J. Anno and D. Smith (1995) "Hydraulic Fractures as 

Subsurface Electrodes: Early Work on the Lasagna Process." 21st RREL Research Symposium, Cincinnati. vol: 

600/F94/046 pages 318-322.USEPA 

Murdoch, L. C., W. W. Slack, R. L. Siegrist, S. J. Vesper and T. O. Meiggs (1997) "Advanced hydraulic 

fracturing methods to create in situ reactive barriers." International Containment Technology Conference 

and Exhibition, St. Petersburg, FL. Battelle Press 

Murdoch, L. C. and J. Chen (1997) "Effects of conductive fractures during in situ electroosmosis." Journal of 

Hazardous Materials 55 (239-262.) 

Murdoch, L. C., W. W. Slack, R. L. Siegrist, S. J. Vesper and T. O. Meiggs (1997) "Hydraulic fracturing 

advances." Civil Engineering, May 1997 pages 10A-12A. 

Murdoch, L. C., W. W. Slack, W. Harrar, R. L. Siegrist and T. Whiting (1998) "Arrays of sidewall sensors to 

monitor subsurface conditions." 4th International Symposium on Environmental Geotechnology,  Boston, 

MA.  

Murdoch, L. C., W. W. Slack, W. Harrar, R. L. Siegrist and T. Whiting (1998) "Sidewall sensors for measuring 

in situ properties." International Conf. On Remediation of Chlorinated and Recalcitrant Compounds, Session 

A.10., Monterey, CA.. vol: C1:1 pages 45-50.Battelle Press 

Murdoch, L. C., W. W. Slack, W. Harrar, B. Nilsson and R. L. Siegrist (1998) "Sidewall sensors for monitoring 

fractured clay till." Mass Transport in Fractured Aquifers and Aquitards Conference, Copenhagen, DK.  

Murdoch, L. C., W. W. Slack, W. Harrar, B. Nilsson and R. L. Siegrist (1999) "Sidewall sensors for monitoring 

fractured clay till." Journal of Nordic Hydrology 30:4/5  (257-266.) 

Murdoch, L. C., W. W. Slack, W. Harrar and R. L. Siegrist (2000) "Embedded Sidewall Samplers And Sensors 

To Monitor The Subsurface." Ground Water 38:5  (657-664.) 



  
 

Page 9 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Murdoch, L. C., J. R. Richardson and W. W. Slack (2000) "Hydraulic fractures in fine-grain materials." 

Southeastern Geol. Soc. Amer. Annual Meeting, Charleston, SC.  

Murdoch, L. C. (2000) "Remediation of Organic Chemicals in The Vadose Zone." in Vadose Zone, Science and 

Technology Solutions, Looney, B. B. and R. W. Falta (ed) Pages 948-1237. Battelle Press, Columbus, OH. 

Murdoch, L. C. (2000) "The Response of a Pumping Well to Distributed Recharge." AGU Fall Meeting, San 

Francisco. vol: 81:48 pages Fall Meeting Supplement, Abstract H72B-35.AGU 

Murdoch, L. C. and W. Harrar (2001) "The Transmissive Confining Unit, a New Type of Conceptual Model For 

An Aquifer System." 9th Annual Hydrogeology Symposium, Clemson SC. pages 11.Dept. Geo. Sci., Clemson 

University 

Murdoch, L. C. and W. W. Slack (2002) "Forms of Hydraulic Fractures in Shallow Fine-Grained Formations." 

Journal of Geotechnical and Geoenvironmental Engineering 128:6  (479-487.) 

Murdoch, L. C. (2002) "Mechanical Analysis of Idealized Shallow Hydraulic Fractures." Journal of 

Geotechnical and Geoenvironmental Engineering 128:6  (488-495.) 

Murdoch, L. C., J. R. Richardson, Q. Tan, S. C. Malin and C. Fairbanks (2006) "Forms and Sand Transport in 

Shallow Hydraulic Fractures in Residual Soil." Canadian Geotechnical Journal 43:10  (1061-1073.) 

Murdoch, L.C., Germanovich, L.N. (2006)  “Analysis of a deformable fracture in permeable material.”  

International Journal for Numerical and Analytical Methods in Geomechanics 30, (529– 561.) 

Passinos, P. V. and L. C. Murdoch (2000) "A Pumping Test to Estimate the Hydraulic Properties of a Vertical 

Layer." AGU Fall Meeting, San Francisco. vol: 81:48 pages Fall Meeting Supplement, Abstract H72B-36.AGU 

Richardson, J. R., S. Malin and Q. Tan (2002) "Characteristics and Design of Hydraulic Fractures in Saprolite." 

10th Annual Hydrogeology Symposium, Clemson SC. Dept. Geo. Sci., Clemson University 

Richardson, J. R. (2003) Forms of Hydraulic Fractures at Shallow Depths in Piedmont Soils. A Thesis 

Submitted to the Department of Geological Sciences, Clemson University, Clemson, SC 

Richardson, J. R., Q. Tan and L. C. Murdoch (2003) "The Form of Hydraulic Fractures at Shallow Depths in 

Piedmont Soils." 11th Annual Hydrogeology Symposium, Clemson, SC. pages 23-24.Dept. Geo. Sci., Clemson 

University 



  
 

Page 10 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Richardson, J. R. and W. W. Slack. (2004) "Development of a Method for In Situ Delivery of Granular 

Potassium Permanganate." The Third International Conference on Oxidation and Reduction Technologies for 

In Situ Treatment of Soil and Groundwater, San Diego, CA. 

Riha, B. D., W. K. Hyde, and R. Hall. (2008) “Fracture Enhanced Soil Vapor Extraction Technology 

Demonstration at the A-014 Outfall” Savannah River National Laboratory. Aiken, SC. WSRC- STI-2008-00141. 

Robinson, D., R. A. Brown, C. Christiansen, R. Patel and W. W. Slack (2002) "In Situ Treatment of Copper 

Contamination using Direct Injection of Lime Slurries." The Second International Conference on Oxidation 

and Reduction Technologies for In Situ Treatment of Soil and Groundwater, Toronto, Ontario.  

Roulier, M. H., M. C. Kemper, S. Al-Abed, L. C. Murdoch, P. R. Cluxton, J. Chen and W. J. Davis-Hoover (2000) 

"Feasibility of electrokinetic soil remediation in horizontal Lasagna cells." Journal of Hazardous Materials  : 

B77  (161-176.) 

Ross, C.M., Durant, N., Slack, W.W., Terkelsen, M., Christiansen, C., “Direct Push High-Pressure Jet Injection 

Method for In situ Remediation of Low-Permeability Zones,” Danish Academy of Technical Sciences (ATV) – 

Winter Meeting 2014, Vejle, Denmark, March 11-12, 2014. 

Savage, K., L. C. Murdoch and J. Franco (1993) "GRACE: Predictive modeling of remedial performance and 

cost." Federal Environmental Restoration Conference and Exhibition, Washington, D.C.  

Schroeder, S., D. Mckenzie and L. C. Murdoch (1992) "Soil vapor extraction from hydraulic fractures in glacial 

till: initial field testing in Chicago, Illinois." Air and Waste Management Association Conference, Kansas City, 

MO.  

Schweisinger, T. and L. C. Murdoch (2002) "Measuring Changes in Fracture Aperture During Injection to 

Estimate Characteristics of Fractured Rock Near a Well." AGU Fall Meeting, San Francisco. vol: 83:47 pages 

Fall Meeting Supplement, Abstract H71B-0821.AGU 

Schweisinger, T. and L. C. Murdoch (2003) "Measuring Changes In Fracture Aperture In Situ During an 

Injection Test." 11th Annual Hydrogeology Symposium, Clemson, SC. pages 26.Dept. Geo. Sci., Clemson 

University 

Siegrist, R. L., K. S. Lowe, L. C. Murdoch, T. L. Case, D. A. Pickering and T. C. Houk (1998) "Horizontal 

Treatment Barriers of Fracture Emplaced Iron and Permanganate Particles." in NATO/CCMS Pilot Study: 

Evaluation of Demonstrated and Emerging Technologies for the Treatment of Contaminated Land and 



  
 

Page 11 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Groundwater (Phase III) Special Session: Treatment Walls and Permeable Reactive Barriers, Pages 77-83. 

USEPA, Washington, DC. 

Siegrist, R. L., K. S. Lowe, L. C. Murdoch, W. W. Slack and T. C. Houk (1998) X-231A demonstration of in situ 

remediation of DNAPL compounds in low permeability media by soil fracturing with thermally enhanced 

mass recovery and reactive barrier destruction. ORNL/TM-13534. Oak Ridge National Laboratory, Oak Ridge, 

TN.  

Siegrist, R. L., K. S. Lowe, L. C. Murdoch, T. L. Case and D. A. Pickering (1999) "Oxidization By Fracture 

Emplaced Reactive Solids." Journal of Environmental Engineering 125:5  (429-440.) 

Siegrist, R. L., K. S. Lowe, L. C. Murdoch and A. M. Struse (2000) "In situ chemical treatment using hydraulic 

fracturing to emplace Fe metal and KMnO4 reactive solids." EPA/625/R-99/012 (85-92.) 

Siegrist, R. L. and L. C. Murdoch (2000) Oxidative Particle Mixtures for Groundwater Treatment. US Patent 

No. 6102621. 

Slack, W. W., M. C. Kemper and L. C. Murdoch (1994) "Hydraulic Fracturing to Improve Remediation of 

Contaminated Soil." 5th Forum on Innovative Hazardous Waste Treatment Technologies, Chicago, IL. pages 

79-83.USEPA 

Slack, W. W. (2000) "Hydraulic Fracturing Technology Overview and Issues." Conference on Abiotic In Situ 

Technologies for Groundwater Remediation, Dallas, Texas. vol: EPA/625/R-99/012 pages 82-84. 

Slack, W. W., L. C. Murdoch and T. O. Meiggs (2000) "Hydraulic Fracturing to Improve In Situ Remediation." 

2nd International Conf. On Remediation of Chlorinated and Recalcitrant Compounds, Session A.6., 

Monterey, CA.. vol: C2:6 pages 291-298.Battelle Press 

Slack, W. W., L. C. Murdoch and D. Butler (2000) "Recovering Free Product from Clayey Formations Using 

Hydraulic Fractures." 2nd International Conf. On Remediation of Chlorinated and Recalcitrant Compounds, 

Session B.5.,  Monterey, CA.. vol: C2:5 pages 127-134.Battelle Press 

Slack, W. W. and J. Koon (2001) "New Field Scale Applications for Hydraulic Fracturing." 9th Annual 

Hydrogeology Symposium, Clemson SC. pages 19.Dept. Geo. Sci., Clemson University 

Slack, W. W., S. C. Nielson, E. Rhine and R. Adams (2002) "Cost Effective Utilization of Hydraulic Fractures for 

Remediation of Environmentally Impacted Sites." 10th Annual Hydrogeology Symposium, Clemson SC. pages 

31-32.Dept. Geo. Sci., Clemson University 



  
 

Page 12 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Slack, W. W. and T. A. Harp (2003) "Long-term Use of Hydraulic Fractures for Delivery of Substrate 

Solutions." 7th International Symposium on In Situ and On-Site Bioremediation, Session C.7., Orlando, FL.  

Slack, W. W. (2003) "Use of Induced Fractures as Enhancements to Soil and Groundwater Remediation 

Systems." 11th Annual Hydrogeology Symposium, Clemson, SC. pages 27.Dept. Geo. Sci., Clemson 

University. 

Slack, W. W. (2004) "Determination Of Fracture Form From Mediocre Or Incomplete Process Data." 12th 

Annual Hydrogeology Symposium, Clemson, SC. Dept. Geo. Sci., Clemson University. 

Slack, W. W. and L. C. Murdoch (2004) "Passive ISCO With Permanganate Installed By Hydraulic Fracturing 

Techniques." 4th International Conf. On Remediation of Chlorinated and Recalcitrant Compounds, 

Monterey CA. Battelle Press 

Slack, W. W. (2005) "Quantitative Description of Surface Deformation over Typical Horizontal Fractures." 

13th Annual David S. Snipes / Clemson Hydrogeology Symposium, pages 40-41.Clemson University, Dept. 

Geological Sciences 

Slack, W. W., K. E. Klint, B. Nilsson, Y. Benoit, F. Haeseler, T. Brøker, T. Kesala and C. Tsakiroglou (2005) 

"Stimulating Biological Activity Within Fractured Soil At Klucewo, Poland." Eighth International In Situ and 

On-Site Bioremediation Symposium , Baltimore, Maryland. Battelle 

Slack, W. W. and L. C. Murdoch (2006) "Creation of Hydraulic Fractures in Bedrock to Support Remediation 

Processes." 14th Annual David Strange Snipes / Clemson Hydrogeology Symposium, Clemson, South 

Carolina. pages 25 - 26. Clemson University, Dept Geological Sciences 

Slack, W. W., B. Nilsson, C. Tsakiroglou and F. Haeseler (2006) "Remediation Enhancement by Steam 

Injection and Steam Heating with Hydraulic Fractures." Fifth International Conference on Remediation of 

Chlorinated and Recalcitrant Compounds, Monterey, California. pages F-30.Battelle Press, Columbus, OH 

Slack, W. W., L. C. Murdoch, S. W. Kirschner and B. B. Beegle (2007.) "An Analysis of Bedrock Fracturing to 

Distribute Vegetable Oil Emulsion in a Metamorphic Rock Formation." Ninth International In Situ and On-

Site Bioremediation Symposium, Baltimore, Maryland. pages H-85.Battelle Press, Columbus, OH 

Slack, W. W. (2010) “Quantitative Assessment of the Distribution of Injected Material during Hydraulic 

Fracturing” 7th International Conf. On Remediation of Chlorinated and Recalcitrant Compounds, Session 

D110., Monterey, CA. 



  
 

Page 13 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Slack, W. (2012) “Passive Reactive Captors – Assessment and Design.” The 20th Annual David S. 

Snipes/Clemson Hydrogeology Symposium, Clemson University. April 2012. 

Slack, W. W., B. C. Rosini, R. Srirangam and F. Lakhwala (2012) “Characterizing the Extent of Hydraulic 

Fractures Created In Partially Weathered Bedrock with EHC” 8th International Conf. On Remediation of 

Chlorinated and Recalcitrant Compounds, Monterey, CA. 

Slack, W. W. (2013) “Distributions of Fracture Form Suggested By Tiltmeter Data.” The 21st Annual David S. 

Snipes/Clemson Hydrogeology Symposium, Clemson University. April 2013. 

Slack, W. W., and R. J. Hall. (2013) “In Situ Distribution of Fluid Injected Through Fractures.” Bioremediation 

and Sustainable Environmental Technologies Conference. Jacksonville, FL. June 10-13, 2013. 

Slack, B. (2013) “Environmental Fracturing vs. Fracking.” Pollution Engineering. September 2013.   

Slack, W. W., D. E. Knight, C. R. Ross, D. Chlebica, N. D. Durant, T. H. Jorgensen, E. B. Weeth, M. Terkelsen, 

and P. Johansen. (2015). In Situ Remediation of Chlorinated Solvents Using Jet Fracturing Technology – Full 

Scale Demonstration.” The 23rd Annual David S. Snipes/Clemson Hydrogeology Symposium, Clemson 

University. March 2015. 

Slack, W.W., J. Denison, L. Murdoch, D. LaBrecque, and M. Amadian. (2016). “Comparison of Methods for 

Tracking Growth of An Induced Hydraulic Fracture.” The 24th Annual David S. Snipes/Clemson Hydrogeology 

Symposium, Clemson University. March 2016. 

Souders, A. K., L. C. Murdoch and S. E. Kelly (2000) "An In Situ Method for Determining the Hydraulic 

Conductivity of a Stream or Lake Bed." AGU Fall Meeting, San Francisco. vol: 81:48 pages Fall Meeting 

Supplement, Abstract H72B-39.AGU 

Spence, R. C., A. Bodocsi and L. C. Murdoch (1990) "State of stress and hydraulic fracturing potential in 

soil/bentonite cutoff walls." 21st Ohio River Valley Soils Seminar, Cincinnati.  

Svenson, E. T. Schweisinger, L.C. Murdoch, (2008) “Field evaluation of the hydromechanical behavior of flat-

lying fractures during slug tests.” Journal of Hydrology, 359, v. 1-2. 30-45. 

Uber, J. G. and L. C. Murdoch (1991) "Monte Carlo optimization of interceptor trench network for 

contaminated groundwater remediation." American Geophysical Union Conference,  



  
 

Page 14 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Uber, J. G. and L. C. Murdoch (2000) "Evaluation Of Hopscotch Method For Transient Groundwater Flow." 

Journal of Hydraulic Engineering 126:8  (615-626.) 

Vesper, S. J., L. C. Murdoch, S. Hayes and W. J. Davis-Hoover (1994) "Solid Oxygen Source for Bioremediation 

In Subsurface Soils." Journal Hazardous Materials 36 (265-274.) 

Vesper, S. J., W. J. Davis-Hoover, M. H. Roulier, L. C. Murdoch, L. M. Vane and J. G. Hermann (1995) 

"Advances in TCE Degrading Thermophilic, Mesophilic and Alkaline Resistant Organisms." 21st RREL 

Research Symposium, Cincinnati. vol: 600/F94/046 pages 325-328.USEPA 

Vigneri, M. G., W. R. MaHaffey, W. W. Slack and R. Werner (2001) "Use of the on-contact remediation 

process for the remediation of MTBE/BTEX, chlorinated compounds and other organic compounds, 

especially in low permeability geology." American Association of Petroleum Geologists (AAPG) Annual 

Meeting, Denver, CO.  

Wang, T., J. A. Stodt, D. J. Steirman and L. C. Murdoch (1991) "Mapping hydraulic fractures using a borehole-

to-surface electrical resistivity method." Geoexploration  28:3/4  (349-369.) 

Whiting, T., W. W. Slack and L. C. Murdoch (1998) "Dual-phase extraction with hydraulic fractures at a 

superfund site." International Conf. On Remediation of Chlorinated and Recalcitrant Compounds, Session 

B.1., Monterey, CA.  

Wolf, A. J. and L. C. Murdoch (1993) "A Field Test of the Effect of Sand Filled Hydraulic Fractures on Air Flow 

in Silty Clay Till." 7th NGWA National Outdoor Action Conference, Las Vegas, NV.  

Workman, R. and L. C. Murdoch (2003) "Including the Effects of Wellbore Hydraulics in Analysis of the 

Performance of Horizontal Wells." 11th Annual Hydrogeology Symposium, Clemson, SC. pages 33.Dept. Geo. 

Sci., Clemson University 

Additional Research 

Andrews, S. D., W. R. Mahaffey, V. Barlock and T. Santangelo-Dreiling (2002) "Methane-Enhanced In Situ 

Biological Degradation Of Chlorinated Hydrocarbons - A Case Study." 3rd Conference on Remediation of 

Chlorinated and Recalcitrant Compounds, Monterey. vol: 2B:55 Battelle Press 



  
 

Page 15 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Arnason, J. G., M. Harkness, and B. Butler-Veytia. (2010) “A Magnetic Susceptibility Method for Evaluating 

Distribution of Zero-Valent Iron in the Subsurface” 7th International Conf. On Remediation of Chlorinated 

and Recalcitrant Compounds, Session D071., Monterey, CA. 

Austrins, L. M. and J. West. “Incorporating Sustainability into Site Closure – A Field Example.” G-023, in: T.C. 

Fox and H.V. Rectanus (Chairs). Remediation of Chlorinated and Recalcitrant Compounds—2012. Eighth 

International Conference on Remediation of Chlorinated and Recalcitrant Compounds (Monterey, CA; May 

2012). 

Austrins, L. M. and C. Peace (2010) “Integrated Approach to the Remediation of Chlorinated Organic 

Compounds in Low Permeability Soils – A Field Study.” The Remediation Technologies Symposium (RemTec), 

October 22, 2010. Banff Springs, Alberta. 

Austrins, L. M. “Integrated Approach to the Remediation of Chlorinated Organic Compounds in Low-

Permeability Soils: A Field Study”. C-049, in: T.C. Fox and H.V. Rectanus (Chairs). Remediation of Chlorinated 

and Recalcitrant Compounds—2012. Eighth International Conference on Remediation of Chlorinated and 

Recalcitrant Compounds (Monterey, CA; May 2012). 

Baird, A. M., G. Maalouf, D. McDonnell, T. Klutz and C. Sandefur (2002) "Significance Of Hydraulic 

Conductivity In Optimizing HRC® Delivery Into A Fractured Bedrock Aquifer." 3rd Conference on 

Remediation of Chlorinated and Recalcitrant Compounds, Monterey. vol: 2H:48 Battelle Press 

Bradner, G. C. (2002) "Effects of Shallow Induced Fractures on the Performance of Soil Vapor Extraction 

Wells." 10th Annual Hydrogeology Symposium, Clemson SC. pages 1-2.Dept. Geo. Sci., Clemson University 

Bradner, G. C. (2002) Effects of Shallow Induced Fractures On the Performance of Soil Vapor Extraction 

Wells. A Thesis Submitted to the Department of Geological Sciences, Clemson University, Clemson, SC 

Brodsky, P. H., and S. V. Ho. (1995) “In Situ Remediation of Contaminated Soil.” United States Patent No. 

5,398,756. 

Butler-Veytia, B., N. Cochran, B. Powers, S. Hrabovsky, and J. Wright. (2008) “Full-Scale Implementation: 

Bioremediation Using Hydraulic Fracturing for HRC® Emplacement and KB-1TM Injection.” 6th International 

Conf. On Remediation of Chlorinated and Recalcitrant Compounds, Session E027., Monterey, CA. 



  
 

Page 16 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Butler-Veytia, B., R. Coringrato, B. Powers, S. Hrabovsky, and J. Wright. (2008) “Full-Scale Implementation: 

ISCO Using Hydraulic Fracturing for Potassium Permanganate Emplacement.” 6th International Conf. On 

Remediation of Chlorinated and Recalcitrant Compounds, Session E031., Monterey, CA. 

Butler-Veytia, B., N. Cochran, B. Powers, S. Hrabovsky, and J. Wright. (2008) “Pilot Test Update: 

Bioremediation Using Hydraulic Fracturing for HRC® Emplacement and KB-1™ Injection.” 6th International 

Conf. On Remediation of Chlorinated and Recalcitrant Compounds, Session E041., Monterey, CA. 

Belinda Butler, B., S. Hubbard, J. Ajo-Franklin, T. Daley, J. Peterson, E. Gasperikova, Y. Wu, and R. L. Kelley. 

“Evaluating Geophysical Imaging Techniques to Evaluate Delivery and Distribution of Amendments in Low 

Permeability Aquifers.” A-08, in: H.V. Rectanus and R. Sirabian (Chairs), Bioremediation and Sustainable 

Environmental Technologies—2011. International Symposium on Bioremediation and Sustainable 

Environmental Technologies (Reno, NV; June 27–30, 2011).  

Chang, Paula R., A. D. Pantaleoni, and D. L. Shenk. (2010) “Jet-Assisted Injection of Nano-Scale, Zero-Valent 

Iron Treat TCE in a Deep Alluvial Aquifer.” Seventh International Conference on Remediation of Chlorinated 

and Recalcitrant Compounds. Session D-098. Monterey, CA. 

Chen, J. (1997) Characterization of In Situ Electroosmosis Using Conductive Fractures. Ph.D. Thesis 

submitted to The Department of Civil and Environmental Engineering, University of Cincinnati, Cincinnati, 

OH 

Christiansen, C.M. (2010) Methods for Enhanced Delivery on In Situ Remediation Amendments in 

Contaminated Clay Till. A Thesis Submitted to the Department of Environmental Engineering, Technical 

University of Denmark. 

Clark, J. B. (1949) “A Hydraulic Process for Increasing the Production of Wells.” Trans. AIME 186 (1). 

Davis, P. M. (1983) "Surface Deformation Associated With a Dipping Hydrofracture." Journal of Geophysical 

Research 88:B7  (5826-5834.) 

Davis, P. M. (1986.) “Surface Deformation Due to Inflation of an Arbitrarily Oriented Triaxial Ellipsoidal 

Cavity in an Elastic Half-Space, With Reference to Kilauea Volcano, Hawaii” Journal of Geophysical Research 

91 (7429–7438.) 

Davis-Hoover, W. J., D. Feldhake, J. J. Fleischman, J. Goetz, K. Hristova, S. C. Hunt, M. C. Kemper, K. Knutson, 

W. R. MaHaffey, M. H. Roulier, K. Scrow, S. A. Stavnes, H. Black and D. J. Slomczynski (2002) "Degradation of 



  
 

Page 17 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

MTBE by Psychrophilie Bacteria." 3rd Conference on Remediation of Chlorinated and Recalcitrant 

Compounds, Session E.9. , Monterey, CA.  

Davis-Hoover, W. J., J. J. Fleischman, J. Goetz, K. Hristova, S. C. Hunt, M. C. Kemper, K. Knutson, W. R. 

MaHaffey, M. H. Roulier, K. Scrow, D. J. Slomczynski and S. A. Stavnes (2003) "BETX/MTBE Bioremediation 

with Bionets Containing Isolite, PM1, Solid Oxygen Source." 7th International Symposium on In Situ and On-

Site Bioremediation Session D.11., Orlando, FL. Battelle Press 

Dunlap, J. D. (2000) Hydraulic and Physical Properties of Soil-Cement and Soil-Cement-Bentonite Materials 

for In Situ Barriers. a Thesis Submitted to the Department of Civil and Environmental Engineering, University 

of Cincinnati, Cincinnati, OH 

Elliott, Deborah. (2008) “Counter Contamination: An Uphill Battle.” Pollution Engineering. March 1, 2008. 

Frank, U. and N. Barkley (1995) "Remediation of low permeability subsurface formations by fracturing 

enhancement of soil vapor extraction." J Hazardous Materials 40 (191-201.) 

Gillham, R. W. and D. R. Burris (1992) "In situ treatment walls - chemical dehalogenation, denitrification, and 

bioaugmentation." Subsurface Restoration Conference, Dallas, Texas. pages 66-68. 

Gillham, R. W. (1993) Cleaning Halogenated Contaminants from Groundwater. 5266213. 

Grady, D. E. (1997) Remediation of LNAPL in a Naturally Fractured Clay Till: Physical and Numerical 

Modeling. Ph.D. Dissertation, Oregon Graduate Institute, Beaverton, Oregon.  

Harkness, M., B. Butler-Veytia, F. Nchako, T. Antonoff, and J. Arnason (2011). “Comparison of Three Delivery 

Methods: Evaluation of ZVI Distribution using Magnetic Susceptibility.” International Symposium on 

Bioremediation and Sustainable Environmental Technologies, Reno Nevada, June 2011. 

Harkness, M., B. Butler-Veytia, F. Nchako, T. Antonoff, and J. Arnason (2011). “A Field Guide to Using 

Magnetic Susceptibility to Evaluate Subsurface Distribution of Zero-Valent Iron.” International Symposium 

on Bioremediation and Sustainable Environmental Technologies, Reno Nevada, June 2011. 

Hart, P. H. (1997) Dewatering and Soil Vapor Extraction Using Hydraulic Fractures. A Thesis Submitted to the 

Department of Civil and Environmental Engineering, University of Cincinnati, Cincinnati, OH 

Hashish, M. and M. P. Plessis. (1979). Prediction Equations Relating High Velocity Jet Cutting Performance to 

Stand Off Distance and Multipasses. J Engineering for Industry.  ASME. Vol 101, 311. 



  
 

Page 18 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Ho, S. V., P. W. Sheridan, C. J. Athmer, , M. A. Heitkamp, J. M. Brackin, D. Weber, and P. H. Brodsky (1995) 

“Integrated In Situ Soil Remediation Technology: The Lasagna Process.” Environmental Science & 

Technology. Vol 29. No. 10. p 1095. 

Ho, S. V. and P. H. Brodsky. (1995) “In Situ remediation of Contaminated Heterogeneous Soils.” United 

States Patent No. 5,476,992.  

Ho, S. V., C. Athmer, P. W. Sheridan, and A. Shapiro (1997) “Scale-up Aspects of the Lasagna Process for In 

Situ Soil Decontamination.” J. Hazardous Material. Vol 55. pp 39-60. 

Ho, S. V., C. Athmer, J. M. Brackin, M. A. Heitkamp, P. W. Sheridan, D. Weber, and P. H. Brodsky (1998) “The 

Lasagna Process for In Situ Bioremediation of Low Permeability Soils.” Appearing in Bioremediation: 

Principals and practice, Vol III: Bioremediation Technologies. S. K. Sikdar and R. L. Irvn, ed. Technomic 

Publishing. p 393. 

Ho, S. V., C. Athmer, P. W. Sheridan, B. M. Hughes, R. Orth, D. McKenzie, P. H. Brodsky, A. Shapiro, R. 

Thorton, J. Salvo, D. Schultz, R. Landis, R. Griffith and S. Shoemaker (1999) “The Lasagna Technology for In 

Situ Soil remediation. 1. Small Field Test.” Environmental Science & Technology. Vol 33. No. 7. p 1086. 

Ho, S. V., C. Athmer, P. W. Sheridan, B. M. Hughes, R. Orth, D. McKenzie, P. H. Brodsky, A. Shapiro, R. 

Thorton, T. M. Sivavec, J. Salvo, D. Schultz, R. Landis, R. Griffith and S. Shoemaker (1999) “The Lasagna 

Technology for In Situ Soil remediation. 2. Large Field Test.” Environmental Science & Technology. Vol 33. 

No. 7. p 1092. 

Hocking, G., S. L. Wells and C. N. Givens (2002) "Performance Of A Fracture-Enhanced Dual-Phase Soil Vapor 

Extraction System." 3rd Conference on Remediation of Chlorinated and Recalcitrant Compounds, Monterey. 

vol: 2E:10 Battelle Press 

Hong, C., L. N. Germanovich, J. C. Santamarina and P. E. Diji (2003) "Hydraulic Fracturing In Particulate 

Materials." 11th Annual Hydrogeology Symposium, Clemson, SC. pages 3.Dept. Geo. Sci., Clemson University 

Howard, G. C. and C. R. Fast (1970) Hydraulic Fracturing. Society of Petroleum Engineers, Dallas.  

Hunt, S. (1996) Method and System for Bioremediation of Contaminated Soil Using Inoculated 

Diatomaceous Earth. 5,570,973. 

Hunt, S., T. Meiggs (1997) Method for In-Situ Bioremediation of Contaminated Ground Water. 5,626,437. 



  
 

Page 19 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

ITRC (Interstate Technology & Regulatory Council) (2011). Permeable Reactive Barriers: Technology Update. 

PRB-5. Washington, D.C.: Interstate technology & Regulatory Council, PRB: Technology Update Team. 

www.itrcweb.org. 

Johnson, R.L., D.E. Grady and T. Walden, 1997. Remediation of a Fractured Clay Soil Contaminated With 

Gasoline Containing MTBE. Proc. of the Petroleum Hydrocarbons and Organic Chemicals in Ground Water 

Conf., Houston. 

Johnson, R.L. and D.E. Grady, 1998. Remediation of a Fractured Clay Till Using Air Flushing: Field 

Experiments at Sarnia, Ontario. API, Publ. No. DR 225. 

King, G. E. (2012) “Hydraulic Fracturing 101: What Every Representative, Environmentalist, Regulator, 

Reporter, Investor, University Researcher, Neighbor and Engineer Should Know About Estimating Frac Risk 

and Improving Frac Performance in Unconventional Gas and Oil Wells.” SPE No. 152596 presented at the 

Hydraulic Fracturing Technology Conference held in The Woodlands, Texas, USA, 6–8 February 2012. Society 

of Petroleum Engineers, Dallas, TX.  

Kluger, M. (2003) "Affecting Subsurface Fluid Flow to Improve Remediation Processes." 11th Annual 

Hydrogeology Symposium, Clemson, SC. pages 10-11.Dept. Geo. Sci., Clemson University 

Klutz, T., A. M. Baird, G. Maalouf, D. McDonnell and C. (. Sandefur (2002) "Accelerated Bioremediation Of 

Trichloroethylene: A Comparison Between Saprolite And Crystalline Bedrock Aquifers." 3rd Conference on 

Remediation of Chlorinated and Recalcitrant Compounds, Monterey. vol: 2C:46 Battelle Press 

Kozar, M. S., B. E. Duffy and W. M. Street (2002) "Enhanced Degradation Of Chlorinated Solvents In 

Fractured Rock Ground Water Using Subsurface Injection Of HRC." 3rd Conference on Remediation of 

Chlorinated and Recalcitrant Compounds, Monterey. vol: 2C:42 Battelle Press 

Lundy, D. A., C. J. Carieo and M. M. Westerheim (1994) "Hydrofracturing bedrock to enhance DNAPL 

recovery." 8th annual NGWA national outdoor action conference, Minneapolis, MN.  

Lecampion, B., R. Jeffrey, and E. Detournay. (2004) “Real-time Estimation of Fracture Volume and Hydraulic 

Fracturing Treatment Efficiency.”  American Rock Mechanics Association.  6th North America Rock 

Mechanics Symposium, Houston. ARMA/NARMS 04-519. 

Lecampion, B., R. Jeffrey, and E. Detournay. (2005) “Resolving the Geometry of Hydraulic Fractures from Tilt 

Measurements.” Pure and Applied Geophysics 162, 2433-2452. 



  
 

Page 20 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Maalouf, G., D. Bryant, P. Sanderson, B. Slack, N. Toyama. “Overcoming the Challenges of Remediation in 

Fractured Bedrock – A Novel Approach.”  AEG News, 56 (4), pp 32-36. December 2013. 

MaHaffey, W. R., R. D. Resseguie and C. M. Mickel (2001) "Application of Fenton's Based Chemical Oxidation 

to Chlorinated Pesticide Impacted Soil." American Association of Petroleum Geologists (AAPG) Annual 

Meeting, Denver, CO.  

Martin, M. and O. R. West (2002) In Situ Chemical Oxidation Through Lance Permeation at the Portsmouth 

Gaseous Diffusion Plants (PORTS). ORNL/TM-2002/272. Oak Ridge National Lab, Oak Ridge. 

http://www.ornl.gov/~webworks/cppr/y2001/rpt/115641.pdf  

McCandless, R. M., A. Bodocsi and P. R. Cluxton (1987) Geotechnical Analysis for Review of Dike Stability 

(GARDS). EPA/600/S2-86/109. US EPA Hazardous Waste Engineering Research Laboratory, Cincinnati.  

McClendon, W., M. Hildebrandt, J. Shrimp, B. Bigelow, and J. Hesemann. (2009) “Enhanced Anaerobic 

Bioremediation using CAP18™ as a Polishing Application for CVOC-Impacted Groundwater.”  10th 

International Symposium on In Situ and On-Site Bioremediation, Session L-079.  Baltimore, MD. 

Meiggs, T. O., J. J. Fleischman, W. J. Davis-Hoover, S. A. Stavnes and W. R. MaHaffey (2001) "BioLuxing for 

Enhanced Bioremediation of Petroleum Hydrocarbons." American Association of Petroleum Geologists 

(AAPG) Annual Meeting, Denver, CO.  

Mindlin, R. D. (1936) “Force at a Point in the Interior of a Semi-Infinite Solid.” Physics 7,195-202.  

Moline, J., C. Mathenia, and M. Dingens. (2009) “Cleaning Up Groundwater in Place.” Pollution Engineering. 

P24. November 2009. 

Nilsson, B., D. Tzovolou, M. Jeczalik, T. Kasela, J. Gudbjerg, W. Slack, K. E. Klint, F. Haeseler, C. D. Tsakiroglou, 

“Combining Steam Injection With Hydraulic Fracturing For The In Situ Remediation Of The Unsaturated Zone 

Of A Fractured Soil Polluted By Jet Fuel.” Journal Environmental Management. 

 

Norris, R. D., R. E. Hinchee, R. Brown, P. L. McCarty, L. Semprini (1993) In Situ Bioremediation of Ground 

Water and Geological Materials: A Review of Technologies. EPA/600/R-93/124 NTIS No. PB93-215564/XAB. 

Robert S Kerr Environmental Research Lab. 

http://www.ornl.gov/~webworks/cppr/y2001/rpt/115641.pdf


  
 

Page 21 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Olsen, M. R., T. C. Sale, C. D. Shackelford, C. Bozzini, J Skeean (2012) “Chlorinated Solvent Source-Zone 

Remediation via ZVI-Clay Soil Mixing: 1-Year Results.” Ground Water Monitoring & Remediation 32, No. 3 

(Summer 2012) pp 63-74. 

Peace, C. and L. M. Austrins (2010) “Evaluation of the Propagation of Secondary Fractures from Hydraulic 

Fracture and Injection to Create a Treatment Zone in Low Permeability Fractured Clay Soils.”The 

Remediation Technologies Symposium (RemTec), October 22, 2010. Banff Springs, Alberta. 

Rajaram, V. and P. Banerjee (1993) Hydraulic Fracturing Technology - Applications Analysis and Technology 

Evaluation Report. EPA/540/R-93/505. US EPA Office of Research and Development, Cincinnati, OH.  

Ramaley, S. B. (2005) "Optimizing Delivery and Distribution for Succesful Implementation of In-situ Reactive 

Zones for Biostimulation." 13th Annual David S. Snipes / Clemson Hydrogeology Symposium, Clemson, SC. 

pages 24.Clemson University, Dept Geological Sciences 

Rhine, E. (2003) "In Situ remediation of Carbon Tetrachloride Using Enhanced Reductive Dechlorination and 

Hydraulic Fracturing." 11th Annual Hydrogeology Symposium, Clemson, SC. pages 12-13.Dept. Geo. Sci., 

Clemson University 

Riha, B. D., K. L. Dixon, et al. (2005.) Evaluation of Enhanced VOC Removal with Soil Fracturing in the SRS 

Upland Unit. Savannah River National Laboratory. Aiken, SC. WSRC-TR-2005-00415 

Rundell, B., B. Khona, B. White, N. Teamerson, and B Dynkin (2010.) “Enhanced Potassium Permanganate 

Slurry Injection in Fractured Bedrock Utilizing Hydraulic Fracturing.” 7th International Conf. On Remediation 

of Chlorinated and Recalcitrant Compounds, Session D089., Monterey, CA.  

Siegrist, R. L. L., M. A. Urynowicz, O. R. West, M. L. Crimi and K. S. Lowe (2001) Principles and Practice of In 

Situ Chemical Oxidation Using Permanganate. Battelle Press, Columbus, OH.  

Sprinkle, C., D. Ewing, M. Strong, D. Owens, B. Ventura and L.  Smith (2004) "Pilot-Testing Four Treatment 

Technologies For Chlorinated Solvents In Low-Permeability Formations." 4th International Conf. On 

Remediation of Chlorinated and Recalcitrant Compounds, Monterey, CA. pages 5B-06.Battelle Press 

Stavnes, S. A. (1999) "Bioremediation Barrier Emplaced Through Hydraulic Fracturing." vol: 542-N-99-002 

pages 2-3.USEPA 

Stavnes, S. A., J. J. Fleischman, S. C. Hunt, J. Goetz, M. C. Kemper, M. H. Roulier, K. Hristova, K. Scrow, K. 

Knutson, W. R. MaHaffey, D. J. Slomczynski and W. J. Davis-Hoover (2002) "MTBE Bioremediation with 



  
 

Page 22 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Bionets Containing Isolite, PM1, Solid Oxygen Source (SOS) or Air." 3rd Conference on Remediation of 

Chlorinated and Recalcitrant Compounds, Session E.9. , Monterey, CA. vol: 2B:66 Battelle Press 

Strong, M., C. Sprinkle, D. Ewing, D. Owens, B. Ventura, L. Smith and J. J. Liskowitz (2004) "Comparison Of 

Pneumatic And Hydraulic Fracturing For Emplacement Of Treatment Materials In Low-Permeability 

Formations." 4th International Conf. On Remediation of Chlorinated and Recalcitrant Compounds, 

Monterey CA. pages 5B-07.Battelle Press 

Uber, J. G. (1990) "Combining Groundwater Simulation and Optimization Models." National Conference on 

Water Resources Planning and Mangement, ASCE 

Urynowicz, M. A., R. L. Siegrist, O. R. West, M. L. Crimi, A. M. Struse and K. S. Lowe (2001) "Fundamentals 

and Application of In Situ Chemical Oxidation Technologies." American Association of Petroleum Geologists 

(AAPG) Annual Meeting, Denver, CO.  

USEPA (1994) Bioremediation in the field. USEPA OSWER/ORD, EPA/540/N-94/500 No 10 

USEPA (1995) In Situ Remediation Technology Status Report: Hydraulic and Pneumatic Fracturing.  

EPA/542/K-94/005. USEPA, Washington, DC.  

USEPA (1997) Analysis of Selected Enhancements for Soil Vapor Extraction.EPA/542/R-97/007, USEPA, 

Washington, DC. 

VanPoollen, H.K., J. M. Tinsley, and C. D. Saunders. (1959) “Hydraulic Fracturing – Fracture Flow Capacity vs. 

Well Productivity.” J. Pet Tech, Trans AIME 213 (91-95). 

Venkatraman, S. N., D. S. Kossan, T. M. Boland, J. R. Schuring and U. Franks (1995) "Integrated Pneumatic 

Fracturing and Bioremediation for the In Situ Treatment of Contaminated Soil." 21st RREL Research 

Symposium, Cincinnati. vol: 600/F94/046 pages 329-332.USEPA 

Wolf, A. J. (1995) The Effects of Creating Sand-Filled Hydraulic Fractures on Soil Vapor Extraction. a Thesis 

Submitted to the Department of Civil and Environmental Engineering, University of Cincinnati, Cincinnati, 

OH 

Wu, R. and L. N. Germanovich (2003) "Hydraulic Fracture Branching and Segmentation." 11th Annual 

Hydrogeology Symposium, Clemson, SC. pages 34.Dept. Geo. Sci., Clemson University 



  
 

Page 23 of 23 

www.frx-inc.com 

BIBLIOGRAPHY 

Hydraulic Fracturing for Soil and Groundwater Remediation 

Last Updated: May 2016 

Yang, X-M. and P. M. Davis (1986) “Deformation Due To A Rectangular Tension Crack in an Elastic Half-

Space.” Bulletin Seismological Society of America 76:3 (86-881.) 

 


