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Patr ick J. Hir l, P.E., Ph.D. 
Renewable Energy Market Leader 
Stanley Constants, Inc. 
5775 Wayzata Boulevard, Suite 300 
Minneapolis, Minnesota 55416 
Phone: 952-738-4323; Fax: 952-546-4279  

Educational Background 
Ph.D., 1997 University of Notre Dame, Department of Civil Engineering and Geological Sciences,  

Dissertation Title: The Biological Degradation of Perchloroethylene Using Periodically Operated 
Reactors. [Used periodically operated anaerobic digesters to biologically dechlorinate commonly used 
degreasing chemicals] 
Advisor: Dr. Robert L. Irvine 

 
B.S.C.E., 1987 University of Notre Dame, Department of Civil Engineering  

Professional Exper ience 
Consulting Engineer, Stanley Consultants, Inc., July 2004 Ð Present. 

July 2006 Ð Present: Lead renewable energy technologist responsible for the development of the renewable energy 
market within Stanley Consultants (design of biogas, biomass, biodiesel, and ethanol production facilities). 
Marketing anaerobic digester systems for the conversion of high strength agricultural industry co-products into 
energy using Dr. HirlÕs patent pending process.  
July 2004 Ð July 2006 : Process engineering analysis and design for water and wastewater treatment. Industrial 
systems analysis for water consumption, wastewater production and waste disposal. Technical and regulatory 
support for environmental permitting. Technical support and expert witness for environmental litigation. 

Consulting Engineer, Barr Engineering Company, Jan 1999-July 2004. 
Process engineering analysis and design for water and wastewater treatment. Development, design and 
implementation of remedial actions for the clean-up of sites contaminated with hazardous waste. Technical support 
and expert witness for environmental litigation. Industrial systems analysis for water consumption, wastewater 
production and waste disposal. Technical and regulatory support for environmental permitting. 

Lecturer,  University of Minnesota, Jan 2000-2004. 
Taught courses in water and wastewater treatment at the undergraduate and graduate levels. 

Assistant Professor of Environmental Engineering, University of Ill inois at Chicago, Jan 1997- May 1999. 
Teaching and research in the f ields of water treatment, hazardous, municipal, and industrial wastewater treatment, 
environmental biotechnology, and bioremediation.  

Consulting Engineer, SBR Technologies, Inc., 1994-1998.  
Process design engineering for hazardous, municipal, and industrial waste treatment. Technical support for 
environmental litigation. 

Unit Operations Officer, Naval Reserve Unit Submarine Squadron Two, 1994-1996. 
Planning, preparing, and monitoring training for a unit of 30 enlisted personnel and 7 officers.  

Research Assistant, University of Notre Dame, 1993-1996. 
Performing research in biological wastewater treatment and bioremediation. 

Submarine Junior Officer Career Counselor, Bureau of Naval Personnel, 1991-1993. 
Placing over 300 naval off icers per year in new assignments. Managing an annual budget of over 3 million dollars. 
Counseling over 600 officers per year on  their Naval career options. 

Submarine Officer / Nuclear Reactor Engineer, USS PITTSBURGH (SSN-720), 1988-1993 
Operational Commanding Off icer of  daily submarine operations at sea and in port. Senior Nuclear Engineer 
supervising daily nuclear reactor operations and maintenance. Division Head for unit of 20 enlisted personnel.  

Professional L icense  
Professional Engineer - Minnesota 

Professional Activities 
Member, American Society of Civil Engineers  
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Patents 
ÒProcess for Producing Ethanol and for Energy RecoveryÓ application number: US2007/0141691  
[Anaerobic digestion of fuel ethanol production distillerÕs grains to off-set 100% of natural gas use for ethanol 
production] 

Awards and Honors 
Navy Achievement Medal (1996), Indiana Reserve Junior Officer of the Year  
Dondanville Family Award for Excellence in Teaching (1995)  
Navy Commendation Medal (1993), excellence in personnel management and career development  
Navy Achievement Medal (1990), excellence in submarine operations  
James A. McCarthy Award for Outstanding Academic and Professional Excellence (1986)  
Tau Beta Pi, honorary engineering fraternity (1986)  
Chi Epsilon, honorary civil engineering fraternity (1986)  

Selected Consulting Projects 
Biomass Generation Feasibility Study; INDECK Energy ServicesÑ Identified available biomass sources and 
availability in central Wisconsin, Minnesota, and central California. Determined the appropriate technologies to convert 
available biomass to electricity and the size of the generating facility that could be supported. Biomass sources included 
crop residue, energy crops, forest residue, forest products wastes, biogas from manure digestion, and landfill gas. 
 
Evaluation of Renewable Energy Project; Confidential Client -- Developed a conceptual design for a facility to 
convert manure and agra-industry wastes to methane via anaerobic digestion. Evaluated available anaerobic technologies 
to determine the feasible technologies as well as the cost effectiveness of the technologies. Created feasibility level cost 
estimate for the chosen technology. 
 
Evaluation of Anaerobic Digestion for  Render ing Facility; Dar ling I nternational Inc.; Newark, NJ-- Developed a 
conceptual design and feasibility level cost estimate for an anaerobic digester to convert high strength rendering 
wastewater to methane.  Evaluated the return on investment for this project based on the value of the methane produced 
and the avoided sewerage cost costs of the treatment wastewater. 
 
Evaluation of Renewable Energy Project; HerdCo; Bart lett, NE Ð Evaluated the feasibility of anaerobic digestion of 
manure from 75,000 head of beef cattle and the recovery and use of the methane generated. The evaluation included 
collection options, estimated methane generation, methane use options, digested solids disposal and land application of 
treated water. 
 
Biogas Generation Study; Confidential ClientÑ Performed an evaluation of anaerobic digestion technology and 
opportunities for an electrical power generation industry organization. The evaluation included anaerobic biological 
processes, potential feedstocks for biogas production and their biogas yields, available anaerobic digester technologies, 
feasibilities level cost estimates, and a biogas opportunity evaluation procedure.  
 
Ethanol Site Development; Global Ethanol Services; Wayne City, I L  and Moses Lake, WA--Global Ethanol 
Services is developing multiple ethanol facilities across the Unites States. Stanley Consultants is providing 
environmental permitting, site civil engineering design, water supply pipeline design and wastewater discharge pipeline 
design services at two of GlobalÕs project sites. 
 
Biodiesel Facility Energy Alternative Evaluation; Northwest Iowa Renewable Energy--Stanley Consultants is 
evaluating alternatives to natural gas to provide steam to a 60 million gallon per year biodiesel facility. Stanley 
Consultants is evaluating electricity and opportunity fuels such as glycerin, corn stover, and DDGS as options. As part of 
study, direct f ire boilers and gasif ication will be evaluated for he opportunity fuels. 
 
Biodiesel Process Preliminary Design; Confidential Client--Developed innovative process for the production of 
biodiesel from crude soybean oil. The process included subsystems from three separate vendors to create a process that 
met the clients unique business plan. 
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Contaminated Groundwater  Treatability Study; Peoples Gas and Electr ic; Waukegan, I L--Developed and 
provided oversight for treatability testing of contaminated groundwater from a manufactured gas plant with water quality 
similar to coke plant wastewater. 
 
Contaminated Groundwater  Treatment System Design; Peoples Gas and Electr ic; Waukegan, I LÑ Design of a 
50,000 gallon per day advanced water treatment system for removal of arsenic, phenol, thiocyanide, and ammonia from 
contaminated groundwater. The phenol concentrations were between 1,000 and 2,000 mg/L and the ammonia 
concentrations are between 500 and 1,000 mg/L. The system included equalization, aerobic biological treatment using 
sequencing batch reactors for organic removal and nitrification, chemical precipitation of arsenic in the sequencing batch 
reactors, filtration, and tertiary treatment for additional removal of arsenic using absorptive media. This treatment system 
had to interface with a continuous groundwater extraction and re-injection system.  
 
Process Water  Quality Improvements; Taconite M ining Client; MN--Evaluated physical, chemical, and biological 
technologies for the removal of sulfate from taconite processing water.  The study required evaluation of technologies 
that could reliably and cost-effectively removed up to 15,000 tons of sulfate per year from the 14 billion gallon process 
water reservoir.  Technologies evaluated included cold-lime softening, reverse osmosis, anaerobic wetlands, and an 
innovative biological process. 
 
Wastewater  Evaluation and Design/Build of Upgrades; Dar ling International Inc.; Boise, ID--Evaluated 
wastewater treatment lagoons to determine the cause of solids pass through and high eff luent ammonia.  Designed and 
installed upgrades to lagoon hydraulic control structures and additional aeration capacity. 
 
Wastewater  Pretreatment System Design; Minntech; M inneapolis, MN--Provided water and chemical balances and 
the design of a pH neutralization system for a medical products company specializing in dialysis fluid and dialysis 
cleaning products.  The studies also assisted the client in evaluating their production processes to reduce waste and 
improve efficiency.  
 
Wastewater  Evaluation; Dar ling International Inc.; Tur lock, CA -- Developed salt, nitrogen, and water balance for 
the facility. Evaluated wastewater treatment technologies (e.g., anaerobic, aerobic, air stripping, and evaporation ) to 
reduce the salt and nitrogen concentrations in the wastewater. Feasibility level cost estimates were also prepared for each 
option. 
 
Wastewater  Process Evaluation and Upgrade Design; Dar ling International Inc.; L inkwood, MD--Performed 
process analysis of poultry byproduct processing wastewater.  The project entailed the evaluation of the treatment 
efficiency of each component in the treatment train, identifying data gaps, development of a sampling and analysis plan, 
analytical training, and evaluation of the system improvement necessary to meet new total nitrogen and phosphors 
discharge limits. 
 
Wastewater  Process Evaluation and Improvement Recommendations; M ead Paper; Escanaba, M I--Evaluated 
wastewater treatment system to identify options for solids management and treatment enhancement.  The study identified 
the single factory unit that was responsible for the solids problems, proposed solids reduction strategies, and proposed 
enhancements to the treatment ponds and activated sludge system. 
 
Wastewater  Pretreatment System Design; Minntech; M inneapolis, MN--Provided water and chemical balances and 
the design of a pH neutralization system for a medical products company.  The studies also assisted the client in 
evaluating their production processes to reduce waste and improve efficiency.  
 
Acid M ine Drainage Treatment; National Forest Service; K imble Creek, OH--Evaluated passive treatment 
technologies for the removal of sulfate, iron, and aluminum as well as the neutralization of acid mine drainage.  The site 
was an abandoned coal mine in a remote location of a national forest.  Beyond the high strength of the mine drainage, 
engineer challenges included no site power, a very small area for treatment processes, and a steep grade. 
 
Process Water  Quality Evaluation; Nucor Steel; Norfolk, NE--Performed engineering evaluation of water treatment 
options for a hot-rolled steel facility.  Potential water treatment trains were required to produce water with low dissolved 
solids from a groundwater source high in iron, manganese, and hardness.  Signif icant issues included the effect of iron 
and manganese on ion exchange softening and reverse osmosis salt removal. 
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Storm Water  Treatment System Design; WE Energies; Marquette, WI --Performed water balance and water 
treatment plant design for a coal-fired power plant.  The water balance provided the client with an accurate assessment of 
their water treatment needs leading to a savings of approximately half the amount the client had initially budgeted for the 
project 
 
Wastewater  Treatment Plant Process Evaluation; City of Willmar; Wi llmar, MN--Performed a full treatment plant 
process analysis for a municipal wastewater treatment plant treating wastewater with a signif icant industrial component.  
The process evaluation included water and chemical balances for each treatment process to evaluate the treatment 
efficiency of each process.  The study included identification of deficient processes and recommendations for process 
improvement. 
 
Wastewater  Process Evaluation and System Troubleshooting; Southern Minnesota Beet Sugar Cooperative; 
Renville, MN--Developed a water and chemical balance for a sugar beet processing facility that included the entire 
processing facility and the wastewater treatment system.  The balances were used to evaluate strategies to eliminate the 
need for the storage of high strength wastewater in open lagoons. 
 
Wastewater  Treatment System Evaluation and Odor  Management; Southern M innesota Beet Sugar Cooperative; 
Renville, MN--Implemented hydrogen sulf ide management strategies including air monitoring, water analysis, 
alternatives analysis, design and oversight.  This project included development of a water and chemical mass balance for 
the beet processing facility and wastewater treatment plant.  
 
Phosphorus Removal Evaluation and Treatment Improvements; Alexandr ia Lakes Area Sanitary Distr ict;  
Alexandr ia, MN--Evaluated phosphorus compounds passing through wastewater treatment plant.  The study entailed 
identifying organic phosphate compound, source, and reason for reduced biological uptake. 
 

L itigation Support 
• Provided background document review, expert opinion, and mediation support for a case involving a failed 

groundwater treatment system designed to remove chlorinated volatile organic compounds and nickel. 
• Provided background document review, deposition review, and process analysis for a case involving worker 

exposure to hazardous compounds when they were working on a biological treatment unit. Provided technical 
deposition questions.  

• Provided review of technical and process background information for a case involving soil and groundwater 
contamination at a chemical processing facility. 

• Provided review of background technical information and process review for a case involving the soil and 
groundwater contamination at a wood treatment facility. Assisted in preparing expert witness for deposition and 
testimony.  

• Provided review of background technical and process information for a case involving soil and groundwater 
contamination at railroad maintenance facilities. 

• Provided process analysis for a case involving the capability of Best Available Treatment processes and compliance 
with permit discharge limits. 

Research Projects 
Combined Anaerobic/Aerobic Mineralization of Perchloroethylene: Development of periodically operated, suspended 

culture, aerobic reactors to dechlorinate perchloroethylene to dichloroethylene and mineralize dichloroethylene by 
alternating between anaerobic and aerobic environments. Phenol is used as the oxygenase inducing substrate to 
promote dichloroethylene oxidation. This research seeks to understand the effects of frequent oscillations between 
anaerobic and aerobic environments on organism selection, organism enrichment, and organism physiological state 
in a system biologically mineralizing perchloroethylene. The goal of this research is to develop a cost effective 
method for in-situ bioremediation of perchloroethylene contaminated groundwater. 

Enhanced Bioremediation of Recalcitrant Pollutants in Soil Using Oxidative Pretreatment: Development of a process to 
increase the rate of biomineralization of recalcitrant compounds in soils and sediments by partial pre-oxidation. 
DDT Contaminated soils are exposed to Fenton's Reagent in a slurry to partially oxidize the DDT. The pre-oxidation 
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increases the amount of organics in solution which are then tested for biodegradability. Future tests will focus on 
PCBs and the use of ozone as a pre-oxidation agent. The goal of this research is to develop a cost effective method 
for the remediation of soils and sediments contaminated with PCBs or recalcitrant pesticides (e.g., DDT)  

Biological Wastewater Treatment at Near Zero Dissolved Oxygen: Development of a computer control system to  adjust 
the air flow to the reactor to maintain the dissolved oxygen at a set value which is less than 0.5 mg/L. This 
investigation will develop sequencing batch reactor operating strategies to allow for eff icient reactor operation at a 
dissolved oxygen concentration of less than 0.1 mg/L. In addition, this project seeks to select and enrich for a mixed 
culture which can nitrify and denitrify simultaneously. The goal of this research is to develop energy efficient 
process modifications for biological wastewater treatment systems. 

Bioremediation of Benzene Contaminated Groundwater by Pulsed Air Sparging: Development of a method to enhance 
biomineralization of benzene in groundwater by pulsed air sparging. This research seeks to understand the 
fundamental principles which govern the rate of benzene removal by air stripping and/or biodegradation in a pulsed 
air sparging system. The goal of this research is to develop modifications to continuous air sparging to stimulate 
microbial activity and remove a greater percentage of the benzene by biomineralization than by air stripping.  

Biogasif ication of Solubilized Low Rank Coal: Development of a periodically operated, anaerobic system to convert 
solubilized low rank (i.e., leonardite) coal to methane. This research seeks to understand the effects of coal 
solubilization techniques and organic loading on the biological conversion of low rank coal to methane gas. The 
goal of this research is to develop a cost effective biological reactor for the production of methane to support 
localized electrical power generation. 

Combined Anaerobic/Aerobic Mineralization of Perchloroethylene: Developed the f irst suspended culture, aerobic 
reactor to mineralize perchloroethylene when stressed with daily oscillations between anaerobic and aerobic 
environments. Perchloroethylene was anaerobically dechlorinated to dichloroethylene using glucose as an electron 
donor. The dichloroethylene was then biologically oxidized using phenol to induce the appropriate monooxygenase 
enzymes. 

Anaerobic Reductive Dechlorination of Perchloroethylene: Developed start-up and operating strategies for periodically 
operated, anaerobic biofilm reactors to dechlorinate perchloroethylene to ethylene. Biofilm reactors were operated 
on a daily cycle fed 10 mg/L perchloroethylene. Acetate, lactate, methanol, and hydrogen were all tested as electron 
donors to support dechlorination. The minimum electron donor requirement was determined in order to support 
sustained dechlorination of perchloroethylene. The effect of perchloroethylene concentration on dechlorination was 
also determined.  

Biological Phosphorous Removal Using a Sequencing Batch Reactor: Developed operating strategies for the production 
of volatile fatty acids in an aerobic sequencing batch reactor to promote biological phosphorous removal from a 
synthetic wastewater. The use of static FILL and under aeration during the REACT period were shown to promote 
biological phosphorus removal. 

Trichloroethylene Degradation Using Methanotrophic Bacteria: Designed a sequencing batch reactor to select for and 
maintain a culture of methanotrophic bacteria. Methanotrophic bacteria were grown using air and natural gas and 
enriched from soils and sediments. This culture oxidized trichloroethylene using the methane monooxygenase 
enzyme. Developed a method to measure methanotrophic activity using oxygen uptake rate.  

Aerobic Phenol Degradation Using a Sequencing Batch Reactor: Operated a bench scale sequencing batch reactor to 
degrade phenol aerobically.  The reactor biomass was then extracted using freon and the extractable fraction was 
quantif ied using FTIR. These data were used to determine the interference of microorganisms in the total petroleum 
hydrocarbon analysis 

Biological Degradation of Crude Oil in Soils Having a High Organic Content: Measured the total petroleum hydrocarbon 
(TPH) equivalent of biomass, high organic content soil, and crude oil contaminated soil. These data were used to 
show that biomass and natural organic material could create an artif icially high background level of TPH masking 
crude oil contamination and preventing reuction in TPH to below requried treatment levels. 

Publications 
Hirl, P. J., P. S. Yocum, J. P. Earley, R. L. Irvine, ÒAnaerobic Reductive Dechlorination of Perchloroethylene Using 

Periodic ProcessesÓ, Proc. SPIE-Int. Soc. Opt. Eng., (Environmental Monitoring and Hazardous Waste Site 
Remediation), 377-84, 1995.  

Hirl, P. J., R. L. Irvine, ÒAnaerobic Reductive Dechlorination of Perchloroethylene: a Review'', Bioremediation: 
Principles and Practices, S. K. Sidkar, R. L. Irvine (ed.), Technomic, Lancaster, PA, 1998. (Refereed Publication)  

Hirl, P. J., R. L. Irvine, ÒReductive Dechlorination of Perchloroethylene (PCE) Using Anaerobic Sequencing Batch 
Biofilm Reactors (AnSBBR)'', Wat. Sci. Tech., 35:49-56,1997. (Refereed Publication)  
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Hirl, P. J., R. L. Irvine, ÒReductive Dechlorination of Perchloroethylene (PCE) Using Anaerobic Sequencing Batch 
Biofilm Reactors (AnSBBR)'', Proceedings of the 51st Purdue Industrial Waste Conference, Purdue University, Ann 
Arbor Press, Ann Arbor, Michigan, pp. 289-296, 1997.  

Hirl, P. J., R. L. Irvine, ÒDegradation of Perchloroethylene Using Aerobic Sequencing Batch Reactors'', In Situ and On-
Site Bioremediation: Volume 3. Battelle Press, Columbus, pp. 87-92, 1997.  

Hirl, P. J., ÒCombined Anaerobic/Aerobic for the Remediation of Railyards Contaminated by Diesel Engine Repair and 
Maintenance'', Transportation Research Record, No. 1626, pp. 114-119, 1998. (Refereed Publication)  

Richard, D.E., K.P. England, D. Connell, J.J. Berns, and P.J. Hirl, ÒAssessment of a Reconstructed Wetland for 
Remediation of Chlorinated Solvents,Ó Wetlands and Remediation II Ð 2001, Battelle Press, Columbus, 2001. 

Hirl, P.J., ÒManaging Risk Following Implementation of Monitored Natural Attenuation,Ó In Situ and On-Site 
Bioremediation - 2003. Battelle Press, Columbus, 2004. 

Cassidy, D. P., P. J. Hirl, E. Belia, ÒMethane Production from the Soluble Fraction of DistillerÕs Dried Grains and 
Solubles in an Anaerobic Sequencing Batch Reactor,Ó Research Note, Water Environment Research (Refereed 
Publication, approved for publication 2008) 

Presentations 
ÒAnaerobic Reductive Dechlorination of Perchloroethylene Using Periodic Processes'', SPIE-International Society of 

Optical Engineering, (Environmental Monitoring and Hazardous Waste Site Remediation), Munich, Germany, 1995.  
ÒReductive Dechlorination of Perchloroethylene (PCE) Using Anaerobic Sequencing Batch Biofilm Reactors 

(AnSBBR)'', First IAWQ Specialized Conference on Sequencing Batch Reactor Technology, Munich, Germany, 
1996.  

ÒReductive Dechlorination of Perchloroethylene (PCE) Using Anaerobic Sequencing Batch Biofilm Reactors 
(AnSBBR)'', 51st Purdue Industrial Waste Conference, West Lafayette, Indiana, 1996.  

ÒDegradation of Perchloroethylene Using Aerobic Sequencing Batch Reactors'', The Fourth International Symposium on 
In Situ and On-Site Bioremediation, New Orleans, Louisiana, 1997.  

ÒElectron Donor Requirements to Support Sustained PCE Dechlorination in Periodically Operated Bioreactors'', Water 
Environment Federation Technical Conference, Chicago, Illinois, 1997.  

ÒCombined Anaerobic/Aerobic Biostimulation for the Remediation of Railyards Contaminated by Diesel Engine Repair 
and Maintenance'', Annual Conference of the Transportation Research Board, Washington, DC, 1998. 

ÒWater Treatment with Zero Dissolved OxygenÓ, 1998 ASCE National Environmental Engineering Conference, June, 
1998.  

ÒBioaugmentation of a Chlorinated Solvent Groundwater PlumeÓ, First International Conference on Oxidation and 
Reduction Technologies for In-Situ Treatment of Soil and Groundwater, June 2001 

ÒApplication of Mesocosm Studies for Performance Prediction in Remediation WetlandsÓ, Battelle Wetland & 
Remediation Conference, September 2001 

ÒManaging Risk Following Implementation of Monitored Natural AttenuationÓ, The Seventh International Symposium 
on In-Situ and On-Site Bioremediation, Orlando, Florida, 2003. 

ÒRenewable Energy Production from Agra-Industry WastesÓ presented at 109th Annual Conference of the International 
Association of Operative Millers, Nashville, Tennessee, 2005 

ÒRenewable Energy Production: An Approach to CAFO Manure ManagementÓ presented at the AWMA and WEF 
conference on Animal Agriculture and Processing: Managing Environmental Impacts, St Louis, Missouri, 2005 

ÒSustainability and Wastewater TreatmentÓ Iowa Water Environment Federation Annual Meeting, Ames, IA, 2006. 
ÒRenewable Energy from DistillerÕs GrainsÓ International DistillerÕs Grains Conference, Minneapolis, MN, 2006. 
ÒRenewable Energy from Biofuels Production Co-productsÓ Biofuels Workshop Ð Eastern Region, Nashville, TN, 2006. 
ÒOpportunities: Agricultural Renewable EnergyÓ Iowa Environmental Protection Commission, Des Moines, IA, March 

6, 2007 
ÒSelf-Generation of energy for Ethanol Production from DistillerÕs Grains Anaerobic DigestionÓ Fuel Ethanol 

Workshop, St Louis, MO, 2007. 
ÒOpportunities: Biomass EnergyÓ Minnesota Chief Engineers Guild Annual Meeting, Brainerd, MN. 2007 
ÒRenewable Energy for Biofuels ProductionÓ Biofuels Workshop Ð Western Region, Portland, OR, 2007 
ÒRenewable Energy for Biofuels ProductionÓ Biofuels Workshop Ð Eastern Region, Philadelphia, PA, 2007 
 

Seminars 
ÒThe Sequencing Batch Reactor and Its Application for the Biological Treatment of Municipal and Industrial 

Wastewaters'', University of I ll inois at Chicago, 1996.  
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ÒMineralization of PCE in a Periodically Operated Microaerophilic Biological Reactor'', University of Northern Iowa, 
March, 1998.  

ÒNatural Attenuation Short CourseÓ, Barr Engineering Company, May 2001 


