Columbia University

Fu Foundation School of Engineering

and Applied Science

Page - 6 -

Columbia University

Fu Foundation School of Engineering

and Applied Science

Page - 5 -


Columbia University
Fu Foundation School of Engineering and Applied Science

Chair, Department of Earth and Environmental Engineering

The Fu Foundation School of Engineering and Applied Science (SEAS) is a school of Columbia University which awards Bachelor of Science, Master of Science, Master of Financial Engineering, Doctor of Philosophy, Doctor of Science, and Doctor of Engineering degrees in engineering, applied physics, and applied mathematics.  Columbia, originally chartered as King’s College in 1754, is the fifth oldest institution of higher learning in the United States.  The Fu Foundation School of Engineering and Applied Science was founded as the School of Mines in 1863 and then the School of Mines, Engineering and Chemistry before becoming the School of Engineering and Applied Science.  It is the country’s third such institution.  On October 1, 1997, the School was renamed in honor of Chinese businessman Z. Y. Fu, who had donated $26 million to the School.
Today, the Fu Foundation School of Engineering and Applied Science is a premier and exclusive engineering school known for the depth and breadth of its offerings as well as its cutting-edge, interdisciplinary research with other academic and corporate institutions including University of Bologna, Tsinghua University, NASA, IBM, MIT, and The Earth Institute.  It is also known for numerous patents which generate over $10 million annually for the University.  SEAS faculty and alumni are responsible for technological achievements including the developments of FM radio and the maser.  As of today, Columbia Engineering is the only academic institution to hold a share of patents for MPEG-2 technology.
The School’s biomedical engineering and computer science programs are each widely regarded as one of the strongest programs in the United States according to U.S. News & World Report; its Financial Engineering program in Operations Research is one of the best in the nation and is ranked in the top three worldwide.  The current SEAS faculty include 20 members of the National Academy of Engineering, one MacArthur Fellow, and one Nobel Laureate.  In all, the faculty and alumni of Columbia University have won nine Nobel Prizes in physics, chemistry, medicine, and economics.

A student to faculty ratio of 8:1 allows SEAS to offer numerous research opportunities.  The small engineering school with around 300 undergraduates in each graduating class also draws upon Columbia University’s endowment, in excess of $7 billion dollars, and maintains close links with all of the University’s graduate schools and its undergraduate liberal arts sister school, Columbia College, which offers a Bachelor of Arts degree.

Columbia’s School of Engineering and Applied Science is one of the top engineering schools in the United States and the world.  It is ranked 18th among the best engineering graduate schools by U.S. News & World Report, and third within the Ivy League.

In 2010, the US National Research Council revealed its new analyses and rankings of American university doctoral programs since 1995.  Columbia Engineering ranked 10th in biomedical engineering, 18th in chemical engineering, 26th in electrical engineering, 14th in mechanical engineering, 9th in operations research and industrial engineering, 7th in applied mathematics, and 6th in computer sciences.

The School’s Department of Computer Science is ranked 17th in the nation, 20th in the world by Academic Ranking of World Universities, and 13th according to PhDs.  Its biomedical engineering program is among the top 15 according to U.S. News & World Report and is ranked 7th by PhDs.org.

Among the small prestigious programs, the School’s chemical engineering is ranked 20th, civil engineering 18th, electrical engineering 3rd, applied physics 4th, industrial engineering and operations research 4th, material engineering 10th, computer science 15th, and applied mathematics 15th, according to the National Science Foundation.  According to The Chronicle of Higher Education, Columbia’s engineering mechanics is 6th in the nation, its environmental engineering 4th, industrial engineering 7th, mechanical engineering 5th, applied physics 8th, and operations research 6th.  

The Departments of SEAS are:

· Applied Physics and Applied Mathematics

· Biomedical Engineering

· Chemical Engineering

· Civil Engineering

· Computer Science

· Earth and Environmental Engineering

· Electrical Engineering

· Industrial Engineering and Operations Research

· Mechanical Engineering.
The Department of Earth and Environmental Engineering (EAEE) is the core of the Henry Krumb School of Mines (HKSM).  The School of Mines of Columbia University, founded in 1864, was the first mining and metallurgy school in the U.S.  It became the foundation of Columbia’s School of Engineering and Applied Science and later the home of the Department of Mining, Metallurgical, and Mineral Engineering.  However, the title “School of Mines” was retained by Columbia University, honoris causa.  One century after its formation, the School of Mines was renamed the Henry Krumb School of Mines in honor of the generous alumnus of the School of Mines and his wife, Lavon Duddleson Krumb.   HKSM has been a leader in mining and metallurgy research and education, including the first mining handbook by Professor Peele, the first mineral processing handbook by Professor Taggart, and other pioneering work in mineral beneficiation, chemical thermodynamics, kinetics, and transport phenomena in mineral extraction and processing.

The engineers trained at Columbia’s School of Mines during the 19th and 20th centuries contributed much in developing the technologies that provided the basic material needs of society.  In 1996, the University requested that HKSM redirect its educational and research programs on mining, metallurgy, and mineral resources towards assessment and mitigation of the impacts of the extraction, processing, and by-products of earth resources (e.g., minerals, biomass, fuels, and water) on the environment.  This was an integral part of the framework for the creation of a University-wide major initiative in earth studies, the Columbia Earth Institute.

Accordingly, a new M.S. program in Earth Resources Engineering was initiated in the fall of 1996 and, one year later, SEAS started the transformation of the MMME to Earth and Environmental Engineering.  In the fall of 1998, an undergraduate program in Earth and Environmental Engineering was initiated that was the first of its kind to be accredited by the national accreditation board of engineering schools (ABET).  This is a significant achievement for a new program that represents a major departure from the goals of a traditional environmental engineering department.  The undergraduate enrollment has increased from less than five at inception to approximately 60 in 2011.  There are also currently 23 master’s students and 32 Ph.D. students.

The name Earth & Environmental Engineering was formally adopted by Columbia University in 2003.  In 2007, the department was ranked 4th among Environmental Engineering Departments in terms of Faculty Scholarly Productivity.
It is already clear that the 21st century presents an unprecedented opportunity for academic leadership in devising innovative technical solutions to the interlinked problems of providing water, energy, minerals, and other materials, while addressing the global environmental problems of resource depletion and climate change.  The research directions of the EAEE program are already having an impact on earth and environmental studies at Columbia University in the areas of Energy and Carbon Management (Lenfest Sustainable Energy Center, www.energy.columbia.edu), Climate Variability and Water Resources (Water Center, www.water.columbia.edu), Sustainable Waste Management (Earth Engineering Center, www.eecny.org), Environmental Health Engineering, and other research groups of EAEE.

Mission Statement of the Department

The Earth and Environmental Engineering Department fosters excellence in education and research for the development and application of science and technology to maximize the quality of life for all, through the sustainable use and responsible management of Earth’s resources

Objectives of the Department

The objectives of the Department of Earth and Environmental Engineering are to:

· Develop sustainable strategies for the development and use of primary (e.g., water or mineral ores) and secondary (e.g., manufactured goods or energy) materials and the recovery of materials and energy from “waste” streams by means of innovative technology and policy initiatives.

· Develop and implement appropriate technologies in the above context in an analytical framework that considers both short and long term outcomes of these activities and their environmental impacts.

· Conduct research and education in a setting that fully recognizes the full physical and social context of the problems addressed, and stresses observation, analysis, design, and operation of systems in an integrated, adaptive framework.

Areas of Concentration of Department

Sustainable Energy and Materials focuses on innovative ways to provide energy and material resources to society, in a sustainable and environmentally responsible manner.  The central task is to build and shape the energy and industrial infrastructure of the 21st century.  Many projects focus on treating the inefficiencies and by-products of traditional production in novel ways, such as carbon sequestration, zero-emission coal, catalysis, and recycling technologies.  Other projects focus on the development of viable alternative energy sources, such as waste-to-energy.

Water Resources and Climate Risks focuses on the movement, availability, and quality of water throughout the earth, on scales ranging from individual rivers and watersheds to the entire globe.  Providing this valuable resource for society is the overarching goal, and the risks posed by climate variability, extremes, and change is an important and inherent part of all research projects.  Specific projects range from the management of available supplies to forecasting future availability to underlying scientific mechanisms, and span a number of disciplines such as hydrology, hydroclimatology, water resources engineering, atmospheric dynamics, and land-atmosphere interaction.

Environmental Health Engineering focuses on identifying, evaluating, and rectifying environmental problems that have a discernable impact on public health.  The central idea is that many threats to human health are related to the environment, and the most effective way to alleviate the threat is to prevent or remediate the underlying environmental problem.  Projects following this theme strive to pinpoint the environmental causes of disease occurrence and develop engineering solutions to these causal factors.
Sustainable Waste Management:  Billions of tons of post-recycling municipal, industrial, agricultural, and other solid wastes are generated by humanity each year, and the amount increases constantly with economic development.  EAEE is the most international academic group concerned with converting these wastes to energy or usable materials.

Type of Research Problems Addressed by the Department

Research at EAEE lies at the intersection of scientific advancement, technological innovation, and environmental problem-solving.  Topics covered by current research include:

· Developing unconventional alternative energy sources

· Managing atmospheric carbon emitted by fossil fuels to alleviate climate change

· Optimizing water distribution systems considering available sources, societal needs, and climate variations

· Water quality assessment in natural systems for human health and ecological protection

· Integrated waste management, including waste reduction, materials recovery by recycling, and energy recovery by means of waste-to-energy technologies

· Reconfiguring industrial activities to reduce pollution and conserve natural resources

· Mining related to hazardous waste remediation and harbor dredging

· Identifying and addressing threats to global water sustainability through science, technology, and policy

· Using seasonal climate forecasts to manage risk for water systems and natural hazards

· Sequestering atmospheric carbon dioxide using readily available mineral rock

· Designing zero-emission, coal-fed power plants

· Designing waste-to-energy processes as an alternative to landfill disposal

· Developing environmentally benign chemical surfactants for use in industrial processes.

Faculty of the Department

It is envisioned that existing and new faculty will address important environmental issues of global concern.  Global is defined as either impacting truly global space scales (e.g., carbon management) or as the summation of problems that are important on local/regional scales but their solutions can be transferred to sites around the globe (e.g., water depletion/contamination, management of solid wastes).  EAEE provides a bridge between engineering and a variety of multi-disciplinary initiatives at Columbia.  For example, several faculty members hold joint appointments within SEAS and across School boundaries.  Important research centers within EAEE include the Lenfest Center for Sustainable Energy, the Columbia Water Center, the Langmuir Center for Surfactants, and the Earth Engineering Center.  There are 12 full-time faculty and 10 adjunct faculty and research scientists.

The person appointed to this Chair should meet the following criteria:

· A well recognized and highly regarded scholar with the credentials for appointment as a full, tenured professor.

· An ability to develop and lead the implementation of a strategic plan for the Department.

· A “good fit” in the Department who will be committed to the Department’s goal for sustainability.

· An ability to identify and to attract significant funding.

· A commitment to maintaining one’s own research while developing the Department.
All correspondence should be directed to the University’s executive recruitment consultant:

Jerry H. Baker, President

Baker and Associates LLC

4799 Olde Towne Parkway
Suite 202
Marietta, GA 30068

jbaker@baasearch.com 
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