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A Multipurpose National Laboratory 
At  a time of turbulence in science oolicv. it rnav be useful to consider the activities of some of 
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the major federal organizations conducting resiarch and development (R&D). One of these 
is the Oak Ridge National Laboratory (ORNL). Many of its programs relate to the develop- 
ment of technologies for efficient production and use of energy. Other projects relate to 
global competitiveness, climate change, and environmental cleanup." The ORNL is ori- 
ented toward applications. Often projects are carried out by multidisciplinary teams. Basic 
research is conducted, much of it motivated by efforts to reach practical goals. 

The total budget of the ORNL is about $500 million. Funds to support the laboratory 
come mainly from various divisions of the Department of Energy (DOE). Other federal agen- 
cies contribute, especially the Department of Defense. There is a growing involvement by 
industry. Some individual investigators obtain funds from wherever they can be obtained, 
including the National Science Foundation and the National Institutes of Health. 

Employees of the ORNL number about 5000, of lvhorn 30% have technical degrees, 
including 900 with the Ph.D. The laboratory is host each year to 30,000 visitors, 4400 of 
whom spend 2 weeks or more there. These guest scientists and engineers, one-third from 
industry, constitute a reinforcement of staff by a total of 1500 full-time equivalents and are 
key elements in technology transfer. 

A t  the ORNL are 10 major user facilities that include a High Temperature Materials 
Laboratory, a Surface Modification and Characterization Collaborative Research Center, 
and a Bioprocessing Research Facility. Access to the facilities is possible for qualified investi- 
gators from universities, industry, and other laboratories. Permission is granted on the basis of 
scientific merit, technical feasibility, and the compatibility of the proposed research with the 
facility's equipment. Most of the research results are published in the open literature. H o w  
ever, proprietary research can be conducted, and the ORNL now participates in more than 
50 cooperative R&D agreements, or CRADAs, which allow industry to work closely with 
ORNL experts and equipment. Major companies are involved. 

The visitors come to obtain knowledge. They are also attracted to the special facilities. 
For example, research on and development of high-temperature materials have been notably 
successful, leading to discovery of useful aluminides and tough ceramics. These have good 
potential for improving the efficiencies of heat engines. Equipment for research is much 
superior in quantity and quality to that of most universities and companies. 

Another example of resources of the ORNL is competence in creating specialized equip- 
ment. Capabilities in computation, engineering design, machining, and electronics have en- 
abled it to produce complicated robotic devices. This capability lvas attractive to the Depart- 
ment of the Army. The ORNL produced for it prototypes of a robotic munitions transferring 
machine and a robot for detection and dis~osal of land mines. Robots for discovery and 
cleanup of hazardous wastes have also been produced. 

Diverse R&D projects number in the hundreds. They include high-efficiency heat 
pumps; insulation research; renewable energy from improved yields of biornass; bioprocessing 
of waste paper; changing the properties of surfaces by ion bombardment; crystallography 
using slow neutron beams; portable, highly sensitive analytical devices for contaminant volatile 
organic chemicals; bioremediation in the rhizosphere; cryopreservation of Drosophila ern- 
bryos; and mutations in mice induced by radiation and chemicals. 

The Oak Ridge reservation on which the ORNL is located was the site of intense 
uranium-related activities during and after World War 11. Production has stopped, but con- 
tamination associated with it remains. Cleanup efforts are being conducted at annual costs in 
the many hundreds of millions of dollars. The ORNL is participating in monitoring and 
furnishing new technology for the effort. 

A t  the ORNL one encounters a can-do svirit-confidence in abilitv to make i m ~ o r -  
tant contributions to the future of this country. There is an undercurrent of apprehension 
regarding the fi~ture of the laboratory. However, a source of optimism is the belief that Secre- 
tary O'Leary will foster use of DOE facilities to aid our nation's econornic competitiveness. 

Philip H. Abelson 

'Detaed n f o m a t o i  a b o ~ t  ORNL c a i  be obta ied from Df A \ I  T r \ e p e c e  DrectoV Oak Rdge N a t o i a  Labo- 
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CIENCE \.OL. 161 l i  SEPTEMBER 1993 1503 




