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ABSTRACT 

From February through September 2017, Cultural Resource Analysts, Inc. personnel completed a historic 

architectural resource survey of the Oak Ridge National Laboratory in Roane and Anderson Counties, 

Tennessee. The survey was completed at the request of UT-Battelle, LLC, the private not-for-profit company 

that manages and operates Oak Ridge National Laboratory for the U.S. Department of Energy. The purpose of 

the survey was to assist the Department of Energy in complying with the National Historic Preservation Act of 

1966, as amended, by providing updated recommendations regarding the National Register of Historic Places 

eligibility of historic architectural resources at Oak Ridge National Laboratory. 

The survey included the entirety of Oak Ridge National Laboratory’s main campus that occupies approximately 

1,100 acres in Bethel and Melton Valleys and on Chestnut Ridge. Based on Facilities Information Management 

System data and guidance provided by UT-Battelle, LLC, preservation and modernization staff, the survey team 

developed a list of resources for inclusion in the survey. The list included all substantial buildings constructed in 

or before 1980 in order to provide sufficient coverage of buildings that will turn 50 years of age within the next 

decade. Only those buildings with recorded area over 100 sq ft were included in the survey. Additionally, the 

UT-Battelle team identified 15 buildings for more intensive survey because such buildings are central to Oak 

Ridge National Laboratory’s future mission needs and are expected to undergo renovations in the foreseeable 

future. These building were subject to both exterior and interior documentation with particular focus on 

identifying character-defining features, and thus were subject to more detailed analysis than the other resources 

included in the survey. 

The findings of this historic resource survey build on the conclusions of the 1994 survey by DuVall & Associates, 

Inc., as well as the survey updates completed by Thomason and Associates in 2004 and 2015 in support of the 

Oak Ridge National Laboratory Historic Preservation Plan. Within 12 distinct areas of Oak Ridge National 

Laboratory, as well as outlying areas, the survey recorded 195 buildings and structures constructed in or before 

1980. In consideration of the role and significance of each area and each individual resource within the context 

of Oak Ridge National Laboratory, and in light of their current integrity and condition, each recorded resource 

was evaluated to determine if it is eligible for listing in the National Register of Historic Places. 

Cultural Resource Analysts, Inc., recommends that the Graphite Reactor, Building 3001, retains integrity for 

continued designation as a National Historic Landmark, and the New Bethel Baptist Church, Building 0903, and 

Freels Cabin and its associated outbuilding, Buildings XG1401 and XG1414, retain integrity for continued listing 

in the National Register of Historic Places under the Historic and Architectural Resources in Oak Ridge Multiple 

Property Listing. 

Cultural Resource Analysts, Inc., finds that the previously-recommended Oak Ridge National Laboratory 

Historic District, including portions of the 3000, 4000, and 5000 Areas, remains eligible for listing in the National 

Register as the original hub of the Manhattan Project’s X-10 facility and its subsequent development as the 

central core of the Oak Ridge National Laboratory, a government-owned, contractor-operated, leading scientific 

research facility that made significant contributions in advancing both defensive and peacetime applications of 

nuclear science, as well as other fields of scientific inquiry, during the Cold War era. The boundaries of the 

proposed Oak Ridge National Laboratory Historic District have not been modified since the initial determination 
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of eligibility in 1994; however, Cultural Resource Analysts, Inc. recommends that a slightly-modified boundary is 

needed to account for demolitions completed following consultation with the State Historic Preservation Office 

and current conditions recorded as a part of this survey. The recommended boundary would add five additional 

contributing resources (Buildings 3525, 3517, 3542, 4500S, and 4508) and would no longer include four 

resources (Buildings 2003, 2624, 3000, and 3518) previously determined as contributing to the district. These 

modifications will create a clear, concise boundary without projections or protrusions around individual 

resources, more appropriately capturing the concentration of significant resources within the current landscape 

of Oak Ridge National Laboratory. Cultural Resource Analysts, Inc., further recommends that the Low Intensity 

Reactor Facility, Building 3005, and Central Research & Administration North, Building 4500N, which are 

located within the original and recommended boundaries of the Oak Ridge National Laboratory Historic District, 

also rise to the level of significance needed for individual listing.  

In addition, Cultural Resource Analysts, Inc., concurs with previous determinations that the Garage and Iron 

Working Shop, Building 7002;  and White Oak Creek Dam and Lake, Buildings 7813 and 7846 are individually 

eligible for listing in the National Register of Historic Places.  Cultural Resource Analysts, Inc. also recommends 

that the Airway Beacon Lighthouse, Building 0969; the Molten Salt Reactor Experiment facility, including 

Building 7503 and associated Buildings 7507, 7509, 7516, and 7555; and the High Flux Isotope 

Reactor/Radiochemical Engineering Development Center  facility, including Building 7900 and associated 

Buildings 7901, 7911, 7920, and 7930, are individually eligible for listing in the National Register of Historic 

Places.  

Finally, the Tower Shielding Facility, including Buildings 7700, 7701, 7702, 7703, and 7704; the Health Physics 

Research Reactor, Building 7709; and the Dosimetry Applications Research Facility, Building 7710, were 

previously recommended eligible for listing in the National Register; however, the facilities were inaccessible at 

the time of the current survey, thus until reevaluated these structures should continue to be treated as eligible 

resources. 
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I. INTRODUCTION 

From February through September 2017, Cultural Resource Analysts, Inc. (CRA), personnel completed a 

historic architectural resource survey of the Oak Ridge National Laboratory (ORNL) in Roane and Anderson 

Counties, Tennessee. The survey was completed at the request of UT-Battelle, LLC (UT-B), the private not-for-

profit company that manages and operates ORNL for the U.S. Department of Energy (DOE). The purpose of the 

survey was to assist DOE in complying with the National Historic Preservation Act (NHPA) of 1966, as 

amended, by providing updated recommendations regarding the National Register of Historic Places (NRHP) 

eligibility of historic architectural resources at ORNL. 

ORNL is one of three DOE facilities that compose the 33,316-acre Oak Ridge Reservation (ORR) in Anderson 

and Roane Counties, Tennessee. The main ORNL campus occupies approximately 1,100 acres in Bethel and 

Melton Valleys and on Chestnut Ridge (Figure 1). The ORR was first developed in the early 1940s as part of the 

Manhattan Project, the U.S. government’s top secret effort to build the first atomic bomb. The ridges and valleys 

of East Tennessee provided an ideal location for the construction of the nuclear research and production 

facilities since the area offered extensive transportation, water, and power resources, and the topography would 

confine the impacts of an explosion in the event of an accident. The ORR included three production facilities 

and the Townsite where workers lived. The area known as Y-12 contained the electromagnetic plant, and the 

area known as K-25 contained the gaseous diffusion plant. The facility that would become ORNL was code-

named X-10. Centered on the Graphite Reactor, now a National Historic Landmark (NHL), X-10’s primary 

function was the production of plutonium. Following World War II, the X-10 site became Oak Ridge National 

Laboratory, with a new mission focused on the peaceful applications of nuclear science. This mission has 

evolved over time, and today ORNL is the largest DOE science and energy laboratory pursuing advanced 

research in a wide variety of disciplines conducting science in 23 of DOE’s 24 core capabilities. ORNL's mission 

is to deliver scientific discoveries and technical breakthroughs that will accelerate the development and 

deployment of solutions in clean energy and global security. 

PREVIOUS STUDIES 

The historic significance of ORNL’s Manhattan Project resources has been long recognized. The National Park 

Service (NPS) designated the Graphite Reactor a NHL in 1966, just over 20 years after it was constructed and 3 

years after it ceased to operate. This designation marked the Graphite Reactor as a site of exceptional national 

significance for producing the world’s first gram quantities of plutonium during World War II and later producing 

important radioisotopes for medical and biological research. The first comprehensive survey of ORNL’s historic 

resources occurred in 1993 when the buildings constructed for the Manhattan Project turned 50 years old. 

Martin Marietta Energy Systems, Inc., the company that managed ORNL for DOE at that time, hired DuVall & 

Associates, Inc., to document and evaluate all buildings at ORNL, regardless of their age (Carver and Slater 

1994). The final report, completed in 1994, recommended boundaries for the ORNL Historic District, consisting 

of 127 buildings, of which 54 were considered contributing. It also established the period of significance for the 

district as 1943 (the beginning of the Manhattan Project at ORNL) through 1957, a date which, at that time, 

exceeded the typical 50-year threshold but “reflects the ending of the initial development of ORNL, the closure 

of the Aircraft Nuclear Propulsion Project, a significant research program at ORNL, and the end of certain 
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national trends in scientific research” (Thomason and Associates 2004:11). The survey recommended that the 

ORNL Historic District possessed exceptional significance, meeting the requirements of NRHP Criteria 

Consideration G for properties less than 50 years of age. Eleven buildings located outside of the district 

boundaries also were recommended eligible, including Building 3001, the Graphite Reactor; Buildings 7001 and 

7002 in the East Support Area; Building 7503, the Aircraft Reactor Experiment Building also known as the 

Molten Salt Reactor Experiment Facility; Buildings 7700-7704 and 7751 comprising the Tower Shielding Facility; 

and White Oak Lake and Dam . The Tennessee State Historic Preservation Office (SHPO) concurred with these 

findings. 

Two additional buildings at ORNL are listed in the NRHP; both predate use of this land by the federal 

government (Figure 2). The New Bethel Baptist Church was listed in the NRHP in 1992 as part of the Historic 

and Architectural Resources in Oak Ridge Multiple Property Listing (MPL) for its role in the social history of Oak 

Ridge. Freels Cabin also was listed in 1992 as part of the MPL as an example of settlement era architecture in 

Anderson County. 

In 2004, Thomason and Associates Preservation Planners of Nashville, Tennessee prepared the National 

Historic Preservation Act Historic Preservation Plan (HPP) for UT-B and the Environmental Protection and 

Waste Services Division, Environmental Protection Services, ORNL.  As stated in the Management Summary of 

the 2004 HPP: 

The ORNL Historic Preservation Plan (HPP) defines the preservation strategy for the ORNL 

and will direct efficient compliance with the NHPA and federal archaeological protection 

legislation at ORNL as DOE continues mission activities of the site. The HPP is directed at all 

historic properties at the ORNL installation…The HPP seeks to find a rational approach to 

balance ORNL obligations for historic and archeological protection while completing site 

mission activities, including removal of obsolete or contaminated facilities, adaptive reuse of 

existing facilities whenever feasible, and construction of new facilities in order to meet site 

mission needs (Thomason and Associates 2004:1). 

To these ends, the HPP included a historical overview of ORNL, an inventory of historic properties and 

archaeological resources at ORNL, a discussion of historic property stewardship and its relationship to ORNL’s 

mission and comprehensive planning efforts, guidance for building management and archaeological site 

management, recommendations for training staff responsible for historic preservation, requirements for historic 

property management and procedural review, and an action plan. While the HPP included an inventory of 

historic resources, it largely relied on the findings of the 1994 survey report, which provided coverage of all 

historic resources that were 50 years of age in 2004. 

Building upon the 2004 HPP, in 2005, the DOE Oak Ridge Operations Office (DOE-ORO; the Tennessee State 

Historic Preservation Office (SHPO); and the Advisory Council on Historic Preservation (Council) entered into a 

programmatic agreement (PA) concerning the management of historical and cultural properties at ORNL. The 

PA identified DOE-ORO as the single point of contact between DOE and the SHPO/Council, representing DOE 

Office of Science, DOE Office of Nuclear Energy (NE), and the DOE Office of Environmental Management 

(EM). The document outlined requirements agreed to by all parties in order to ensure that DOE ORO satisfies 
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Figure 1. ORNL and other DOE facilities depicted on a topographic map. 
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Figure 2. Aerial photograph depicting the NRHP-listed resources at ORNL. 
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its responsibility for compliance with Sections 106 and 110 of the NHPA, as amended, for proposed ORO 

activities—including the continued operation, maintenance, research, development, waste management, 

decontamination, decommissioning, and restorations — at ORNL that have been determined to have the 

potential to affect buildings that are eligible for inclusion in the NRHP. ORNL’s PA was designed to be used in 

tandem with the ORNL HPP. The HPP identified historic properties at ORNL, categorized them in terms of 

future mission need, and ranked their significance (minor, moderate, or major) within the ORNL Historic District. 

These categories were referenced throughout the PA to stipulate the appropriate treatment of historic 

properties. 

The PA addressed the demolition of several historic properties at ORNL and stipulated standard recordation 

measures, based on the building’s significance ranking, for creating a permanent archival record of these 

buildings prior to demolition. Over 20 such recordation packages have been completed to date, comprising a 

significant body of work on ORNL’s Manhattan Project and Cold War-era research and support facilities. Other 

important studies completed in accordance with the PA include an interpretive plan for ORNL, 34 oral histories 

with former and current ORNL employees, and a machinery and equipment survey. 

By 2015, the HPP and PA required updating to better address current mission needs and modernization efforts 

at ORNL. UT-B hired Thomason and Associates to update the HPP, including completion of an updated facility-

wide survey of ORNL (Thomason and Associates 2015). While that study provided valuable information 

regarding the status of ORNL’s historic properties, the HPP was not finalized or reviewed by SHPO. The current 

survey builds on its findings to create a comprehensive, stand-alone survey report reflecting the current 

condition and NRHP status of ORNL’s historic architectural resources. UT-B and DOE plan to update the HPP 

and PA in the coming year, in consultation with SHPO, based on the survey’s findings. 

Additional information regarding ORNL’s historic resources is found in Section 106 documentation created for 

specific undertakings at ORNL. Documentation prepared for Buildings 3025E, 4501, 4505, 4500N, 4500S, 6000, 

7002, and many others provide in-depth histories and descriptions of facilities. 

The majority of the above-referenced documents are maintained by UT-B staff responsible for NHPA and 

National Environmental Policy Act (NEPA) compliance at ORNL. A review of all documents related to ORNL at 

the Tennessee Historical Commission (THC; SHPO) was completed on April 4, 2017. Many additional 

documentation reports, including those prepared for buildings 3506 and 3515; 3074, 3136, 3026C and 3026D; 

3008, 3012, 3044, 3504, 3509, and 3592; 7001; and 7002, were identified during that review. In addition to 

those documents created specifically for cultural resource management purposes, DOE has sponsored several 

studies of the history of ORNL and its individual divisions, which are available online at www.ornl.gov. 

METHODOLOGY 

The survey was conducted in accordance with Archaeology and Historic Preservation: Secretary of the Interior’s 

Standards and Guidelines (NPS 1983). In addition, the survey followed guidelines offered in National Register 

Bulletin 24: Guidelines for Local Surveys: A Basis for Preservation Planning (NPS 1985), National Register 

Bulletin 15: How to Apply the National Register Criteria for Evaluation (NPS 1997a), and National Register 

Bulletin 22: Guidelines for Evaluating and Nominating Properties that Have Achieved Significance Within the 
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Past Fifty Years (NPS 1998). All CRA staff responsible for the field survey, analysis, and report writing meet or 

exceed the Secretary of the Interior’s Professional Qualifications for Architectural History and/or History. 

CRA’s architectural historians worked with ORNL historic preservation and modernization staff to develop a list 

of buildings for inclusion in the survey. The team determined that the survey would include buildings constructed 

through 1980. This date was selected to ensure that the survey provided coverage of buildings that would turn 

50 years of age within the next 10 years. A review of building data indicated that 1980, more so than 1977, 

represented a break in development at ORNL, so it was selected as a more appropriate cutoff date. It also very 

nearly marked the end of Union Carbide’s development of the laboratory, as they ceased to manage ORNL in 

1982 and did not add any major buildings to the property between 1980 and 1982. Facilities Information 

Management System (FIMS) data provided the basis for dating buildings and generating the list for survey. Only 

those buildings with recorded area over 100 sq ft were included. The survey did not account for every piece of 

infrastructure included in FIMS. In total 195 buildings were included in the survey. 

The field survey was conducted by CRA architectural historians Hallie Hearnes, M.A., and Sarah Reynolds, 

M.H.P., during the weeks of May 15 and June 5, 2017. During fieldwork, all buildings included in the survey 

were subject to exterior photographic documentation, to the extent permitted by security regulations at the 

laboratory. Generally, CRA attempted to capture views of all elevations, exterior building materials, and key 

architectural details. Previous survey efforts used grid north, with northwest indicated as north, to describe 

locations and elevations. CRA utilized the same approach in this updated documentation for ORNL, using grid 

north, or administrative north, instead of true north. For those buildings where photography and/or visual access 

was not permitted, CRA has included information from previous surveys, but the buildings’ integrity and 

condition are unknown, thus their current NRHP status is undetermined. 

The UT-B team identified 15 buildings for more intensive survey because such buildings are central to ORNL’s 

future mission needs and are expected to undergo renovations in the foreseeable future. These buildings 

(Buildings 3025E, 3037, 3500, 4500N, 4500S, 4501, 4505, 4508, 5500, 6000, 6010, 7900, 7901, 7920, and 

7930) were subject to both exterior and interior documentation with particular focus on identifying character-

defining features. 

CRA utilized field data; information from the 1993 survey report, 2004 HPP, and 2015 draft updated HPP; other 

cultural resource management reports; and ORNL histories to describe each recorded building and evaluate it 

for listing in the NRHP. In general, in order for a property to be eligible for listing in the NRHP, it must be at least 

50 years old and possess both historic significance and integrity. Significance may be found in four aspects of 

American history recognized by these National Register Criteria: 

A. Association with historic events or activities; 

B. Association with important persons;  

C. Distinctive design or physical characteristics; and/or 

D. Information potential. 
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A property must meet at least one of the criteria for listing and retain the appropriate aspects of integrity: 

location, design, setting, materials, workmanship, feeling, and association. NRHP eligibility under Criterion D, 

which is typically used to assess archaeological sites, was not applied to architectural resources for this project.  

The NRHP typically requires that properties are 50 years of age or older in order to achieve the perspective 

needed to evaluate the lasting historic importance of a resource. However, it recognizes that such passage of 

time is not always necessary to recognize a property’s significance. Properties less than 50 years of age may be 

considered for NRHP listing under Criteria Consideration G if they are of “exceptional importance.” They also 

qualify for NRHP listing if they are integral parts of districts that are eligible for listing.  

In evaluating the recorded resources, CRA found it useful to categorize them by property type according to their 

role and function within the national laboratory. Using an approach inspired by the NRHP multiple property 

listing model, CRA considered what physical and associative qualities would make individual examples of each 

property type eligible for listing in the NRHP. Such discussion is included at the beginning of the Results section 

and provided the basis for the evaluations found throughout that section. 

SUMMARY OF RESULTS 

The findings of this historic resource survey build on the conclusions of the 1994 survey by DuVall & Associates, 

Inc., as well as the survey updates completed by Thomason and Associates in 2004 and 2015 in support of the 

ORNL HPP. Within 12 distinct areas of ORNL, as well as outlying areas, the survey recorded 195 buildings and 

structures constructed in or before 1980. In consideration of the role and significance of each area and each 

individual resource within the context of ORNL, and in light of their current integrity and condition, each recorded 

resource was evaluated to determine if it is eligible for listing in the NRHP. Resources recommended eligible for 

listing in the NRHP are summarized in Table 1. A table summarizing the full results of the survey, including all 

contributing resources to the proposed ORNL Historic District, is included as Appendix A. 
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II. HISTORIC CONTEXT 

The history of ORNL, from its Manhattan Project roots through its development as a national laboratory, has 

been well documented in a number of government and scholarly publications. Such works were well-

summarized in the historic context included in the 1994 survey report, which was edited and expanded for use 

in the 2004 HPP and 2015 draft HPP. The following historic context is derived from the version included in the 

2015 draft HPP, edited and expanded by CRA, as appropriate, to serve the needs of the current project 

(Thomason and Associates 2015). 

OVERVIEW 

What is now Oak Ridge National Laboratory (ORNL) originally developed in the early 1940s as part of the World 

War II Manhattan Project, the U.S. government’s top secret effort to build the world’s first atomic bomb. Code 

named X-10, the site’s original mission was the production and separation of plutonium for the development of 

nuclear weapons. X-10 contained the prototype graphite reactor that produced the world’s first gram quantities 

of plutonium. The plant and its mission were top secret and worked in concert with two other facilities, K-25 and 

Y-12, the three of which comprised the Oak Ridge Reservation (ORR). The nation’s top physicists worked at the 

ORR facilities. The nearby town of Oak Ridge was built to house employees of the facilities, which numbered in 

the thousands. The plutonium produced at X-10 was used for research on the production of the world’s first 

atomic bomb. After dropping the uranium gun-type atomic bomb “Little Boy” on the city of Hiroshima, Japan on 

August 6, 1945, the U.S. dropped the plutonium implosion-type atomic bomb “Fat Man” on Nagasaki on August 

9, 1945. The bombing led to Japan’s surrender and the subsequent end of World War II. 

Following World War II, the Atomic Energy Commission (AEC) was formed and management of the ORR, 

including the X-10 installation, was contracted to private companies. Monsanto Chemical Company assumed 

management of the X-10 site in 1945 as a research center. Carbide and Carbon Chemicals Corporation 

(C&CC), later renamed Union Carbide Corporation, operated the plant beginning March 1, 1948, and the site 

name was changed to ORNL. Research focus at the site included reactor development, the production of 

radioactive isotopes for experimental purposes, the recovery of large amounts of uranium from the extraction 

wastes being held in storage, and the investigation of the effects of radiation on animals. 

Management of ORNL was transferred to Martin Marietta Energy Systems, Inc. (MMES, later known as 

Lockheed-Martin), in 1984. Ongoing missions at ORNL include energy production and conservation 

technologies, physical and life sciences, scientific and technological user facilities, environmental protection and 

waste management, science and technology transfer, and education. UT-B assumed management of ORNL 

facilities in April 2000. 

THE EMERGENCE OF ATOMIC ENERGY 

The development of atomic energy emerged from various scientific discoveries of the 1930s. During the early 

years of that decade, scientists discovered that the nucleus of an atom contains neutrons, particles with no 

charge, and electrons and protons, particles with negative and positive charges, respectively. Further research 

revealed that atoms of the same element can have different weights depending on the number of neutrons in a 
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particular atom’s nucleus. These “different classes of atoms of the same element but with varying numbers of 

neutrons were designated isotopes” (Gosling 1994:1). 

There are three isotopes of uranium, a naturally occurring element found in the earth. All three of these isotopes 

have 92 protons and 92 electrons, but each has a different number of neutrons and thus a different atomic 

weight. Uranium-238 (U-238) has 146 neutrons and is the heaviest of the three isotopes. It accounts for over 99 

percent of natural uranium. Uranium-235 (U-235) has 143 neutrons in its nucleus and makes up only 0.7 

percent of natural uranium. The third isotope, uranium-234 (U-234), has 142 neutrons and is found only in 

traces of the element (Gosling 1994:1). This slight difference in the atomic weights of uranium isotopes played a 

key role in the development of nuclear energy. 

Additional advancements in the field of physics during the 1930s led to the discovery of fission. In the early 

1930s it was known that bombarding elements with protons could split atoms. In 1934, Italian scientist Enrico 

Fermi bombarded elements with neutrons instead. In 1939, Berlin radiochemists Fritz Strassman and Otto Hahn 

used this method with uranium and realized that “while the nuclei of most elements changed somewhat during 

neutron bombardment, uranium nuclei changed greatly and broke into two roughly equal pieces” (Gosling 

1994:2). The end products weighed less than the original uranium; therefore, as demonstrated by Einstein’s 

E=mc2 equation, the loss of mass was converted into a form of kinetic energy, which in turn was converted into 

heat in a process called fission. 

During the fission process neutrons are released. If they collide with other atoms, additional neutrons are 

released and in turn smash into more atoms, which release more neutrons to smash into more atoms, and so 

on. This chain reaction produces a continuous release of energy. Once discovered, scientists realized that “a 

controlled self-sustaining reaction could make it possible to generate a large amount of energy for heat and 

power, while an unchecked reaction could create an explosion of huge force” (Gosling 1994:2). The binding 

energy of the nucleus so released would be tremendous, ten million times larger than the energy released by 

chemical reactions (Logan 1996:264).  

In the first week of January 1939, Strassman and Hahn announced that the nucleus of the uranium atom could 

be caused to split or fission by bombardment with neutrons. This discovery was confirmed by laboratories 

around the world, including four in the United States (Smyth 1945:25). As these scientific discoveries emerged, 

war was mounting in Europe. Scientists realized uranium fission made possible the creation of a new weapon, 

one with a potential for mass destruction, and the race to build the first atomic bomb began. 

By spring of 1939, scientists at Columbia University made advances toward creating a chain reaction. As 

scientists grasped possibilities, they began to seek a practical demonstration, an experiment far too costly for 

any team then researching the topic. Enrico Fermi, Leo Szilard and other leading scientists worked feverishly to 

stir interest from the United States government. Although they were successful in generating interest they 

received no funding. 

Szilard sought advice, and solace, from Eugene P. Wigner, a physicist then teaching at Princeton. Finding 

themselves in complete agreement, Wigner and Szilard decided President Franklin D. Roosevelt should be 

contacted without further delay. Through mutual friends, they involved Alexander Sachs, a financier who 
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grasped the issue at hand and could speak with confidence to the President. The men enlisted the help of Albert 

Einstein, who prepared a letter to the president regarding the implications of this scientific development. 

Before this document could be composed, war broke out in Europe. Sachs finally met with Roosevelt on 

October 11, 1939. Sachs, who thoroughly understood theoretical science, read Einstein's letter to Roosevelt. 

Sachs and Roosevelt knew one another well, and Roosevelt was impressed not only with his friend's dedication 

but also with Einstein's endorsement. Roosevelt readily understood the letter's urgent tone and ordered Major 

General Edwin M. “Pa” Watson to look into the matter (Allardice and Trapnell 1974:6-7). In October 1940, 

Roosevelt organized a committee charged with managing theoretical scientific experimentation, which approved 

$6,000 for uranium fission research. The Japanese attack on Pearl Harbor in December 1941 brought the 

United States into World War II, and the urgency to develop atomic power intensified. 

THE MANHATTAN PROJECT 

In 1942, recognizing the urgent need for atomic research, the United States government initiated the Manhattan 

Project, originally known as the Laboratory for the Development of Substitute Materials (DSM), a top secret 

effort to develop nuclear weapons. Security demands placed the atomic research program within military 

perimeters, and construction requirements positioned the program within the bounds of the U.S. Army Corps of 

Engineers (Corps). The Army initially appointed Colonel James C. Marshall as construction and administrative 

head of the project, but in September Colonel Leslie R. Groves replaced Marshall, who was reassigned as 

District Engineer. The Corps was responsible for site selection, plant design, construction, and management of 

project facilities. Commanded by the army, an oversight committee comprised of scientists, named S-1, would 

govern research and experimental work. Ordinarily, Corps districts were named for their host city. Groves and 

Marshall followed this course, naming the effort "Manhattan" for the city in which Marshall originally had 

established headquarters. The Manhattan Engineer District (MED) was formed on August 16, 1942. In very real 

terms, the MED was a nationally based district whose offices were scattered throughout the United States 

(Groves 1962:13). 

Before the MED was officially created, the Corps set to work to identify sites for the separation of U-235 and the 

production of plutonium-239, which also had the ability to create an explosion. A remote inland site with 

abundant water and electrical power was required. Army guidelines for location of munitions facilities were 

specific stipulating they be located beyond reach of enemy aircraft, between the Rockies and Appalachians, and 

within 200 miles from U.S., Canadian, and Mexican borders. 

To deal with the stringent construction and security requirements, the Army initially planned that all 

manufacturing facilities would be built in a single installation. The need for acquiring thousands of acres became 

readily apparent. Site requirements involved constructing a town for the thousands of workers needed for the 

project's construction and plant production phases. Requirements for the installation were specific. The site had 

to be isolated and located in a moderate climate permitting year-round construction. A steady supply of workers 

was vital as was access to both motor and railroad transportation systems. The terrain had to be composed of 

an interlocking ridge and valley system confining the devastating results of an explosion should one accidentally 

occur. In the best of all possible worlds, the Corps sought a remote location comprised for four isolated areas 

within a single, larger boundary (Jones 1985:46).  
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In April 1942, officials traveled to East Tennessee and identified a possible site between the rural communities 

of Clinton and Kingston. The area met transportation, water, and electrical criteria as this region of Tennessee 

bordered the Clinch River, was served by two railroads, and was within easy reach of the Tennessee Valley 

Authority's (TVA) electrical power. Compton perused the site, approved all he saw, and visited TVA chairman 

David Lilienthal. Lilienthal was frankly dismayed. "We didn't want them to take over such vast areas of land of 

such fertility, and tried to get them to consider western Kentucky" (Lilienthal 1964:1). Compton steadfastly 

refused to consider Lilienthal's recommendations and suggested land could be acquired through the courts. 

Lilienthal's was discouraged from pressing his case, and the military ultimately had its way. Within forty-eight 

hours of his appointment, Groves moved to acquire land in East Tennessee and obtained AAA priority ranking 

(Jones 1985:603; Gosling 1990:12-14; Robinson, 1950:42). 

The installation eventually formed by the Corps in East Tennessee was but one component of a multi-faceted 

"team." Research moved at a feverish pace at universities, laboratories, and plants across the country. 

Universities as diverse as Columbia, the University of California at Berkeley, and the University of Chicago were 

key players. More than twenty firms were involved in research design and in resolving production problems for 

the Tennessee based plants. Competition accelerated as scientists and engineers sought to prove their 

methodology the most beneficial (Gosling 1990:14). Two routes to producing the bomb were undertaken, the 

uranium route and plutonium route. Neither approach had ever been tried before; both were full of tremendous 

uncertainties, but each offered some possibility of success. It was felt certain the Germans were working on one 

or both approaches and might have a head start. 

It was discovered early on that fission in uranium was occurring primarily in uranium atoms of the light isotope, 

the form of the uranium atom in nature that has an atomic weight of 235 rather than 238. Unfortunately, only 7 

atoms out of 1,000 in nature are the U-235 form (0.7115 percent) and they behave identically in chemical 

reactions so separation can only be effected by physical means taking advantage of the very small differences 

in mass or in the average behavior of molecules. Scientific studies revealed various possible approaches for 

separating the uranium isotopes: gas centrifuge, gaseous diffusion, thermal diffusion, photochemical, and 

electromagnetic. Scientists and engineers debated which process ultimately would be successful and did not 

hesitate to request changes to process methodology or plant construction. The choice was narrowed in late 

1942 to two methods, the electromagnetic process and the gaseous diffusion process. No one had ever 

separated uranium isotopes in any but micro-lab-scale quantities. 

Ultimately, the Manhattan Project's core sites came to consist of three separate installations: the Clinton 

Engineer Works (CEW or ORR, Oak Ridge, Tennessee), code named "Site X"; the Hanford Site (Hanford, 

Washington), code named "Site W"; and the Los Alamos Laboratory (Los Alamos, New Mexico), code named 

"Site Y." The three sites developed simultaneously. The CEW focused on uranium enrichment and the Hanford 

Site produced plutonium. “Site Y,” the Los Alamos Laboratory, was responsible for the design and assembling 

of nuclear weapons. This isolated site was the most secret of the three installations. Many of the nation’s 

premier scientists came to live and work at Los Alamos, where the uranium based implosion device “Little Boy” 

and the plutonium based “Fat Man,” the world’s first atomic weapons, were developed. 
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THE OAK RIDGE RESERVATION (CLINTON ENGINEER WORKS) 

The proposed ORR site was located 35 mi west of Knoxville, Tennessee, in an area bordered by the Clinch 

River and a craggy mountain range known as Black Oak Ridge. The region was roughly rectangular and almost 

divided in half by the Roane-Anderson County line. Three distinct valleys, fixed on a northeast course, were 

located here. Each valley was bisected by a road running through the valley floor and connected to its neighbors 

by narrow roads running across the mountains (Robinson 1950:62). The reservation was first known through the 

code name "Kingston Demolition Range" after Kingston, Tennessee, the town located south of the reservation. 

The reservation was soon renamed "Clinton Engineer Works" after Clinton, Tennessee, the town located to the 

reservation's north. The site is now known as the ORR. The ORR had four components: the graphite pile 

(reactor), code named X-10 (present day ORNL); the electromagnetic plant, code named Y-12; the gaseous 

diffusion plant, code named K- 25; and the Townsite or residential portion along Black Oak Ridge, named Oak 

Ridge.  

From the early settlement period of the late eighteenth century through the Depression era, the residents of 

East Tennessee tended to be "subsistence farmers" who survived by producing crops and livestock for their 

own consumption. Most farmers resided within narrow valleys along the more fertile bottom lands of streams 

and rivers. The adjoining mountainous terrain prevented the large scale farming of cash crops such as tobacco 

or cotton. 

Although the project would not be officially authorized by President Franklin D. Roosevelt until December 28, 

1942, on October 7th of that year, the U.S. Army filed a declaration of taking in Federal Court in Knoxville. 

Through the War Powers Act the Corps was originally authorized to obtain 56,200 acres in Roane and 

Anderson Counties, and later permitted ten additional parcels bringing total acreage to 58,900 (Jones 

1985:320). The region contained four primary  communities,  Elza,  Robertsville,  Wheat,  and  Scarboro,  each  

consisting  of  homes, schools, farms, and churches. The valleys were inhabited by those whose families had 

owned and farmed the same land for generations and by families who had been previously evicted from their 

homes due to the development of the Great Smoky Mountains National Park in 1934 and the construction of 

Norris Dam in 1939 (Young n.d.:6).  

Smaller communities existed among the primary communities, often named after a nearby church or school. 

During site preparation for X-10, some cemeteries were transferred off the ORR and added to existing 

cemeteries in nearby communities. But in most cases, roads were rerouted or buildings were moved to new 

sites in order to avoid local cemeteries, which saved construction time. The New Bethel Baptist Church and 

Cemetery near the X-10 site is one example. Church services continued in the building until the late 1940s. The 

frame building and associated cemetery have been maintained over the years and remain extant just northeast 

of the present-day ORNL main facilities complex. Virtually unchanged from its early twentieth century 

appearance, it remains a testament to life in Bethel Valley prior to the era of the Manhattan Project. 

Roughly 1,000 families (approximately 3,000 people) were affected by the establishment of the ORR (Overholt 

1987:102). The majority believed they were substantially underpaid for their farms and addressed grievances in 

federal court (Jones 1985:324). Although local opposition was sometimes intense, residents found little outside 

support. A real estate office, opened to purchase land through condemnation, secured clear title. 
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Crops were ripening in the fields, and hay was freshly stored when federal agents covered the region. Pounding 

on doors they noted the War Powers Act, notifying farming families that the government was acquiring property. 

Landowners were told they had 30 days to vacate, and that the price of land—an average of $56 an acre—was 

non-negotiable. Finding no one at home, notices were nailed directly on the dwellings. In some instances, 

farming families were given two weeks’ notice. There were cases of families who were packing household 

goods while crews began tearing at the roof of their homes. The Army's eviction and relocation practices did not 

include relocation costs and required that property owners not be paid until the family vacated the premises. 

There were instances of compensation arriving six months after property condemnation (Young n.d.:6). 

Residents began leaving by the end of November. Numbered among them were those who hoped their loss 

would contribute to winning the war. 

Land was quickly accrued. The Army lost no time in clearing the site and demolished many farm-related 

buildings. When possible, existing buildings were utilized with approximately 180 pre-Manhattan era dwellings 

incorporated in the Corps’ overall scheme. Laboratory and processing spaces were desperately needed. At the 

X-10 site, a functioning model of the Chicago graphite pile (reactor) was erected to provide design criteria for 

Hanford's production plant (see discussion in the following section). In addition, the MED erected the following 

at Oak Ridge: 

• An electromagnetic plant, costing $300 million to construct and $177 million to operate (Y-

12). This plant would generate the first weapons grade uranium provided to the laboratory 

at Los Alamos 

• A thermal diffusion plant, costing $10 million in construction expense and $5 million to 

operate (S-50). This facility provided feed material for another plant and made successful 

tandem operations possible 

• A gaseous diffusion plant, costing $460 million to construct (K-25). The plant proved the 

most successful of the three plants despite scientific advice to the contrary (Allardice and 

Trapnell 1974:17). 

Security was tight at Oak Ridge, and, with the exception of a handful of select officials, employees worked on a 

"need to know" basis. Information was compartmentalized within each department. Employees knew only what 

was necessary to complete their assigned portion of the work. While many workers held slight notions about the 

type work they were doing, the vast majority learned of their role from radio broadcasts following the bombing of 

Hiroshima (Overholt 1987:91-92, 149).  

The 92 sq mi reservation was fenced with barbed wire salvaged from existing homesteads (Johnson and 

Jackson 1981:10). Security also included mounted guards who patrolled the boundary's perimeter. Seven gates 

allowed monitored entry to the reservation. The gates effectively separated the outside world from the world of 

the reservation. Once within reservation boundaries, checking stations provided additional security marking 

established limits between the town and each individual plant. 

Beginning in early 1942, the Boston-based architectural firm of Skidmore, Owings, and Merrill prepared detailed 

plans for the town of Oak Ridge. The community would occupy the northern edge of hilly Black Oak Ridge. 

Originally intended to house approximately 13,000 workers, Oak Ridge's population peaked at 75,000 (Overholt 



2017 HISTORIC RESOURCE SURVEY      17 

1987:105).  In time the Townsite came to contain a post office, supermarkets, drugstores, shops, churches, 

nurseries, movie theaters, cafeterias, laundries, a guest house/hotel, schools, a hospital, recreational facilities, 

trailers, hutments, barracks, dormitories, and houses. (For more information on the buildings at the Townsite, 

see the NRHP nomination prepared in 1991 by Thomason and Associates.) 

Materials and equipment were procured through purchase orders, contracts, subcontracts, and formal 

modifications. Material provision involved thousands of manufacturers and vendors. These came to include 

DuPont, General Electric, Allis-Chalmers, and Westinghouse, as well as a number of construction 

subcontractors. 

Contracts for design and construction were awarded, but restricted to select companies. Upon the awarding of a 

contract, contractors were required to isolate that portion of their plant dedicated to Manhattan Project business. 

No less than 119 field inspector-expediters, 26 schedulers, 9 "priority men," and 85 field stenographers/clerks 

were employed to inspect and move material. In addition, 11 branch offices were opened in principal 

manufacturing regions across the country. Originally located in Boston, the expediting office was eventually 

closed and moved to Oak Ridge (Engineering News-Record, 13 December 1945: 125-127). 

X-10 (CLINTON LABORATORIES) 

The graphite reactor at X-10 was the prototype for the huge plutonium processing plant that was later built at 

Hanford, Washington. X-10 was the location of the first plutonium-producing graphite reactor in the world, 

becoming operational November 5, 1943. The plant was originally composed of over 150 buildings, including 

three chemistry buildings, a technical laboratory, a pile building, a physics lab, a power house, an electrical 

instrument development building, machine shop and research development shops, a lead shop, a medical 

building, and several administration buildings and warehouses. Construction of the plant cost $13,000,000. In 

April 1943, the X-10 site was officially named the Clinton Laboratories (Figure 3). 

 

Figure 3.  

Construction of the X-

10 site, including the 

Graphite Reactor, in 

October 1943. 
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Of all the possibilities available in 1942 as a source of atomic energy, the pile (graphite reactor) appeared to be 

the smallest gamble. From a military perspective, the pile would produce fissionable material and radioactive 

materials that might be used in chemical warfare. Scientists hoped the pile could be a potential power source in 

the years following the war. Given the range of choices, the Military Policy Committee decided that the 

Manhattan Project should pursue pile production (Jones 1985:184-185).  

Unlike the gaseous diffusion (K-25) and electromagnetic (Y-12) research efforts, the pile did not focus on 

isotope separation. Instead, this method employed a “transmutation-chemical separation” process to 

manufacture plutonium. Feed material, comprised of uranium slugs (a natural element), is altered into the man-

made element plutonium by permitting carbon moderators to slow neutrons. This slowing allows neutrons to 

escape absorption by U-238 and remain free to “penetrate” U-235. The new element, plutonium, is then divided, 

or separated, from the uranium slug through a chemical separation process (Robinson 1950:44-45). As the pile 

generated plutonium, the process established criteria for a nuclear weapon vastly different from the weapon 

utilizing U-235. 

The transmutation occurs in a “pile” that is a solid mass of graphite pierced at intervals by tubes that run from 

one side to the other. The uranium slugs are placed in these tubes in certain geometric designs. Fission in the 

form of a chain reaction then occurs and transmutes a small portion of the uranium into plutonium. The structure 

for this process was called a “pile” throughout World War II, because the structure was composed of graphite 

and uranium stacked or piled on top of one another in a lattice arrangement. But during the early 1950s, the 

term “reactor” commonly replaced the term “pile” (Johnson and Schaffer 1992:11).  

The type of coolant used in the pile became a critical issue by 1942. “Heavy water,” composed of one atom of 

oxygen and two atoms of an isotope of hydrogen called deuterium, was a choice preferred by Compton since 

this form of cooling would meet moderator and cooling demands. As heavy water was not available in large 

quantities, scientists felt research in that direction could prove futile. However, Compton’s desire for a “heavy 

water pile” prompted General Groves to promote the construction of a heavy water plant in Trail, British 

Columbia. DuPont, too, encouraged Groves in this direction. At DuPont’s urging, General Groves complied in 

modifying plants for the production of heavy water. Facilities were then established at Morgantown, West 

Virginia, the Alabama Ordnance Works, and Wabash River, Indiana. Interest in heavy water research continued, 

and in 1942 the Army decided all heavy water research would be conducted at the University of Chicago. In 

August 1943, Groves organized a committee that reviewed the role heavy water would play in the Manhattan 

Project. Committee members concurred with the present course and advised continuing heavy water pile 

research in the event the graphite piles failed (Jones 1985:72, 190-197; Hewlett and Anderson 1962:193).  

By late 1942, the issue of coolant remained strongly undecided. Taking direction from General Groves, who was 

anxious to reach a decision, Compton charged Fermi with building a low-powered graphite pile. Compton hoped 

the pile’s construction would provide badly needed data regarding the “K” factor (the minimum number of 

neutrons needed to maintain fission) and demonstrate the probability of a chain reaction. Fermi began 

construction and located the pile beneath the West Stands of Stagg Field. On December 2, 1942, Fermi’s 

“massive lattice pile of 400 tons of graphite, 6 tons of uranium metal, and 50 tons of uranium oxide, achieved 

the first self-sustaining chain reaction” in the world (Gosling 1990:10). Fermi’s original pile had been so modest 

that coolant had not been needed. The information gained regarding the “K” factor proved scientists had more 

latitude in selecting coolant than previously known. It was possible that water or even air could be employed. 
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Design work on an air-cooled pile located at Oak Ridge was advanced, and DuPont encouraged its use rather 

than changing to water—a process some scientists considered more promising than air (Jones 1985:190).  

Because scientists at the University of Chicago were most closely associated with the pile process, they 

strongly supported locating the proposed pile production facility near Chicago at Argonne. General Groves and 

S-1, however, decided that while Argonne could accommodate Fermi’s smaller plant, the site was too small to 

permit construction of the pilot facility, and Oak Ridge was selected instead. After this decision was made, 

Groves realized the ORR was too small to base all production facilities there. Thus, the full-scale plutonium 

plant was scheduled for Hanford, Washington. Consequently, the pilot-scale plutonium-producing pile, with its 

associated chemical separation buildings, became the primary focus of the X-10 site. Once plans for the ORR 

pile were finalized, Fermi’s pile was moved from the University of Chicago to Argonne (Jones 1985:72).  

The experiment conducted by Fermi in 1942 had only tested the physics of the pile. The pile based at X-10 was 

designed for small-scale production, and intended to reveal mistakes in design. The X-10 pile was not an exact 

miniature of the Hanford plant. X-10’s pile functioned as more a “working model” from which scientists drew data 

for planning the Hanford development. As a result, there were at least two fundamental differences between the 

piles (reactors) found at Hanford and X-10. The X-10 pile was air-cooled. The Hanford pile, over DuPont’s 

objections but at the direction of the University of Chicago, used a water-cooled approach. The second 

difference lay with the ORR’s insistence in using bismuth phosphate in the chemical separation process. 

Problems resulted with this choice and prompted Hanford researchers to select lanthanum fluoride as the 

chemical used for Hanford’s chemical separation (Gosling 1990:30-35; U.S. Department of the Interior 1965).  

The University of Chicago had assumed the pile would be located at Argonne and that their scientists would 

direct the facility. Groves, however, was persuaded that each facility should be directed by a proven commercial 

leader. He selected DuPont to design and develop the separations pilot plant at Oak Ridge. DuPont, in its turn, 

was reluctant having earned the name “Merchants of Death” for supplying munitions during World War I. 

Capitulating to Groves’ appeals, DuPont signed on with its participation hinging on two points—DuPont would 

not earn a profit and their income would be limited to costs. Secondly, the company’s employment would end 

with the close of World War II (Hewlett and Anderson 1962:91; Hacker 1987:46-47).  

Once the University of Chicago learned that DuPont would not only design but manage the X-10 site, the staff 

decided to stay in Chicago and develop a water-cooled pile. However, General Groves and DuPont officials 

knew University of Chicago staff were indispensable to X-10 development and requested that University 

scientists operate the site. Without question, Compton and his staff were angry over “losing” the pile, but they 

concluded that patriotism demanded they accept this offer (Hewlett and Anderson 1962:190-193). Even with this 

measure of participation, the University of Chicago’s influence decreased and its involvement became 

increasingly less important in the overall scheme of the Manhattan Project (Gosling 1990:30).  

Compton restructured his staff early in 1943, basing his decision on establishing individual laboratories of equal 

stature. Compton named himself director and appointed three associate directors, Robert Stone, Associate 

Director for Health Matters; Norman Hilberry, Associate Director for Research; and Wilbur Munnecke, Associate 

Director for Administration (Jones 1985:200). Associated research facilities included the University of Chicago's 

original Metallurgical Laboratory, Iowa State College in Ames, Chicago's Argonne, and the X-10 Site at Oak 

Ridge directed by Martin Whitaker. In April 1943, the X-10 Site was officially recognized as Clinton Laboratories. 
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Staff grew from sixty-four employees in July 1943, to almost 1,000 by December (Hewlett and Anderson 

1962:210).  

Construction of the X-10 site began in February 1943 with initial temporary buildings and utility installations 

completed by the end of March. Early in March of 1943, DuPont began construction of the foundations for the 

six large underground cells for plutonium and fission product separation. These “hot cells” had thick concrete 

walls with removable slab tops for equipment replacement (Johnson and Schaffer 1992:17-18). The first cell 

was linked to the pile building via an underground canal. Along one side of the row of cells, a one-story, frame 

building was erected to house the operating gallery and offices. 

Construction on the pile building itself 

began on April 27, 1943. Difficulties soon 

arose, however, when workers struck a 

large bed of soft clay, which required 

more foundation work than had been 

anticipated. It was June before 

construction of the walls to the building 

began, and summer before they were 

completed (Jones 1985:205). The front 

face of the pile was composed of 7 ft of 

high-density concrete, and the shield 

was pierced by hundreds of tubes 

through which the uranium slugs would 

be inserted. While the four-story pile 

building was being constructed, workers 

also built its auxiliary facilities, which 

included a control room, a small “hot” 

laboratory to handle radioactive 

materials, and a core removal area 

(Figures 4 and 5) (Jones 1985:205-206). 

In order to expedite the production of 

graphite bars to be used in the pile, 

DuPont constructed its own graphite 

fabrication plant adjacent to the pile 

building. The semiworks for the bismuth-

phosphate plant at the University of 

Chicago was disassembled and shipped 

to the East Tennessee site where it was 

reassembled and operating by 

September 1943 (Hewlett and Anderson 

1962:210).  

Figure 4.  Construction of the concrete hot cells of the chemical 

separations building (Building 3019) in November 1943. 

 

Figure 5.  Remote controls for the plutonium process in the 

adjacent hot cells in 1944. 
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Overall, construction at the X-10 site proceeded slower than expected. Due to the isolation of the site, DuPont 

had to provide the pile with its own machine shops, water supply and treatment installations, steam plant 

storage areas, and classrooms and laboratories for training.  The amount of construction eventually doubled 

from that in initial plans. The concurrent construction of the Y-12 and K-25 plants created a labor shortage, and 

DuPont dispatched recruiters throughout the region to find a sufficient amount of workers (Johnson and Schaffer 

1992:18). Upon completion, the 112-acre X-10 site (eventually 150 acres) contained around 150 buildings that 

included the air-cooled experimental pile, the chemical separations pilot plant, underwater storage, an 

underground canal, a series of cells for chemical separation, and supporting laboratory facilities such as 

machine and instrument shops, warehouses, and subterranean tanks for radioactive waste (Johnson and 

Schaffer 1992:18; Jones 1985:204-205). The four-story pile building, which was painted black and nicknamed 

the “black barn,” was a prominent visual feature at the site. In a building next to the pile, two of the world’s 

largest fans were mounted that sucked outside air through the pile and then up a stack (Johnson and Schaffer 

1992:18).  

Scientists at the X-10 site continued to research the various separation processes on the chance that some 

aspect might contribute to the plutonium process. As important as the research was, the implementation of the 

pile was crucial to the primary purpose of the facility. By the end of October 1943, DuPont had completed the 

final engineering of the pile, and in early November workers began to insert thousands of U-235 slugs into the 

reactor (Figure 6). This process involved 

loading a ton or two of uranium slugs, 

withdrawing control rods to measure the 

increase in neutron flux, then reinserting 

the rods into the pile, loading more 

uranium, and continuing to stop and 

assess the neutron activity to determine 

when the pile would become “critical” or 

produce a self-sustaining chain reaction. 

The tedious procedure continued day and 

night with the day shift loading nearly 10 

tons of uranium slugs, and the night shift 

loading an additional 20 tons (Johnson 

and Schaffer 1992:20).  

At 5:00 a.m. on November 4, 1943, the 

pile reached its goal of criticality and 

became the world’s first power-producing 

pile. By early 1944, only weeks later than 

estimated, the semiworks was largely 

completed and was fully operational by 

March. From the first, the pile was a 

success and produced plutonium in 

significant quantities for research 

purposes. The quantities grew larger, and 

Figure 6.  The concrete shield of the Graphite Reactor contains 

hundreds of tubes through which the uranium slugs were 

inserted. Workers used a long rod to push the slugs into 

the shield. 
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in the spring of 1944, the ORR began shipping samples to Los Alamos. That summer, the first samples of pile-

produced plutonium resulted in revolutionary changes in weapon development (Hewlett and Anderson 

1962:211-212; Jones 1985:208).  

By May 1944, the pile was operating at near double the power level its designers had anticipated, and by July of 

that same year it had doubled again. The chemical separation plant, which had not previously been tested, 

operated well on its first run. The staff made modifications that eventually increased the efficiency of the plant 

from 40 to over 90 percent. The separation plant was in operation until January 1945, at which time enough 

plutonium had been produced to meet the project needs. The staff then began to use the pile for experiments 

with other irradiated materials as fissionable fuel. The pile was also used to test materials such as aluminum, 

graphite, brass, neoprene, Bakelite, concrete, and Masonite, which were used at Hanford (Johnson and 

Schaffer 1992: 24; Jones 1985:209).  

In addition to being a pilot plant, X-10 served as a training school for workers at the Hanford site. All of the 

experimental work and training of operators was performed at either the X-10 site or the University of Chicago. 

The X-10 site organized and conducted a training school for approximately 260 DuPont employees who later 

worked at Hanford. 

The number of employees at the Clinton Laboratories was far less than those at the other ORR sites. Between 

March 1944 and January 1945, an average of approximately 1,300 people was employed at X-10, compared to 

12,000 at K-25 and 22,000 at Y-12. The majority of the staff at Clinton Laboratories worked on product studies 

to aid the Hanford operation, and only around 12 percent were involved in product production. 

In early 1945, Robert Oppenheimer, director of the Los Alamos site, urged that Los Alamos be supplied with 

large amounts of "RaLa", pure radioactive lanthanum, the decay product of radioactive barium-140. To provide 

the required amount, Clinton Laboratories erected a facility designed to produce the substance. This may well 

have been the first large scale production of a radioisotope (Johnson and Schaffer 1992:23-24). Through 

experimentation such as this, Clinton Laboratories evolved from prototype research (Hanford technology) into 

an institution focused on nuclear research. 

The pile, an impossibly complex and expensive research instrument, became the heart of the nuclear laboratory 

(Figure 7). The pile provided an ample supply of neutrons and radioactive isotopes which promised countless 

applications in industry and science. As a radiation source, the pile opened innumerable opportunities for 

medical and biological research. And always, the pile held the promise of the controlled power through a 

controlled chain reaction. Devised in the crisis of war, the pile promised a powerful instrument for peacetime 

applications (Hewlett and Anderson 1962:212). Though the bomb had not been completed by June 1945, 

Clinton Laboratories wartime goals had been met. With University of Chicago staff anxious to be done with its 

responsibility, General Groves agreed Monsanto Chemical Company would assume management by July 1, 

1945. Martin Whitaker continued as director with the site assigned a new mission – conducting radiation 

research and producing "experimental materials" (radioactive isotopes) (Jones 1985:210; Thompson 1963:42). 
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THE MANHATTAN PROJECT AND END OF WORLD WAR II 

Following President Roosevelt's death on April 12, 1945, Harry S. Truman assumed the presidency and thus 

ultimate control of the Manhattan Project. Truman had little prior knowledge of the Manhattan Project. In the 82 

days Truman served as Vice President, he had met Roosevelt privately on two occasions. Nothing of 

importance had been mentioned either time. Beyond a memorandum President Roosevelt had signed, the 

Manhattan Project had no policy statement. A portion of the document read that once the weapon was 

prepared, "It might perhaps, after mature consideration, be used against the Japanese, who should be warned 

that this bombardment will be repeated until they surrender" (McCullogh 1992:379). In the moments after 

Truman's inauguration, Henry Stimson, Roosevelt’s Secretary of War, broached the topic of the Manhattan 

Project. Stimson explained "a matter of the utmost urgency" must be explained and that it involved "a new 

explosive of unbelievable power" (McCullough 1992:348). Twelve days into his presidency, Truman learned fully 

of the Manhattan Project. Stimson had prepared a memorandum: “Within four months we shall in all probability 

have completed the most terrible weapon ever known in human history, one bomb of which could destroy a 

whole city” (McCullough 1992:377).  

The Manhattan Project had assumed "a life of its own." The project had effectively weathered the death of 

President Roosevelt and was functioning well as the Truman administration assumed control. Scientists now 

believed there were two possibilities for producing an atomic weapon. The first option lay with the plutonium 

Figure 7.  Clinton Laboratories after the war. Just right of center is the Graphite Reactor (Building 3001), and 

adjacent to it is the long, concrete separations building (Building 3019). 
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generated at Hanford. The second option lay in using fissionable material from Oak Ridge in a gun-based 

device. 

Meanwhile, Los Alamos scientists were not certain the "Fat Man" device, the implosion weapon designed with 

Hanford's plutonium, would work. A test of the device was conducted on July 16, 1945, and proved successful 

(Gosling 1990: 40). There was less uncertainly surrounding Oak Ridge's uranium bomb, and "Little Boy" was not 

tested. The Manhattan Project had achieved its goals and produced not one but two atomic weapons (Hewlett 

and Anderson 1962:301-302). As bomb development neared its end, decision makers realized these atomic 

weapons could be ready by August 1945. Scientists began to debate whether the weapons should ever be 

used. Moral and ethical questions were raised, and a petition drive began urging the weapons not be employed 

(Johnson and Jackson 1981:159).  

S-1 met on Wednesday, May 9, 1945, to discuss the deployment of the U.S. atomic weapons. Chaired by 

Secretary of War Henry Stimson, the Interim Committee on the Manhattan Project included eight other 

members: Karl T. Compton, president of the Massachusetts Institute of Technology (MIT); Ralph A. Bard, Under 

Secretary of the Navy; James Bryan Conant, president of Harvard; Vannevar Bush, president of the Carnegie 

Institute; William L. Clayton, Assistant Secretary of State for Economic Affairs; and George L. Harrison, 

president of the New York Life Insurance Company (McCullough 1992:390). Further meetings scheduled for the 

14th and 18th of May followed the initial May 9th session. A meeting, spanning two days, began on May 31st. 

Following long and often heated arguments, committee members and their advisors hammered out three 

conclusions: 

1) The bomb should be used against Japan as soon as possible. 

2) It should be used against war plants surrounded by worker's homes or other buildings 

susceptible to damage, in order "to make a profound psychological impression on as many 

inhabitants as possible." 

3) It should be used without warning (McCullough 1992:391). 

These recommendations were reported to the President by Stimson who stressed S-1's role was entirely 

advisory. Truman later wrote: 

The conclusions of the Committee were similar to my own, although I reached mine 

independently. I felt that to extract a genuine surrender from the Emperor and his military 

advisers, there must be administered a tremendous shock which could carry convincing proof 

of our power to destroy the Empire. Such an effective shock would save many times the 

number of lives, both American and Japanese, than it would cost (McCullough 1992:394). 

Motivated by a desire to end the war in the fastest way possible, the Truman administration began to ponder a 

Japanese invasion. Given Japan’s refusal to surrender, the United States forged ahead with plans to drop the 

bomb. 

The Enola Gay departed the Marianas on August 6, 1945. On board was the "Little Boy" bomb, the uranium-gun 

weapon produced in the Oak Ridge plants. The bomb was dropped on the city of Hiroshima immediately killing 
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almost 100,000 people and fatally injuring 100,000 others. Hiroshima's destruction was felt for 5 sq mi (Gosling 

1990:51). Truman's statement followed immediately: 

Sixteen hours ago an American airplane dropped one bomb on Hiroshima . . . It is an atomic 

bomb. It is a harnessing of the basic power of the universe . . . We are now prepared to 

obliterate more rapidly and completely every productive enterprise the Japanese have above 

ground in any city. We shall destroy their docks, their factories, and their communications. Let 

there be no mistake; we shall completely destroy Japan's power to make war . . . If they do not 

now accept our terms they may expect a rain from the air, the like of which has never been 

seen on this earth . . . (McCullough 1992:455). 

Within hours of the bombing President Truman released a second statement warning Japan bombing would 

continue if unconditional surrender did not result. On August 9, 1945, the American's second atomic weapon, 

the “Fat Man” device made with Hanford’s plutonium, was dropped on Nagasaki (Gosling 1990:53). While 

casualties were similar to Hiroshima, physical damage was limited due to the hills surrounding the city. Japan 

surrendered to American forces on Tuesday, August 14, 1945. 

NATIONAL LABORATORY DEVELOPMENT 

Within weeks of Japan’s surrender, Congress decided to make the Oak Ridge plants permanent facilities with a 

focus on peacetime applications. In August 1946, the Atomic Energy Act became law transferring management 

of America's nuclear research program from military to civilian direction. The act established the AEC, which 

assumed leadership of the Oak Ridge facilities on January 1, 1947. 

At the X-10 site, as previously noted, the University of Chicago had resigned as operator in 1945 and Monsanto 

Chemical Company had become the operating contractor. Drastic staff reductions were the norm for the entire 

ORR. In 1945, 82,000 people were employed on the reservation. In the three months following the bombing of 

Hiroshima, 51,000 workers remained on the reservation. By June 1946, reservation employment had dwindled 

to 34,000. 

In the years leading to World War II, the United States had not pursued science as a national interest. But to 

achieve an Allied victory, the federal government had funded scientific research. Federal funding, in the years 

following the war, was continued. Indeed, science was seen as the doorway to power and success. Research 

centered on a wide range of topics. Among them numbered spy planes, atomic weapons, advanced computers, 

improved radar systems, and long range missiles. During this period, the National Science Board, the National 

Science Foundation, and the Science Advisory Committee were organized. The U.S. Army and U.S. Navy also 

continued their individual research efforts. 

General Groves also recognized the importance of research and in early 1946 began to develop a research 

budget for fiscal year 1947. Groves appointed an Advisory Committee on Research and Development to 

generate research ideas. The committee supported the expansion of further research and development in the 

production of fissionable materials and advanced training in nuclear studies, and suggested that national 

laboratories be established to conduct such research. Although neither the committee nor the AEC ever truly 

defined “national laboratory,” it was generally understood that such facilities would serve the primary purpose of 

pursing unclassified fundamental research that required equipment too expensive for a private laboratory or 
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university to underwrite. The Advisory Committee on Research and Development and later the AEC viewed 

such national laboratories as channels through which federal funds would flow to support nuclear research. 

Each laboratory would be assigned individual research responsibilities and have a board of directors chosen 

from participating universities. 

General Groves also supported the establishment of national laboratories and strongly urged the formation of 

one at Oak Ridge. However, the Advisory Committee on Research and Development viewed the ORR more as 

an industrial site or an installation associated with commercial exploitation rather than as a university-affiliated 

laboratory, and did not originally recommend that it become a national laboratory. Instead, the committee 

proposed that national laboratories be established at Argonne near Chicago and at Brookhaven on Long Island 

(Hewlett and Anderson 1962:633-645).  

After the ORR was not selected as a national laboratory site, William G. Pollard, a University of Tennessee 

physics professor who had work on the gaseous diffusion process at Columbia University during World War II, 

led a movement to form the Oak Ridge Institute of Nuclear Studies (ORINS). ORINS consisted of 14 universities 

from the southeast region and its purpose was to assist Monsanto Chemical Company in scientific staffing, to 

gain federal support, and to use the Clinton Laboratories for academic research. The project was approved, and 

the AEC provided space in existing buildings at the Townsite for ORINS (Hewlett and Anderson 1962:636). In 

1949, the AEC gave ORINS the responsibility of managing the Museum of Atomic Energy, and in 1965, the 

organization changed its name to Oak Ridge Associated Universities (ORAU). 

Immediately following World War II, the research focus at the Clinton Laboratories included reactor 

development, the production of radioactive isotopes for experimental purposes, the recovery of large amounts of 

uranium from the extraction wastes being held in storage, and the investigation of the effects of radiation on 

animals (Hewlett and Anderson 1962:627).   Research on animals was coordinated through the Agricultural 

Research Laboratory, which was established in 1948 as a joint project between the AEC and the University of 

Tennessee; in 1981, ORAU acquired responsibility for this facility. 

In 1946, Whitaker resigned as director of Clinton Laboratories, and James H. Lum and Eugene Wigner replaced 

him as co-directors. The site then turned its research focus on the development of new piles or reactors. 

However, in the interim between World War II and the transfer of the facility to the AEC in 1947, clear and long-

term goals for the Clinton Laboratories were slow to emerge. Many leading advisors recommended that the site 

be closed and merged with the facility at Brookhaven, reasoning that the site’s isolation and separation from a 

large university community would make it ineffective. However, the Clinton Laboratories was an established and 

working industrial site that the AEC could not easily abandon. Thus, during its first year of existence, the AEC, 

while not closing the Clinton Laboratories, did not clarify the site’s mission. Problems developed with Monsanto 

as operator of the site, and in December 1947, AEC terminated its contract with the company and hired C&CC 

effective March 1948. At the same time, the AEC designated Clinton Laboratories a national laboratory. Initially 

the site was named Clinton National Laboratory, but in 1948, the AEC changed the name to Oak Ridge National 

Laboratory (ORNL) (Pollard 28; Overholt 1987:358).  

The third national laboratory created in the United States, ORNL was the only one located on its World War II 

site. These first national laboratories were intended to be regional centers where university scientists could 

pursue scientific research. Of the three, Brookhaven National Laboratory came the closest to being a true 
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regional research center, while ORNL evolved into more of an industrial complex than an academic one. As an 

alternative, the AEC supported ORINS as a regional research center, and in combination with ORNL facilities, 

the two produced a program in research, training, and education that fulfilled its mission as a national laboratory 

(Hewlett and Hol 1989:253-254). 

THE COLD WAR ERA 

The successful creation of the atomic bombs dropped on Japan not only ended World War II; it thrust the United 

States to the forefront of nuclear science and weapons development in the context of Cold War with former ally, 

the U.S.S.R. The Cold War climate directed national policies and ideology, as well as an important future for 

Clinton Laboratories. As one of three major nuclear research facilities in the U.S. at the time, Clinton 

Laboratories would become, in the words of Eugene Wigner, “important in the life of the whole nation” (Johnson 

and Schaffer 1992:32).  

During the race to build the first atomic bomb, uranium was the primary element sought for this purpose. 

Uranium also was required in the production of plutonium. During World War II, foreign sources, such as the 

Belgian Congo and Canada, supplied most of the Manhattan Project’s uranium. However, uranium was a 

common by-product from vanadium mines in the American Southwest that operated before development of the 

atomic bomb. Manhattan Project personnel identified the availability of a small amount of uranium in the old 

radium-vanadium dumps and secretly ordered hundreds of Corps geologists to mine and mill these tailings for 

uranium oxide. In the post-war years, as the United States came to prioritize its nuclear weapons program, the 

federal government expanded its efforts sourcing domestic uranium. Under the Atomic Energy Act of 1946, the 

AEC had the authority to impose eminent domain on private properties for potential uranium mining, and in the 

late 1940s, the AEC established itself as the only legal buyer of uranium in the U.S. The AEC set and 

guaranteed artificially high prices for ten years and added a $10,000 bonus for each individual discovery. The 

AEC enhanced these incentives by allowing prospectors to stake a uranium claim on public land for one dollar. 

The fervor for uranium was fueled through various media outlets in both scientific circles and popular culture. 

For example, the December 1949 issue of The Engineering and Mining Journal publicized the United States 

federal government’s incentives for domestic uranium prospectors, in the article "Can Uranium Mining Pay?" 

(Ringholtz 1990). In an intensifying climate of Cold War with Russia, these actions created a mining rush in the 

Four Corners region. 

In the immediate postwar years, the uranium industry consisted of individual prospectors and geologists in 

search of a large deposit to mine for themselves or on behalf of a large company (such as Union Carbide 

Corporation, which managed ORNL at the time). Small traces of ore were discovered, which would be 

transported from the mine to the uranium mill where it was converted into yellowcake. The 1951 discovery of 

pitchblende, a uranium-rich mineral, in the Chinle formation in southeastern Utah's Big Indian District changed 

the course of the U.S. uranium industry. Although the area had been condemned as unprofitable by the AEC 

and the U.S. Geological Survey, prospector-geologist Charles A. Steen staked several claims where low-grade 

uranium occurrences in the Cutler formation had been found. At a depth of 70 ft, the drill cored through 14 ft of 

sandstone to reach the first commercial discovery of uraninite ore in the United States. It was the first of more 

than 10 million tons of uranium ore, worth more than $1 billion, produced from the Big Indian District over the 

next 30 years (National Mining Hall of Fame and Museum n.d.).  
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The resulting Uranium Boom of the 1950s was manifested in popular culture and the news media, fueled by a 

patriotic drive for U.S. nuclear advancement to outpace that of the Russians. Science during the 1950s was the 

ultimate tool of foreign policy, both in the context of Cold War weapons development and in peaceful 

applications of nuclear fission reactors and fusion energy devices. The facilities at ORR advanced both nuclear 

goals. Increasing Cold War tensions and the outbreak of the Korean War sparked rapid expansion of nuclear 

weapons production, increasing the workload at ORR’s Y-12 and K-25 plants. At the same time, the AEC 

directed the ORNL to concentrate in three fields: basic research, chemical technology, and isotope production 

and research. ORNL’s Cold War mission was further refined when in 1953, in the midst of Cold War tensions, 

President Dwight Eisenhower called for international cooperation in peaceful applications of atomic energy. His 

"Atoms for Peace" speech, praised world-wide, reenergized and refocused ORNL’s research mission as a 

multifaceted research facility. Following this address, Eisenhower signed the 1954 Atomic Energy Act, which 

opened the door on partnerships between the AEC and private industry. AEC initiated a massive 

declassification of nuclear scientific data for private-user access and developed a five-year plan to construct five 

new demonstration nuclear reactors, including an aqueous homogeneous-fuel reactor at ORNL. ORNL Director 

Clarence Larson stated, "1954 has witnessed the transition that many of us have hoped for since the war. The 

increasing emphasis on peacetime applications of atomic energy" (Johnson and Schaffer 1992:63, 79-80).  

To address ORNL’s evolving missions in the Cold War era, in 1949, the AEC budgeted $20 million for new 

construction, and Union Carbide initiated a building program named “Program H” at ORNL to replace many of 

the wooden wartime buildings with more permanent brick buildings. The program also included landscaping the 

grounds, paving streets, and renovating some older buildings. Approximately 250,000 sq ft of new laboratory 

and office space was constructed east of or near the Graphite Reactor. The expansion included the construction 

of the Central Research and Administration Building North (Building 4500N), which became the center for a 

wide variety of research 

activities. Ten buildings were 

constructed to house research 

activities of the isotope program. 

Once scattered throughout the 

campus, the isotope program 

was now concentrated on what 

became known as Isotope 

“Alley” or Isotope Circle (Figures 

8 and 9). 

Throughout the period, 

education and training remained 

a key focus of ORNL. In 1946, 

Monsanto established the 

Clinton Training School on the 

site for training technical 

personnel in the various fields of nuclear science. Although it lasted only one year, several prominent scientists 

graduated from the program. An advanced training program known as the Oak Ridge School of Reactor 

Figure 8.  The Isotope “Alley” at ORNL. 
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Technology (ORSORT) began on the site in 1950 and continued into 1957. A variation of the program continued 

until 1965. These programs were crucial in the dissemination of information about nuclear reactors and nuclear 

power (Johnson and Schafer 1992:43-46).  

The following programs in operation at ORNL from the immediate post-war period through the 1950s made 

significant contributions to both the defensive and peaceful applications of nuclear energy: 

Metallic Alloy and Ceramics Research: In 1946, the Clinton Laboratories had established a 

Metallurgical Division, which conducted intensive research into metallic elements under high 

temperatures and radiation stress in reactors. In 1952 a Ceramics Laboratory was also 

established on the site and conducted ceramics research; fabricated crucibles, insulators, and 

fuel elements; and customized parts for reactors. The Ceramics Laboratory became a world 

center for metallic alloy and ceramics research (Johnson and Schafer 1992:38-41).  

Chemical Processing: Chemical processing also was a major mission of ORNL beginning in 

the late 1940s. This research involved the process of extracting desired materials from spent 

natural uranium fuel. The Chemical Technology Division was formed in 1950 and 

experimented with a wide variety of processing methods including the Redox and Purex 

processes. Much of this work was carried out in the pilot-plant stage in Building 3019. A 

number of reprocessing facilities worldwide currently use the Purex process developed at 

ORNL. In 1977, a new nuclear policy of the Carter administration resulted in less emphasis on 

Figure 9.  ORNL in the early 1950s. Building 4500N, the Central Research and Administration Facility, is in the 

foreground, and the Graphite Reactor (Building 3001) is in the upper right corner. 
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nuclear fuel reprocessing. The Chemical Technology Division then began to focus on other 

areas of research such as waste management and environmental studies (Genung 1994:2-17, 

2-27, 4-20, 4-64; Carver and Slater 1994:105).  

Reactor Research: Due to the escalating hostilities with Russia and that nation’s nuclear test in 

1949, as well as mounting hostilities in Korea, the AEC increased its emphasis on reactor 

research. Argonne National Laboratory had been designated the main reactor laboratory, but 

its workload increased to such a degree that the site was not capable of handling all of the 

reactor research. As a result, AEC chose ORNL to do the overflow designs, which were some 

of the more unusual reactor concepts. ORNL’s Reactor Experimental Engineering Division 

pursued various reactor designs in the 1940s and 1950s. These included an experimental 

homogeneous reactor that operated from 1951 to 1954, and a second such reactor developed 

in 1957 as part of the AEC’s Power Demonstration Reactor Program, which researched the 

use of nuclear energy as a power source. The Oak Ridge Research Reactor (Building 3042) 

was completed in 1958 and operated until 1987. This high-performance reactor supported 

several scientific advances in physics and materials research, irradiations, and neutron beam 

studies (Johnson and Schaffer 1992:100-101).  

Isotope Production: In the post-World War II period, the Graphite Reactor was used 

extensively to produce radioactive isotopes for research (Figure 10). The Isotopes Section, 

established in 1947, expanded into the Isotopes Division. Isotopes were distributed at cost for 

research in the fundamental sciences, for therapeutic research for humans, and for education 

and training research. In addition, the isotopes were used for valuable research in the study of 

effects of radiation on matter. By the early 1950s, ORNL had become the prime producer for 

the world’s supply of radioisotopes, bringing much prestige to the laboratory and the AEC. The 

number of monthly shipments increased from 60 to 630 between August 1946 and January 

1950 (Carver and Slater 1993). 

Figure 10.  

ORNL scientists Ernest 

Wolland and Clifford Shull 

conducted some of the world’s 

first neutron scattering 

experiments using this 

diffractometer built at ORNL 

and installed at the Graphite 

Reactor in 1950. This work laid 

the foundation for a number of 

programs in solid state 

physics and materials science 

at ORNL and, later, throughout 

the world. 
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Nuclear Energy for Propulsion of Aircraft Project: A centerpiece of ORNL’s research in the 

Cold War era was the application of atomic power for nuclear-powered submarines, aircraft, 

and ships. The U.S. Air Force established the Nuclear Energy for Propulsion of Aircraft Project 

in 1946 and began research in this field. Increasing hostilities of the Cold War convinced 

government officials to fund the project, and in 1949 the AEC ordered ORNL to pursue the 

research, which became known as the Aircraft Nuclear Propulsion (ANP) Program (Thompson 

1963:90). At the time this was the only nuclear-powered aircraft research program in the 

United States. The U.S. Air Force closed out its own research program and jointly funded 

ORNL’s research with the AEC. The ANP Program (later named the Aircraft Reactor 

Engineering Division) was a pivotal feature of ORNL’s existence throughout the 1950s. ORNL 

constructed three unique reactors for the ANP Program, including the 2-MW Bulk Shielding 

Reactor (BSR, Building 3010), which was completed in December 1950. This reactor was used 

to study a variety of materials in bulk as shielding materials for use in aircraft. The design was 

relatively inexpensive, safe, and stable, and became a prototype for many research reactors 

around the world. It was significant in research of radiation damage processes in solids 

(Thompson 1963:68).  

The second reactor constructed for 

the program was the Tower Shielding 

Facility (TSF, 7700 Area) (Figure 11). 

Completed in 1954 in an isolated area 

2 mi south of the ORNL main 

campus, the TSF consists of four 

315-ft towers that stand on the 

corners of a 100 x 200 ft concrete 

pad. The towers support a reactor 

core that can be suspended in the air 

in a spherical container. It is the only 

reactor facility in the United States 

designed and built for radiation 

shielding studies in which both the 

reactor source and shield samples 

are raised into the air. The research 

conducted at the TSF addressed 

questions regarding the effects of radiation from a reactor flying overhead as well as the type 

and amount of shielding needed for a nuclear aircraft (Johnson and Schaffer 1992:66-70). 

The third reactor developed for the ANP Program was an experimental liquid-fueled aircraft 

reactor known as the Aircraft Reactor Experiment or ARE. The ARE used molten (fused) 

uranium fluorides (salt) as its fuel. ORNL constructed Building 7503 to house the reactor 

approximately .5 mi south of the ORNL main campus. The reactor began operation in 1954. 

Figure 11.  The TSF was completed in 1954. 
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In 1957, Congress cancelled the ANP Program due to its high cost and advances made in 

supersonic aircraft and ballistic missile development. Although the project never resulted in a 

nuclear-powered aircraft it did generate valuable research in numerous areas including work 

with nuclear particle accelerators and studies of radiation damage. An outgrowth of the project 

was the development of the Physics of Solids Institute, which was established in 1950 to study 

radiation damage and related solid-state investigations. Another consequence of the project 

was the development of computers large enough to handle the vast quantities of scientific data 

the project generated. In the early 1950s, ORNL and Argonne scientists designed and 

fabricated the Oak Ridge Automatic Computer and Logical Engine (ORACLE) (Figure 12). 

When it became operational in 1954, this digital computer had the largest data storage and 

fastest speed of any in the world (Johnson and Schaffer 1992:71, 80-82; Thompson 1963:147-

148). 

Maritime Ship Reactor Program: ORNL scientists also were involved in the construction of 

nuclear-powered ships in the late 1950s and early 1960s through the Maritime Ship Reactor 

Program. The national laboratory provided technical support for the design and development of 

the N.S. Savannah. ORNL also provided support work such as obtaining port clearances until 

the ship was decommissioned in 1971 and the reactor removed (Greenstreet 1992:32-44).  

Work with Y-12: In February 1950, ORNL and Y-12's research divisions merged, placing Y-

12's calutrons within easy reach of ORNL staff. Research activities by ORNL were conducted 

at both the X-10 site and the Y-12 Plant (Johnson and Schaffer 1992:59-60, 78). Between the 

late 1940s and early 1950s, physicists constructed three cyclotrons (later synchrotrons) to 

examine properties of compound nuclei and heavy particle reactions. In 1951, engineering 

divisions from ORNL, the Reactor Experimental Engineering Division and the ANP Division, 

Figure 12.  ORNL’s ORACLE was the largest and fastest computer in the world in the mid 1950s. 
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occupied buildings at Y-12. Y-12 housed ORNL scientists who came to fill the Biology, 

Chemical Technology, Engineering Technology, and Fusion Energy Divisions. Y-12 support of 

ORNL research involved parts fabrication for the High Flux Isotope Reactor (HFIR), the Molten 

Salt Reactor Experiment (MSRE), the Oak Ridge Isochronous Cyclotron (ORIC), and the DCX 

fusion experiment (ORNL 1992:2). ORNL personnel staffed in Y-12 buildings pursued diverse 

initiatives ranging from plant and experimental grafting studies to cancer research (Business 

Week 1965:54).  

Project Sherwood: ORNL also played an important role in Project Sherwood, which researched 

whether or not the detonation of a thermonuclear weapon would touch off a chain reaction 

destroying the earth and its atmosphere. The AEC directed ORNL to construct a cyclotron to 

determine if this theory were indeed fact. Housing the new unit in Beta-3 (Building 9204-3) at 

the Y-12 Plant, ORNL erected and tested the unit within 18 months of the original request. 

Testing began in 1952 and was led by Dan Scott and Harry Reynolds. The team soon 

discovered a hydrogen bomb would not initiate a chain reaction immolating the earth. Their 

focus then turned to the unit's capability to basic research. The cyclotron became the world's 

first source of energetic heavy ions, creating "the interactions of complex nuclei in a new field 

of scientific investigation," an endeavor which allowed ORNL to pursue heavy ion nuclear 

science (Thompson 1963:145-146; Overholt 1987:362).  

Health Physics Division: Health and safety issues were another important field of research at 

ORNL in the 1950s and 1960s. Physicists in ORNL’s Health Physics Division initiated and 

refined safety features such as the remote handling of radioactive material, controlled access 

to “hot” areas, use of protective clothing, decontamination procedures, requirements for 

personnel monitoring, and the development of radiation surveys of buildings and the 

environment. The measurement of internal levels of radiation, known as internal dosimetry, 

became a study focus, and in 1960, the Internal Dosimetry Section was formed at ORNL, 

which conducted research for a variety of agencies (Johnson and Schaffer 1992:44-50, 120). 

DIVERSIFIED RESEARCH IN THE 1960s 

By the late 1950s, space exploration and the work of the National Aeronautics Space Administration (NASA) 

had come to overshadow nuclear research, and many were beginning to question the role of national 

laboratories. In response, ORNL elected to diversify its programs and developed missions outside the field of 

nuclear energy. During the 1960s, the large nuclear programs of the 1950s were replaced with projects or 

programs that were smaller in size but larger in number (Greenstreet 1992:51). The nature of the research also 

changed. For example, the Reactor Division had focused on the design, development, and construction of 

reactors in the 1950s, but in the 1960s it primarily worked on reactor operation and safety. 

The change in direction led ORNL into a variety of new research fields. In the 1960s, ORNL began doing 

research projects for agencies other than the AEC, including NASA, the Department of Housing and Urban 

Development (HUD), the Department of the Interior (DOI), and the Department of State (DOS), although each 

project required AEC approval. By 1969, 14 percent of ORNL’s programs were related to non-nuclear work for 

agencies other than the AEC. ORNL was the first national laboratory to diversify its programs in such a way, 
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and after other national laboratories followed suit, ORNL led in the amount of non-nuclear research conducted. 

Research included a desalination project that worked on a process to remove salt from seawater and various 

civil defense programs. Nuclear research continued as well and included the development of a Molten Salt 

Reactor and an Experimental Gas-Cooled Reactor (Carver and Slater 1994:121-123).  

President Lyndon Johnson favored and sought to incorporate desalination projects into foreign policy, reasoning 

that nuclear desalination centers in the arid Middle East could reduce competition for natural resources. The 

idea was well-received at the 1964 United Nations Conference on Peaceful Uses of Atomic Energy in Geneva, 

attended by both Johnson and Soviet Premier Nikita Khrushchev. That same year, ORNL staff traveled to Israel, 

India, Puerto Rico, Pakistan, Mexico, and the Soviet Union to assist with plans for desalination plants. However, 

despite Johnson’s “Water for Peace” initiative, desalination projects proved cost-prohibitive, and no such 

facilities were ever constructed (Johnson and Schaffer 1992:110).  

During the same period, tensions surrounding Berlin and Cuba strained U.S.-Soviet relations, spurring major 

civil defense funding. The escalating nuclear capabilities of both super powers during these Cold War years 

permeated American life. Schools practiced air-raid drills, and homeowners built fallout shelters in their 

backyards. ORNL's civil defense research explored the use of underground tunnels to protect urban 

populations. This research was both scientific (e.g., how to provide utilities and protect against blasts) and 

socio-psychological (e.g., how would population masses behave in the event of nuclear fall-out) (Johnson and 

Shaffer 1992:116-117).  

The early 1960s began a period of major transition for ORNL, as it evolved into a premier international center for 

producing and separating transuranic elements. In support of the AEC reactor program, the ORNL pursued 

development of a molten salt reactor. An experimental molten salt reactor was designed and constructed in 

Building 7503, which formerly housed the ANP program, discontinued in 1957. Operation of the Molten Salt 

Reactor Experiment (MSRE) using U-235 fuel began in June 1965, followed by the use of U-233. The success 

of the MSRE prompted ORNL officials to seek approval for a molten salt breeder plant. Despite the success of 

the experimental concept, Congress decline to fund the pilot plant, instead prioritizing the Argonne breeder plant 

(Johnson and Schaffer 1992:137).  

ORNL’s Graphite Reactor was shut down on November 4, 1963 after 20 years of operation. The Oak Ridge 

Research Reactor (Building 3042), completed in 1958, then produced the majority of ORNL’s radioisotopes. The 

High Flux Isotope Reactor (HFIR), which began operation in 1965, later served as a major source of 

radioisotopes for medical and industrial uses (Johnson and Schaffer 1992:36). 

As knowledge of nuclear structure and nuclear reaction properties developed, there became an increasing 

interest in exploring the behavior of the nuclear force when nuclei were stressed beyond conditions generally 

present in nature. These studies involved producing new nuclear species beyond those present in nature, both 

those greater in atomic number than uranium, and those either proton-rich or neutron-rich far beyond existing 

stable nuclei. These studies also involved stressing nuclear material to high angular momentum and to high 

compression. More recently, there has been an emphasis on studying reactions induced by short-lived nuclei 

that exist only in extreme conditions such as stellar or supernova atmospheres. All of these advanced studies 

required development of new accelerator capabilities and advanced experimental detection devices. This led to 

the building of the Oak Ridge Isochronous Cyclotron (ORIC) and later the Holifield Heavy Ion Research Facility 
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(HHIRF). The ORIC was a variable energy, multi- particle accelerator with a constant orbit frequency of 

circulating ions. The concept of an Isochronous Cyclotron was first introduced in 1938; ORIC, which opened in 

1962, was one of the first produced. At the time, ORIC's design was a major feat of technology (Johnson and 

Schaffer 1992:138). 

EXPANDED MISSION IN THE 1970s 

ORNL expanded its missions again in the 1970s. By this time, the AEC had significantly reduced ORNL’s 

budget and staff. Funding for reactor research became unavailable and private companies were securing 

contracts for radioisotope and other research analysis. The number of staff at the site fell from 5,500 in 1968 to 

3,800 in 1973. Research focuses at ORNL also began to shift as many scientists from the Manhattan Project 

era began to retire and the laboratory hired new employees with different research goals (Johnson and Schaffer 

1992:124). A growing concern about nuclear waste disposal, the environmental effects of radiation, and the 

possibility of accidents at nuclear power plants led to criticism of the AEC and an increasing lack of confidence 

in nuclear power among the general public. To address these concerns, the AEC was reorganized as the 

Energy Research and Development Administration (ERDA) and the Nuclear Regulatory Commission (NRC) in 

1974. 

During the 1970s, ORNL broadened its missions to encompass all forms of energy research. In 1974 it formed 

an Energy Division that included economists, geographers, sociologists, and other social scientists. ORNL also 

expanded its environmental programs and non-nuclear research areas including energy conservation, materials 

resources, recycling, environmental analysis, and regional modeling (Johnson and Schaffer 1992:143-144, 

164). As a result of the NEPA of 1971, ORNL also began doing contract work on environmental impact 

statements. 

In 1974, the Arab oil embargo brought national attention to energy issues, and ORNL became a leader in 

developing technical solutions to the energy crisis. At the time, ORNL was the only national laboratory to have a 

multi-program mission beyond nuclear science, and it received increased funding to engage in a broad range of 

energy-related research in conservation, coal, and nuclear energy (Genung 1994:4-74). This research led to an 

increase in the number of employees at ORNL, which reached 5,000 by the late 1970s. 

In 1977, the Department of Energy Act unified federal government energy programs, including the ERDA, under 

the newly-created DOE, and the nature of ORNL’s work changed once more. This was in part due to President 

Carter’s emphasis on energy conservation and “soft” energy such as solar programs as opposed to nuclear 

energy. The Carter administration’s new focus for the national laboratories was as centers of excellence in 

specialized fields. DOE designated ORNL as the lead laboratory for coal technology and fuel reprocessing. 

Union Carbide ended its tenure as facilities operator in 1982, and DOE awarded the operating contract to Martin 

Marietta Energy Systems (MMES) in 1983, which assumed control the following year. Energy Systems, Inc., a 

subsidiary organization, was established to administer the reservation and associated facilities (Johnson and 

Schaffer 1992:207). During the 1980s, ORNL expanded partnerships with industries and universities, and 

technology transfer of the institute’s scientific and technological advances to the private sector increased its 

competitiveness in an international market. 
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POST-COLD WAR MISSIONS 

Although it continued to conduct nuclear research during the Cold War era, ORNL also expanded during that 

period to diversify in a wide range of research fields. As it entered the 1990s, the institute had become one of 

the top research centers in the world and “had emerged as a premier global research center for issues related 

to energy, environment, and basic science and technology” (Johnson and Schaffer 1992:vi-vii). As part of the 

effort to make U.S. companies more competitive, ORNL and Y-12 have been involved in technology transfer 

since 1984, when MMES began managing both facilities for DOE. Technology transfer was identified in the 

company's contract as a primary mission. As a result, both organizations offer a wide range of technology 

transfer options for licensing intellectual property and bringing new technologies to the marketplace. 

In a publication celebrating 60 years of science at ORNL, the diversity of the laboratory’s contributions to 

scientific knowledge, and more broadly to quality of life in the United States, is striking. Impacts range from 

improved nuclear power production to construction of energy-efficient buildings; from production of 

radioisotopes for the treatment of cancer to the creation of ion-implanted materials for more durable artificial 

joints; from improved understanding of supernovas to development of geographic information systems 

technology; and from development of desalinization technology to use of bacteria for bioremediation of industrial 

wastes. While celebrating past accomplishments, the publication also looked forward to the planned opening of 

the Spallation Neutron Source (SNS) in 2006, which would establish ORNL as “the world’s foremost center of 

neutron science research” (ORNL 2003:1). 

Indeed, SNS demonstrates ORNL’s commitment to innovation in neutron science and, over 10 years after the 

facility went active, it continues to be the most powerful neutron source in the world, attracting hundreds of 

domestic and international researchers every year. As described on its website: 

SNS is a one-of-a-kind research facility that provides the most intense pulsed neutron beams 

in the world for scientific research and industrial development. SNS produces neutrons with an 

accelerator-based system that delivers short (microsecond) proton pulses to a 

target/moderator system, where neutrons are produced by a process called spallation. State-

of-the-art experiment stations provide a variety of capabilities for researchers across a broad 

range of disciplines, such as physics, chemistry, materials science, and biology. 

With its more intense, brighter source of neutrons and world-class instrumentation, SNS 

provides the neutron scattering community with unprecedented research opportunities. SNS 

allows for measurements of greater sensitivity, higher speed, higher resolution, and in more 

complex sample environments than have been possible at existing neutron facilities (ORNL 

2017). 

HFIR, constructed in the 1960s, also provides world-class capabilities in neutron scattering research. 

Today, ORNL remains one of DOE’s most diverse multi-purpose research laboratories and provides research 

and development for both government agencies and private industries. Its primary mission continues to be 

centered on energy research. Areas of ongoing research include neutron scattering; high-performance 

computing and data analytics; advanced materials; nuclear science and engineering; biological, environmental, 

and earth system science; sustainability; and science and technology for national security (ORNL 2017).  
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Appearing before the Subcommittee on Energy of the U.S. House of Representatives in 2013, Director Thomas 

E. Mason stated that ORNL became one of eight national labs piloting the DOE’s Agreement to Commercialize 

Technology (ACT) program, augmenting ORNL’s accessibility to private technological research. Mason lauded 

the co-location of multiple superlative research facilities at ORNL, including the SNS, the world’s most powerful 

source of pulsed neutrons for research; the HFIR, one of the world’s most capable research reactors; and the 

world’s second most powerful supercomputer, a Cray XK7, called Titan, the flagship system at the Oak Ridge 

Leadership Computing Facility.  

The ORNL remains committed to the goal of ensuring that the national labs remain effective and continue to 

deliver national benefits to the taxpayers. The public funding that comes to the labs is based on the promise of a 

return to society in the form of discovery and innovation leading to clean and affordable energy, improved 

standards of living, a more secure future, and a vibrant economy. Today ORNL’s programs include: expanding 

ACT agreements, implementing flexible pricing for user facilities, allowing labs autonomy in nonfederal funding-

partnership agreements to streamline the approval process; adding weight to technology transfer for those labs 

whose R&D portfolios intersect the commercial world; and executing consistent guidelines on conflicts of 

interest through appropriate mechanisms for fostering an entrepreneurial culture and developing productive 

industry collaborations (Mason 2013). 
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III. RESULTS 

The results of the field survey are presented in the following section. Based on the previously-described survey 

methods and the survey list generated in coordination with UT-B staff, a total of 195 buildings were included in 

the survey. Of these, 16 resources, all located in the 7700 Area, were completely inaccessible at the time of the 

field survey, thus the information presented is based on previous studies, and the current NRHP status of the 

7700 sites is undetermined. The UT-B team identified 15 buildings (Buildings 3025E, 3037, 3500, 4500N, 

4500S, 4501, 4505, 4508, 5500, 6000, 6010, 7900, 7901, 7920, and 7930) for more intensive survey because 

such buildings are central to ORNL’s future mission needs and are expected to undergo renovations in the 

foreseeable future. These building were subject to both exterior and interior documentation with particular focus 

on identifying character-defining features, thus their descriptions and evaluations are more detailed than most 

other resources. A summary of the survey results, including a NRHP recommendation for each resource, is 

presented in Appendix A. A site plan for ORNL depicting NRHP-listed and eligible resources is included as 

Appendix B, an oversized map provided in the pocket at the back of this report. Figure 13 depicts NRHP-listed 

and eligible resources on aerial photographs. 

The following discussion of survey results is divided by geographic area of ORNL. There are 12 distinct areas 

containing resources built prior to 1980 at ORNL, in addition to several such resources located in outlying areas 

(Figure 14). The 1500, 2000, 3000, 4000, 5000, 6000, and 7000 Areas are located south of Bethel Valley Road. 

Areas progress numerically from west to east. The 3000 Area was the original heart of the X-10 facility, 

including the Graphite Reactor. Development extended to the east and west of this area in post-World War II 

period, with support facilities located in the 2000 Area, several key processing and research facilities in the 3000 

Area, additional laboratories in the 4000 Area, and the building housing the national laboratory’s first accelerator 

in the 5000 Area . During the same period the 7000 Area was established as an outlying maintenance area, 

slightly separated from the central campus. The 6000 Area was first developed in the 1960s to house the Oak 

Ridge Isochronous Cyclotron (ORIC), and the 1500 area did not begin to reflect its current form as the home of 

the Environmental Science Division until the 1970s. The 7500, 7600, 7700, 7800, and 7900 Areas are located 

south of Melton Valley Drive, south of the main section of the campus. While the areas of the main campus are 

adjacent to one another, these southern areas are geographically distinct, each featuring a unique processing 

facility and related research facilities. These facilities were added to ORNL in the 1950s and 1960s. The 

Spallation Neutron Source (SNS), ORNL’s newest research facility, is located north of Bethel Valley Road, at 

the end of Spallation Drive. Constructed in the 2000s, SNS was not included in the current survey. 

Since the buildings within a given area are geographically related and generally serve a common research 

program, set of programs, or related function within ORNL, the area represents an appropriate unit for 

evaluation as a potential historic district. Thus, the individual building descriptions for each area are preceded by 

a description and NRHP district evaluation of the area as a whole. An evaluation of the previously-

recommended ORNL Historic District, which includes portions of the 3000, 4000, and 5000 areas, is included at 

the end of the results section. 

In addition to utilizing district-level analysis, CRA found it useful to analyze the survey results in terms of building 

types. Based on field observations and the building typology presented in Thomason and Associates’ 2004 

HPP, CRA identified five key building types at ORNL: research/laboratory facilities, processing facilities, offices, 
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storage facilities, and utilities/maintenance facilities (Thomason and Associates 2004:56-61). While there are 

sometimes physical similarities among the recorded examples of each given building type, such physical 

characteristics are secondary to their common associative characteristics and their place within the historic 

context of ORNL.  A discussion of building types, including characteristics that would qualify individual examples 

for listing in the NRHP, is included below. Historic districts are presented as an additional property type to 

explain the reasoning that guided district-level evaluations. A small handful of resources on ORNL property do 

not fall within any of the established property types; generally these resources predate the establishment of the 

ORR, or they are facility infrastructure such as bridges and culverts. 

Research/laboratory facilities (n=46) may be significant for their association with research and development 

at ORNL during the Cold War era. The most significant group of such facilities is known as Isotope Circle, a 

concentration of buildings constructed during the early history of the national laboratory for research regarding 

the production and use of various radioisotopes. Most research/laboratory facilities are one to four stories tall 

with rectangular or rectilinear flat-roof forms and exhibit steel frame construction with brick veneer or corrugated 

metal siding.  While some contain simple embellishments at their entrances, windows, and rooflines, including, 

for example, rows of soldier course brick or panels of concrete, they generally display minimal evidence of 

stylistic influences on their design apart from a very simple modern institutional aesthetic.  

While very important work occurred in ORNL’s research and laboratory facilities, it is difficult to quantify the 

individual significance of any one building. Although each was the location of significant scientific achievements 

made by notable researchers within their respective fields, the significance of these laboratories to American 

history more broadly lies in the role that they played in advancing the overall mission of ORNL during the Cold 

War era. Such significance is derived from their location within the larger research facility; much of the work that 

occurred in these buildings, for example, relied on the radioisotopes produced in ORNL’s processing facilities. 

Thus, most research and laboratory facilities will qualify for listing in the NRHP as part of a historic district in 

order to reflect the significant role that they played in the advancement of ORNL’s mission in nuclear science, 

isotope research, or other key fields of study during the Cold War era. Unless such a facility is the one building 

most closely associated with a scientific breakthrough or a scientist of truly exceptional importance, the 

building’s significance will be most appropriately recognized as a component part of the larger laboratory, thus it 

will not qualify for individual listing in the NRHP under Criterion A or B. Most research and laboratory buildings 

exhibit the simple institutional design that characterizes ORNL’s Cold War era facilities, lacking notable stylistic 

elements, thus they generally will not qualify for listing in the NRHP under Criterion C, although buildings could 

be considered for listing under Criterion C if they exhibited innovative engineering related to the state-of-the-art 

research facilities housed within the building. 

Processing facilities (n=16) are associated with Manhattan Project and Cold War-era achievements in nuclear 

science and energy. They include the buildings that housed ORNL’s reactors, accelerators, and chemical 

processing plants used for production of plutonium, radioisotopes, other transuranic elements, and subatomic 

particles for a wide variety of experimental and practical applications, and for experiments in nuclear power 

production. The NHL Graphite Reactor (Building 3001) is the most prominent of such facilities, serving as the 

anchor of the ORNL Historic District that also includes other processing facilities associated with Manhattan 

Project plutonium production and Cold War-era isotope production. Other significant processing facilities 
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Figure 13. Aerial photograph depicting the locations of NRHP-listed and eligible historic resources. 



 

This page intentionally left blank 



2017 HISTORIC RESOURCE SURVEY      43 

 

Figure 14. Site plan depicting the limits of each area of ORNL within the main campus. 
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constructed in the Cold War era likewise serve as the centerpieces of their respective areas at ORNL – for 

example ORELA in the 6000 Area, MSRE in the 7500 Area, TSF in the 7700 Area, and HFIR in the 7900 Area. 

While some of the processing facilities are simple rectilinear buildings with corrugated metal or concrete block 

exteriors, others exhibit distinctive and innovative designs reflecting their specific use and purpose, most notably 

the TSF.  

ORNL’s reactors and accelerators are its premier facilities that make much of the research that occurs here 

possible and continue to attract researchers from around the world. They allowed X-10 to achieve its Manhattan 

Project mission and have contributed to major advancements in many fields of science since then. Such 

facilities that offer one-of-a-kind capabilities, were the prototype for similar facilities built elsewhere, or that made 

scientific contributions of widely-recognized importance to the broad patterns of American history may be 

eligible for listing in the NRHP under Criterion A. Processing facilities are most appropriately considered for 

NRHP listing as part of a larger facility or historic district that includes associated laboratories and support 

facilities in order to fully illustrate how these buildings operated in concert to make notable advancements in 

science. They are, however, the lynchpins of such districts, and may be considered for individual listing in cases 

when an intact district does not exist and the facility exhibits exceptional significance within the context of ORNL 

and nuclear scientific advancement in the twentieth century. Such processing facilities also may be individually 

eligible for listing in the NRHP under Criterion C if the form and design of the building results from significant 

innovations needed to house the significant equipment inside.  

Several of ORNL’s processing facilities have been designated landmarks by various scientific organizations. 

HFIR, for example, has been designated a Nuclear Historic Landmark by the American Nuclear Society. While 

such designation does not automatically connote NRHP eligibility, it certainly suggests a level of significance 

worthy of careful consideration. 

Offices (n=11) include those buildings that provide office space for administrative and supportive functions 

relative to the laboratory and processing facilities and overall operation of ORNL. Laboratory buildings also often 

contain office space but are more appropriately evaluated as labs. Office buildings typically exhibit rectangular, 

flat-roof forms with brick exteriors and simple detailing, not unlike some laboratories. They may have more 

windows since they do not require the same environmental control as the research facilities. Overall offices 

exhibit simple, modern institutional design. 

Since offices are not the primary sites associated with scientific achievements at ORNL, they are unlikely to rise 

to the level of significance needed for individual listing in the NRHP under Criterion A or B. If located within an 

intact grouping of associated laboratory and processing facilities, however, they could be considered 

contributing elements within an eligible district for their association with the work of the national laboratory 

during its period of significance. Since office buildings exhibit the simple institutional design that characterizes 

ORNL’s Cold War era facilities, lacking notable stylistic elements or innovative design features, they generally 

will not qualify for listing in the NRHP under Criterion C. 

Storage Facilities (n=33) are warehouses and other related buildings used for material storage, shipping, and 

receiving. Generally they are simple rectangular buildings with metal-clad, steel-frame construction; some are 

constructed of concrete. These utilitarian buildings display few if any notable architectural details. 
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Like offices, storage facilities are not the primary sites associated with scientific achievements at ORNL, thus 

they are unlikely to rise to the level of significance needed for individual listing in the NRHP under Criterion A or 

B. Two exceptions have been identified, however, that are considered to have particular significance to the 

history of the national laboratory. Buildings 7001 and 7002, located outside of the ORNL Historic District, were 

previously determined individually eligible based on the significant role that they played in Program H, the major 

building program at the new national laboratory in the years following World War II. Most storage facilities, 

however, will only qualify for listing in the NRHP if they are located within an intact grouping of associated 

laboratory and processing facilities and thus could be considered contributing elements within an eligible district 

for their association with the work of the national laboratory during its period of significance. Since storage 

facilities exhibit simple utilitarian designs, lacking notable stylistic elements or innovative design features, they 

generally will not qualify for listing in the NRHP under Criterion C. 

Utilities and Maintenance Facilities (n=69) include a wide range of building types such as pump houses, 

exhaust stacks, filter houses, power and generator buildings, machine shops, sewage pumping stations, and 

waste disposal facilities. Their forms and construction vary based on their function, but they generally are purely 

utilitarian in character with little if any architectural detailing. 

Like offices and storage facilities, utilities and maintenance facilities are not the primary sites associated with 

scientific achievements at ORNL, thus they are unlikely to rise to the level of significance needed for individual 

listing in the NRHP under Criterion A or B. Utilities and maintenance facilities are integral to the functioning of 

the research and processing facilities at ORNL, however, thus they will qualify for listing in the NRHP if they are 

located within an intact grouping of associated laboratory and processing facilities and thus could be considered 

contributing elements within an eligible district for their association with the work of the national laboratory 

during its period of significance. Since utilities and maintenance facilities generally exhibit simple utilitarian 

designs, lacking notable stylistic elements or innovative design features, they typically will not qualify for listing 

in the NRHP under Criterion C. 

Historic Districts, as indicated by the above-discussion, are an important property type for understanding the 

interrelatedness of the buildings that comprise ORNL. Since ORNL has undergone extensive changes over the 

past several decades, including both demolitions and new construction, the national laboratory does not retain 

integrity to consider the entire property as a historic district. Instead, district-level analysis is most appropriately 

considered at the level of the individual area at ORNL, consisting of groups of buildings related to common 

research missions or other common functions within the national laboratory, although buildings within adjacent 

areas may contribute to a single district, as is the case in the central ORNL Historic District. If an entire area 

lacks integrity as a historic district, district boundaries may be drawn to encompass the most significant and 

intact portion of the area.  

Districts should display clear associations to the central areas of significance of ORNL, namely its origins as the 

Manhattan Project’s X-10 facility that pioneered the production of plutonium and thus contributed to the creation 

of the world’s first atomic bombs that ended the war with Japan, and its subsequent development as Oak Ridge 

National Laboratory, a government-owned, contractor-operated, leading scientific research facility that made 

significant contributions in advancing both defensive and peacetime applications of nuclear science, as well as 

other fields of scientific inquiry, during the Cold War era. A district may be broadly associated with one or both of 

these areas of significance as the site of a wide range of scientific research and discovery throughout the mid to 
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late twentieth century, as is the case for the central ORNL Historic District, or it may have more specific 

associations with an individual program of particular significance within these broad contexts, as is the case for 

potential districts located in outlying areas.  

An eligible historic district at ORNL will retain its core research and processing facilities where key scientific 

advancements occurred. Most frequently this will include at least one major reactor or accelerator building of 

particular importance to the research mission(s) being pursued in that area. The loss of such a pivotal facility 

generally will preclude consideration of an area as a historic district. All other laboratory, office, storage, and 

utility/maintenance facilities located in the area and directly related to the functioning of the area as a research 

center during the period of significance will contribute to the district.  

When evaluating both historic districts and individual buildings and structures at ORNL, CRA considered NRHP 

guidance regarding how resource age should be considered in significance evaluations. While the NRHP 

generally requires that resources are at least 50 years old to qualify for listing to help ensure adequate historic 

perspective for understanding its lasting historic importance, Criteria Consideration G allows for listing resources 

less than 50 years old if they possess extraordinary significance in local, state, or national history. When first 

evaluated in 1993, ORNL’s Manhattan Project-era resources were 50 years old, but its Cold War-era resources 

were not. Criteria Consideration G was found to apply to the ORNL Historic District, Buildings 7001 and 7002 in 

the East Support Area, the Aircraft Reactor Experiment Building (Molten Salt Reactor, 7503), the Tower 

Shielding Facility (7700), and White Oak Lake and Dam (7813 and 7846) as resources of exceptional 

importance to the establishment and early Cold War missions of ORNL in the years following World War II. 

Today, all of these resources are over 50 years old, so Criteria Consideration G no longer applies.  

While the current survey accounted for buildings constructed through 1980, in consideration of the historic 

context, CRA finds that, in general, the 50-year cutoff marks an appropriate end to the period of significance for 

the historic resources of ORNL. As discussed in the historic context, by the end of the 1960s, almost all of 

ORNL’s key processing facilities were constructed. Many of the Manhattan Project scientists and early pioneers 

in nuclear research were retiring. The 1970s brought increased public concern regarding environmental issues, 

the effects of nuclear waste, and the potential impacts of nuclear power. Consequently NEPA was passed in 

1971, and the AEC was reorganized as the ERDA and the NRC in 1974. The oil embargo and the priorities of 

the Carter Administration also encouraged new directions in energy research. Such changes led to an 

expanded mission for ORNL to include all forms of energy research and new programs in environmental 

science and other areas of non-nuclear scientific research. While much significant scientific work continued at 

the national laboratory throughout the period, it is not clear that such work, in a broad sense, rises to the level of 

significance to merit considering associated resources for listing in the NRHP under Criteria Consideration G. 

Some of ORNL’s individual processing facilities and immediately associated resources (particularly HRIBF and 

ORELA in the 6000 Area and HFIR in the 7900 Area) were constructed or expanded from the mid-1960s 

through 1980. The scientific work that occurred at the facilities during this period should be evaluated for its 

individual significance beyond the overall context of the national laboratory. While such facilities have been 

previously identified for their significance within their respective fields of science, CRA recommends that to 

qualify for listing in the NRHP under Criteria Consideration G the facilities’ significance should be recognized 

beyond the scientific community. That is, it should be clear how the important scientific work that occurred at 

these facilities has had significant impact on society more broadly. 
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previous assessments that despite significant historical associations under Criterion A for nuclear research 

activities at ORNL, alterations to the site have diminished the integrity of setting, materials, workmanship, 

feeling, and association to such a degree that it cannot convey its significant associations. Furthermore, 

research did not reveal significant associations to people (Criterion B) or design or architecture (Criterion C) to 

warrant listing in the NRHP. Thus, CRA recommends that Buildings 0907 and 0970, the Walker Branch 

Watershed Lab, is not eligible for listing in the NRHP under Criterion A, B, or C. 

 

 

 

  

Figure 17. Overview of west elevation of the tower (Building 0970) associated 

with Building 0907. 
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NRHP criteria for association with the Transcontinental Air Mail Route program (Thomason and Associates 

2015). CRA concurs with Thomason’s previous assessment and recommends that Building 0969 is eligible for 

listing in the NRHP under Criterion A for significant associations to the Transcontinental Air Mail Route. 

Research revealed no significant associations between Building 0969 and people of significance under Criterion 

B, and it does not exhibit noteworthy design or architecture to qualify for listing under Criterion C. While 

alterations to the complex, including the deterioration of the concrete arrow to such a degree it is no longer clear 

from aerial imagery, and the loss of the beacon, beacon tower, and generator, have diminished the integrity of 

design, materials, and workmanship, research revealed that there are few intact airway beacon sites extant 

throughout the country. Among the remaining examples, this beacon retains a moderate degree of integrity to 

convey its significance under Criterion A. Therefore, CRA recommends that Building 0969 is eligible for listing in 

the NRHP under Criterion A. 

 

  

Figure 19. Overview of west and south elevations of Building 0969. 
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Figure 21. Overview of north and east elevations of Building XF1301 complex. 
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Figure 23. A detail of the steel frame supporting Building XF1302. 
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Figure 25. Overview of west and north elevations of one of the buildings associated with Building 

XF1303. 

Figure 26. Overview of west elevation of the silo and open shed associated with Building XF1303. 
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Figure 28. Overview of west and south elevations of Building XG1401, the Freels Bend Log Cabin. 
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Figure 30. Overview of south and east elevations of Building XG1402. 
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Figure 32. Overview of façade of Building XG1404. 
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eligible historic district. Thus, CRA recommends that Building XG1410 is not eligible for listing in the NRHP 

under Criterion A, B, or C. 

Figure 34. Overview of interior of Building XG1410. 
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Figure 36. Overview of west and south elevations of Building XG1414. 
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are located in an outlying area and are not located in a NRHP-eligible historic district. Thus, CRA recommends 

that Building XG1416 is not eligible for listing in the NRHP under Criterion A, B, or C. 
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was constructed here in 1972, and the Environmental Science Laboratory (Building 1505), was not opened until 

1978. Thus, given the age of these resources, they still must be evaluated under Criteria Consideration G. CRA 

concurs with the previous finding and recommends that these resources do not individually or collectively 

possess significant associations of exceptional importance to qualify for listing in the NRHP. As the 

Environmental Sciences Division and these associated buildings near 50 years of age, additional research is 

merited to better situate the Division within the history of the field of environmental science, which flourished in 

the 1970s. Such research may reveal areas of significance to merit listing once the buildings turn 50 years old. 
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scientific achievements at ORNL during the historic period, thus it does not rise to the level of significance 

needed for individual listing in the NRHP under Criterion A or B. Additionally, Building 1503 exhibits simple 

institutional design features with its current appearance dating to the 1980s, with circa 2000 alterations, and 

thus lacks the significance and integrity to the historic period to merit evaluation for listing in the NRHP under 

Criterion C. Furthermore, Building 1503 is not located in a NRHP-eligible historic district. Therefore, CRA 

recommends that Building 1503 is not eligible for listing in the NRHP under Criterion A, B, or C. 

 

 

 

 

  

Figure 41. Overview of west elevation and partial north elevation of Building 1503. 
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Figure 43. View of the pipe culverts comprising Building 1503-CV1. 
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Figure 45. Overview of south elevation and partial west elevation of Building 1504. 
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Figure 47. Overview of west elevation and partial north elevation of Building 1505. 
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Figure 49. Overview of north elevation and partial east elevation of Building 1506. 
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Figure 52. View of 2000 Area facing in a southern direction towards Central Avenue. 
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Figure 55. Overview of west elevation and partial south elevation of Building 2007. 
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Figure 57. Overview of north and south elevations of Building 2008. 
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Figure 59. View of a small section of the west elevation of Building 2026, 

showing an exterior stairwell. 
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Figure 61. Overview of north and west elevations of Building 2500, showing large open bays for the 

fire trucks. 
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Figure 63. Overview of east and south elevations of Building 2518. 
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Figure 65. Overview of north and east elevations of Building 2519. 
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Figure 67. Overview of north and west elevations of Building 2523. 
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Figure 69. Overview of west elevation and partial south elevation of Building 2525. 
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Figure 71. Overview of south elevation and partial west elevation of Building 2528. 
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Figure 73. Overview of north elevation and partial east elevation of Building 2531. 
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Figure 75. Overview of east and south elevations of Building 2532. 
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Figure 77. Overview of north and east elevations of Building 2536. 
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Figure 79. Overview of south and east elevations of Building 2621. 
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Figure 82. Overview of west and south elevations of Building 2628. 
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significant contributions in advancing both defensive and peacetime applications of nuclear science, as well as 

other fields of scientific inquiry during the Cold War era. CRA recommends that the 3000 Area retains integrity, 

and therefore continues to convey its meaning as an important component of the Manhattan Project, and as the 

historic hub of the national laboratory. Contributing resources to the ORNL Historic District located in the 3000 

Area include the following buildings: 3001, 3002, 3003, 3005, 3010, 3010A, 3017, 3018, 3019A, 3019B, 3020, 

3025E, 3025M, 3027, 3028, 3029, 3030, 3031, 3032, 3033, 3033A, 3034, 3036, 3037, 3038, 3039, 3042, 3047, 

3080, 3091, 3092, 3100, 3104, 3107, 3118, 3500, 3501, 3502, 3515, 3517, 3523, 3525, 3542, and 3587. 

Additional discussion of the ORNL Historic District and proposed district boundaries are found at the end of the 

Results section. 

Figure 85. View of the 3000 Area looking in an eastern direction towards buildings located in the 

Isotope Circle.   
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Figure 87. Overview of west and north elevations of Building 3000. 
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Figure 89. Overview of south and west elevations of Building 3001. 
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importantly associated with a scientific achievement, scientist, or other events or persons of historic significance 

to merit individual listing in the NRHP under Criterion A or B. Furthermore, the building lacks notable 

architectural elements that would warrant individual listing in the NRHP under Criterion C. Instead, the 

significance of Building 3003 is best understood as an integral support resource necessary to the functioning of 

research and processing facilities in the ORNL Historic District during the Manhattan Project and Cold War era. 

As such, Building 3003 does not warrant individual listing in the NRHP under Criterion A, B, or C; however, the 

building is a contributing resource to the ORNL Historic District. 
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prototype for subsequent commercial and military use. The building also contributes to the ORNL Historic 

District. 

 

 

  

Figure 93. Overview of east and north elevations of Building 3005. 
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Figure 96. Overview of south and west elevations of Building 3010. 
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Figure 99. Overview of north elevation and partial east elevation of Building 3017. 
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doors, interlocking metal interior dividing walls, modern cubicles, and laboratory spaces with replacement 

cabinetry and counters (Figures 107, 108, and 109).  

NATIONAL REGISTER EVALUATION  

According to the 1994 survey of ORNL, Building 3025E was constructed in 1951 as the Irradiated Materials 

Examination and Testing (IMET) Facility, as a part of the $878,000 Solid State Laboratory. Solid state research, 

an outgrowth of the Aircraft Reactor Experiment at ORNL, involved the fundamental physics of solids and 

sought to understand the effects of radiation on solids (Carver and Slater 1994: 219). The six hot cells within 

Building 3025E remain in place and in active use. Robotic arms allow researchers to manipulate objects within 

the hot cells without the risk of exposure to radiation. 

Building 3025E has been previously evaluated in 1994 and in 2015. In 1994 it was recommended as a 

contributing resource to the ORNL Historic District. In 2015, it was evaluated collectively with 3025M (incorrectly 

identified as 3025W in the report), and recommended as eligible for inclusion in the NRHP under Criterion A as 

a part of the ORNL Historic District, for its historical association with the post-World War II government-

sponsored scientific movement, ORNL’s evolution as a national laboratory, and early nuclear development.  

As a research/laboratory facility, Building 3025E housed work important to the advancement of ORNL’s mission 

in the Cold War era. However, the building is not the single site most importantly associated with a significant 

scientific achievement or other event or person of historic significance to merit individual listing in the NRHP 

under Criterion A or B. Additionally, it does not possess significant associations for its architectural or 

engineering design that would warrant individual listing under Criterion C. Thus, CRA recommends that Building 

3025E is not individually eligible for listing in the NRHP under Criterion A, B, or C. Instead, the significance of 

Building 3025E is best understood within the context of the ORNL Historic District as a whole for its role in the 

advancement of nuclear science at ORNL during the Cold War era and as part of a collection of purpose-

designed scientific processing and research facilities engineered to meet the specific needs of the advanced 

research occurring within their walls. Despite minor interior and exterior alterations and updates, Building 3025E 

retains integrity to support its inclusion within the ORNL Historic District. Therefore, CRA concurs with 

Thomason’s 2015 recommendation that Building 3025E is a contributing resource of the ORNL Historic District 

under Criterion A for its association with the post-World War II development of government-sponsored scientific 

laboratories, ORNL’s evolution as a national laboratory, and early nuclear development and under Criterion C 

as a purpose-designed scientific research facility within the district.  
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Figure 101. Enclosed walkway on south elevation of Building 3025E and Building 3025M. 

Figure 102. Hot cells on the second floor of Building 3025E and robotic arms used to operate within 

them. 
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Figure 103. Replacement exterior and interior doors on the 

second floor of Building 3025E. 

Figure 104. Interlocking dividing walls and original doors on 

second floor of Building 3025E. 
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Figure 105. Renovated office on the second floor of Building 

3025E. 

Figure 106. Storage room on the second floor of Building 3025E. 
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Figure 107. Original interior steel door and floor on the first 

floor of Building 3025E. 

Figure 108. Cabinetry and equipment in a lab on the first floor of Building 3025E. 
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Figure 109. An empty lab space on the first floor of Building 3025E. 
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Figure 112.Overview of north and west elevations of Building 3027. 
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Figure 114. Overview of south elevation and partial west elevation of Building 3028. 
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Figure 116. Overview of north and west elevations of Building 3029. 
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Figure 118. Overview of north and west elevations of Building 3030. 
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Figure 120. Overview of west and south elevations of Building 3031. 
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Figure 122. Overview of west and south elevations of Building 3032. 
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Figure 124. Overview of west and south elevations of Building 3033. 
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in the NRHP under Criterion A, B, or C; however, the building is a contributing resource to the ORNL Historic 

District.  

Figure 126. Overview of north elevation of Building 3033A. 
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Figure 128. Overview of north and west elevations of Building 3034. 
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Figure 130. Overview of north and west elevations of Building 3036. 
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provides access to a renovated classroom/briefing room with walls clad in acoustic tile, renovated offices, and a 

renovated change room (Figures 142, 143, and 144). 

NATIONAL REGISTER EVALUATION  

Located within what became known as Isotope Circle, Building 3037 was originally constructed as the 

Radioisotope Area Office Building. According to previous surveys, Building 3037 is one of ten buildings 

constructed at ORNL in 1951 to house the Isotope Program during the Program H building expansion. The 

Isotope Program developed as Clinton Laboratories (now known as ORNL) sought to find a new purpose as a 

permanent facility, following the end of World War II. The production of radioisotopes emerged as one of 

ORNL’s most significant contributions to the field of science. This radioisotope production was “the most 

publicized activity at Clinton Labs [ORNL] in the post war years” (Johnson and Schaffer 1992:37; Carver and 

Slater 1994; Thomason 2015).  

Produced in reactors, isotopes are extracted by chemical processes in order to be used for biological, medical, 

and industrial research. Radioisotopes used for cancer research were produced in the Graphite Reactor (in 

Building 3001), as early as 1946. In 1947 the Isotopes Section was formed and by 1950 ORNL was distributing 

over 50 radioisotopes all over the world. Cobalt-60, used in cancer research, was most widely-distributed 

among the isotopes produced at ORNL.  By the late 1940s, production of radioisotopes and the success of 

other programs led to the stability and permanency of ORNL. Union Carbide, manager of ORNL, began the 

Program H expansion to provide permanent buildings to replace temporary structures erected during war-time 

efforts. The development and construction of a $2 million complex of ten buildings and an exhaust stack 

(Building 3039) “designed to process, package, and ship the Laboratory’s most valuable material exports” as a 

radioisotope complex was a major component of the Program H expansion (Johnson and Schaffer 1992:60). 

Through this expansion, the Isotope Program became one of the most successful and influential projects at 

ORNL, gaining the facility international attention and respect. The Isotope Division was disbanded and 

reassigned to other sections in 1957. It was reorganized and isotope programs were assigned to the Chemical 

Technology Division in the 1980s (Carver and Slater 1994; Thomason 2015). 

Building 3037 was recommended as a contributing resource of the ORNL Historic District in 1994, 2004, and 

2015 under Criterion A for its association with the research and production of isotopes. As an office building that 

supported the work of the Isotope Program in associated laboratories and reactors, Building 3037 does not 

possess specific individual associations with significant events or people in history to merit individual listing in 

the NRHP under Criterion A or B. Additionally, it does not possess significant associations for its architectural or 

engineering design that would warrant individual listing under Criterion C. Thus, CRA recommends that it is not 

eligible for individual listing under Criterion A, B, or C. Rather, the significance of Building 3037 is reflected in its 

role within the larger group of buildings that comprise Isotope Circle, an important component of the post-World 

War II mission of ORNL and as part of a collection of purpose-designed scientific processing and research 

facilities engineered to meet the specific needs of the advanced research occurring within their walls. Despite 

minor interior alterations and exterior changes including the replacement of windows and doors, Building 3037 

retains integrity to support its inclusion within the ORNL Historic District. Therefore, CRA concurs with 

Thomason’s 2015 recommendation that Building 3037 is a contributing resource of the ORNL Historic District 

under Criterion A for its association with the post-World War II development of government-sponsored scientific 
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laboratories, ORNL’s evolution as a national laboratory, and early nuclear development and under Criterion C 

as a purpose-designed scientific research facility within the district. 

 

  

Figure 132. West and south elevations of Building 3037. 



2017 HISTORIC RESOURCE SURVEY      183 

 

 

  

Figure 133. Detail of windows on second story of Building 3037. 

Figure 134. Door and window detail on north elevation of 

Building 3037. 
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Figure 137. Original door on Women’s Change Room on 

first floor of Building 3037. 

Figure 138. Men’s Change Room on first floor of Building 3037. 
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Figure 140. Stairwell and rail to second floor of Building 3037. 

Figure 139. Showers in Men’s Change Room on first floor of Building 3037. 
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Figure 144. Office on second floor of Building 3037. Figure 143. Renovated office on second floor of Building 3037. 
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Figure 146. Overview of north and west elevations of Building 3038. 
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Figure 148. Overview of east elevation of Building 3039. 





194       OAK RIDGE NATIONAL LABORATORY 

 

 

 

 

 

 

  

Figure 150. Overview of west elevation and partial north elevation of Building 3042. 
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or B. Furthermore, the building lacks notable architectural elements that would warrant individual listing in the 

NRHP under Criterion C. Instead, the significance of Building 3047 is best understood within the broader 

context of the body of work advanced by researchers in the ORNL Historic District during the Cold War era. As 

such, Building 3047 does not warrant individual listing in the NRHP under Criterion A, B, or C; however, the 

building is a contributing resource to the ORNL Historic District. 

  

Figure 152. Overview of partial north elevation of Building 3047. 
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Figure 153. Overview of partial south elevation of Building 3047. 
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Figure 155. Overview of south elevation and partial west elevation of Building 3080. 
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Figure 157. Overview of east and south elevations of Building 3092. 
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individual listing in the NRHP under Criterion A, B, or C; however, the building is a contributing resource to the 

ORNL Historic District. 

 

  

Figure 160. Overview of north elevation and partial west elevation of Building 3104. 
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Figure 162. Overview of west and north elevations of Building 3107. 
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Figure 164. Overview of east elevation and partial north elevation of Building 3114. 
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Figure 167. Overview of north and west elevations of Building 3127. 
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Figure 169. Overview of west and south elevations of Building 3129. 
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sheltered by a flat built-up tar and gravel roof with cast concrete coping. The primary façade entry of the building 

is located on a small, two-story projection that is flush with the original portion of the façade; the remainder of 

the façade of the two-story section is recessed behind the depth of the lobby (Figure 170). The façade entry 

features double-leaf circa 1990 full-light aluminum doors flanked by full sidelights and is sheltered by a fabric 

awning (Figure 177). Six square stationary windows, centered above the façade entry, and the façade entry are 

set off by cast concrete blocks and panels. The building features three-light metal awning windows throughout. 

Similar to the one-story section, banks of windows in pairs and groups of four extend along the first and second 

floors of the two-story section of Building 3500. Bands of cast concrete extend above and below both of these 

banks of windows. The west, or side, elevation features single and paired windows also set off by cast concrete 

on both the first and second floors (Figure 178). Two single-leaf entries on the first floor feature single-light steel 

doors that are sheltered by fabric awnings. The southern end of the two-story section of Building 3500 features 

a high-bay, a two-story open area. A structural steel stair provides access to a rear entry with a single-light steel 

door on the high bay (Figure 179). Flat metal awnings supported by steel cables extend over this entry as well 

as a section of the loading dock below. A concrete stairwell provides access to the basement of Building 3500. 

The south, or side, elevation of the high bay features a large, two-story, segmented garage door that opens to a 

loading dock (Figure 180). A secondary entry with a single-light steel door opens to a second loading dock 

located to the right of the high bay door that is sheltered by a flat metal roof.  The south elevation of the second 

story section extends above the one-story section. Paired two-light metal awning windows set above a cast 

concrete band extend along this elevation.  

Interior: The interior of Building 3500 features a combination of laboratories, offices, conference rooms, and a 

high bay. The first floor section of the building is comprised of offices, conference rooms, restrooms, and 

laboratories aligned along two primary hallways that run the length of the building (north to south) and two 

smaller hallways that run the width of the building (east to west). A fifth hallway, Corridor J1, connects the 

original section to the two-story addition. Except outside of a large renovated conference room located in the 

southern corner, the interior walls of the original section are constructed of concrete block or metal interlocking 

panels (Figure 181). The floors of the hallways and updated breakrooms feature replacement 1 ft square 

commercial grade tile. The majority of interior entries retain original single-light steel doors with copper 

hardware and kick plates. Restrooms in the original section feature glazed concrete block walls, original sinks, 

replacement commercial grade tile, and replacement stall dividers. Many of the offices have been renovated 

and feature sheet-rock walls and carpeted floors. Some of the labs retain original 9-in floor tile, however, many 

of the labs have been updated with vinyl flooring (Figure 182). The majority of cabinetry in the lab spaces has 

been replaced and updated through renovations.  

A thick fire door signals the entry into the 1960 addition to Building 3500 from the original section (Figure 183). 

The two-story addition to the building features two long corridors that run the length of the addition (north to 

south), two short corridors that run the width of the addition (east to west), and the short corridor that connects 

the two parts of the building. Each hallway features replacement commercial grade tile, sheetrock walls, and 

drop ceilings and provides access to laboratory and office space (Figure 184). The majority of interior doors are 

original single-light steel doors with louvered vents and copper hardware (Figure 185). Doors that have been 

replaced feature a similar design and are metal with louvered vents. Restrooms feature 9-in commercial grade 

floor tile and glazed concrete block walls. A freight elevator and two sets of stairs provide access between the 

first and second floors and basement (Figure 186). The high bay, located at the rear of the addition, features a 

full two-story open space for storage and research use (Figure 187). The stairwell near the rear of the building, 

which provides basement access, features concrete steps with landings clad in original 9-in tile. The lobby of the 
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addition, which extends from the first floor to the second floor, has been renovated and features slate tile and 

rubberized flooring on the steps (Figures 188 and 189). It retains the original steel bannister with wooden 

handrails. The basement is comprised of mechanical space. 

NATIONAL REGISTER EVALUATION  

Constructed in 1951, the original 16,000 sq ft portion of Building 3500, known as the Instrumentation and 

Controls Division Offices and Research Facility, was the first permanent office and laboratory facility constructed 

at ORNL. Constructed at a cost of $435,000, it was state-of-the-art and the easternmost facility at ORNL at the 

time of its construction. It was originally designed as a high technology development facility. The rooms on the 

perimeter of the building were designed to provide large offices and laboratories for research. The interior 

spaces of the building were designed for use by support staff and consisted of a drafting room, electronic stores, 

a machine shop, instrument shops, and administrative offices. The two-story 37,000 sq ft addition was 

constructed in 1960 (Peden and Mossman 1991; Carver and Slater 1994). 

Describing the Instrumentation and Controls Division activities in 1963, W. E. Thompson explained that the 

facility was used for the development and modification of instruments for physics as well as those used for 

medical diagnostics of isotopes (Carver and Slater 1994; Thomason and Associates 2015).  

Previous surveys in 1994 and 2015 recommended that Building 3500 was eligible for listing as a contributing 

element of the ORNL Historic District under Criterion A, for its historical associations with ORNL (Carver and 

Slater 1994; Thomason and Associates 2015). As a research/laboratory facility,  Building 3500 played an 

important role in the scientific work that occurred at ORNL in the Cold War period, but research has not 

indicated that it is individually associated with specific scientific achievements, events, or persons of particular 

historic significance to merit individual listing in the NRHP under Criterion A or B. Additionally, it does not 

possess significant associations for its architectural or engineering design that would warrant individual listing 

under Criterion C. Thus, CRA recommends that it is not eligible for individual listing under Criterion A, B, or C. 

Rather, the significance of Building 3500 is reflected in its role within the larger context of post-World War II 

development and research at ORNL and as part of a collection of purpose-designed scientific processing and 

research facilities engineered to meet the specific needs of the advanced research occurring within their walls. 

Despite minor interior alterations and exterior changes including the construction of a large addition in 1960, 

which is itself historic, Building 3500 retains integrity to support its inclusion within the ORNL Historic District. 

Therefore, CRA concurs with Thomason’s 2015 recommendation that Building 3500 is a contributing resource 

of the ORNL Historic District under Criterion A for its association with the post-World War II development of 

government-sponsored scientific laboratories, ORNL’s evolution as a national laboratory, and early nuclear 

development and under Criterion C as a purpose-designed scientific research facility within the district.  
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Figure 171. Overview of the façade of the 1-story section of Building 3500. 

Figure 172. Façade entry with replacement doors on the 1-

story section of Building 3500. 



2017 HISTORIC RESOURCE SURVEY      223 

 

  

Figure 173. Detail of windows on north (façade) elevation of the 1-story section of Building 3500. 

Figure 174. East elevation of the 1-story section of Building 3500. 
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Figure 175. South (rear) elevation of the 1-story section of Building 3500. 

Figure 176. Window detail on south (rear) elevation of the 1-story section of Building 3500. 
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Figure 177. Lobby projection of the 2-story section of 

Building 3500. 

Figure 178. West elevation of the 2-story section of Building 3500. 
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Figure 179. South (rear) elevation of the high bay on the 2-story section of Building 3500. 

Figure 180. South elevation of the high bay on the 2-story section of Building 3500. 
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Figure 181. Interlocking metal dividers in 1-story section of 

Building 3500. 

Figure 182. Renovated shop/laboratory space in 1-story section of Building 3500. 
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Figure 183. Hallway with fire door connecting original and 

addition sections of Building 3500. 

Figure 184. Renovated lab space on second floor of Building 3500. 
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Figure 185. Original door in hallway of 2-story section of 

Building 3500. 

Figure 186. Freight elevator in 2-story section of Building 

3500. 
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Figure 187. A two-story space for storage within Building 

3500. 

Figure 188. Second floor of lobby of Building 3500. 
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Figure 189. First floor of lobby of Building 3500. 
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Figure 191. Overview of west and south elevations of Building 3501. 
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Historically functioning as an office facility, Building 3502 provided administrative and support functions relative 

to the laboratory and processing facilities and overall operation of ORNL during the Cold War era. However, the 

building is not the single location most importantly associated with a scientific achievement, scientist, or other 

event or person of historic significance to merit individual listing in the NRHP under Criterion A or B. 

Furthermore, the building lacks notable architectural elements that would warrant individual listing in the NRHP 

under Criterion C. Although a minor support structure, Building 3502 was utilized in support of the overall 

mission of ORNL during the Cold War era, and as such, contributes to the ORNL Historic District.   

  

Figure 193. Overview of partial south elevation of Building 3502, showing Building 3502 attached to 

this elevation. 
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Figure 194. Overview of north and east elevations of Building 3502. 
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Figure 196. Overview of north and east elevations of Building 3515. 





2017 HISTORIC RESOURCE SURVEY      245 

such, Building 3517 does not warrant individual listing in the NRHP under Criterion A, B, or C; however, the 

building is a contributing resource to the ORNL Historic District. 

 

 

 

  

Figure 198. Overview of east and south elevations of Building 3517. 
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Figure 200. Overview of north and west elevations of Building 3518. 
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Figure 202. Overview of east and south elevations of Building 3523. 

Figure 203. Detail of manufacturing plate found on the 

corrugated metal siding of Building 3523. 
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such, Building 3525 does not warrant individual listing in the NRHP under Criterion A, B, or C; however, the 

building is a contributing resource to the ORNL Historic District. 

  

Figure 205. Overview of east and north elevations of Building 3525. 
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Figure 206. Overview of south and west elevations of Building 3525. 
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Figure 208. Overview of north and west elevations of Building 3542. 
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Figure 210. Overview of south and west elevations of Building 3544. 
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Figure 212. View of vehicular bridge (Building 3544-VB1) and its structure supporting the roadway. 
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Figure 214. Overview of south and west elevations of Building 3587. 
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Figure 216. Overview of north and west elevations of Building 3594. 
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Figure 218. Overview of north and west elevations of Building 3618. 
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Figure 221. View of the 4000 Area looking in the east direction along Central Avenue towards 

Buildings 4500N (right) and 4100 (left).   
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aluminum and glass double doors. The east bay secondary entrance on the north elevation dates from the east 

wing construction of 1960. This entrance has original paired aluminum and glass doors, and the entrance is 

sheltered by a concrete canopy resting on concrete columns (Figure 225).  

On the west elevation of the building is a loading dock on the first floor with stairs leading to a pedestrian 

entrance and to a garage bay entrance in the basement level (Figure 226). There are also two sets of circa 

1980 double doors of steel and glass on the first floor of the west elevation that lead to the concrete loading 

dock. At the south corner of the building is an original one-story brick mechanical room with two doors 

reinforced with steel plate (Figure 227). The south elevations of the 4500N rear laboratory wings have paired 

circa 2000 single-light steel and glass doors at the southern end of each wing (Figure 228). These entrances 

lead to corridors that extend the full length of the laboratory wings. The entrances are located on the first floor 

but are reached by concrete stairs and landings.  

Between each of the rear wings are “courtyards,” some of which consist of paved parking areas and sidewalks 

and others of a grass surface (Figure 229). Between Wings One and Two is a paved parking area and sidewalk. 

At the rear of the head house block is a loading dock bay with a concrete platform and paired circa 1980 steel 

and glass double doors. Within this courtyard are also added freestanding electrical units and mechanical 

systems. The south elevation of Wing Two has two entrances, one of which is located under the second floor 

bridge to 4500S, the other under a circa 2000 metal awning. Concrete stairs with metal railings lead to both 

entrances. The courtyard between Wings Two and Three has a paved parking area and concrete sidewalk. At 

the south elevation of the head house block within this courtyard is a loading dock bay with a concrete platform 

and circa 1980 metal canopy. Leading to this loading dock platform is an original steel and glass pedestrian 

door and paneled metal garage door. Windows in the east and west elevations of Wing Three were replaced in 

2013 and are of fixed single-light, aluminum and glass design (Figure 230). Also on the west elevation of Wing 

Three is a 2013 handicapped access ramp of concrete with a metal railing. The south elevation of Wing Three 

has two pedestrian entrances with circa 2013 steel and glass doors (Figure 231). Adjacent to the west bay 

entrance was a garage bay door that was infilled with brick and a single-light glass and aluminum window. The 

courtyard between Wings Three and Four contains a sidewalk and a landscaped area with a grass surface. 

Windows on the east elevation of Wing Three are also circa 2013 single-light glass and aluminum design. The 

south elevation of Wing Four has two pedestrian entrances with circa 1980 steel and glass doors. The area 

between Wings Four and Five has a concrete sidewalk, a paved driveway and parking areas, and a landscaped 

area with two trees and a grass surface. Windows on the east elevation of Wing Four are of the original single-

light glass and aluminum design. At the south elevation is a one-story brick mechanical room with a circa 2000 

steel door. 

Wing Five is part of the building addition completed in 1960. Wing Five retains original two-light aluminum and 

glass windows on the east and west elevations (Figure 232). The pedestrian entrances on this elevation have 

original single-light steel and glass doors. The south elevation of the head house block does not have a loading 

dock bay and instead features bands of windows on both the first and second floors. On the west elevation of 

Wing Five is an original, one-story aluminum and glass-enclosed vestibule designed as an ambulance dock 

enclosure.  

The east elevation of Building 4500N has original windows and a primary entrance at the north corner (Figure 

233). This entrance has circa 1990 aluminum and glass doors similar to the original in design and flanking 

aluminum and glass full-height windows. Sheltering the entrance is a canopy with damaged support columns 
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that were rewrapped in 2007 in an attempt to match the original columns at this location. Attached to a portion of 

the east elevation of the building is a one-story brick and concrete medical records wing that was added in 

1994. The records wing lacks fenestration on the south, east, and north elevations.  

Many windows in the building are original aluminum and single-pane glass design that would require updating in 

order to meet current DOE mandated energy conservation standards. As a stopgap measure for energy 

conservation most of the windows have added single-light interior aluminum storm windows or exterior 

aluminum storm windows. Most of the doors leading into the building were replaced from the 1980s to the 

present with doors of single-light steel and glass design. Some exterior entrances retain original single-light 

steel and glass doors that have inset lower panels under the glass light.  

Interior: The interior  of Building 4500N was designed for specific uses in the head house block and the 

laboratory wings. The head house block was designed to contain various offices on both the first and second 

floors. These offices are divided by two corridors that extend in an east-west direction. Some interior walls are 

composed of interlocking metal panels while others are of concrete and plaster.  

In addition to the office spaces, the first floor of the head house was designed with a large library and a lecture 

hall now called the Weinberg Auditorium located in Wing Five. The Weinberg Auditorium, named for physicist 

Alvin Weinberg, was originally remodeled in 1979. The library was expanded and again remodeled within the 

past decade with new floor carpeting, seating, and acoustic tile ceilings. On the second floor of the head house 

block is the Wigner Auditorium (Figure 234). This was originally designed to be one of the main lecture spaces 

in the building and was known as “Lecture Room A” before being renamed in honor of physicist Eugene Wigner. 

It was substantially remodeled in 1988 with new wall, floor, and ceiling finishes and seats. The back of the 

auditorium is accessed by two small terrazzo stairs with aluminum handrails. 

The laboratory wings were designed with two corridors extending the length of each wing. Between the corridors 

in the middle of the wings are laboratory spaces separated by metal panel walls (Figure 235). On the outer 

sides of the corridors are a series of office rooms that also have metal panel walls. These interlocking metal 

panels walls were an early version of de-mountable partition walls and allowed flexibility in enlarging the office 

and laboratory spaces as needed. The concrete floors were originally covered with linoleum and asbestos 

cement tiles, but many of these surfaces have been removed and replaced with non-original linoleum and/or 

covered with carpet. The ceilings were originally designed with metal acoustic tiles which remain in place in 

many parts of the building (Figure 236). Many sections of metal tiles have been covered or replaced with 

acoustic tile of mineral fiber and other materials.  

The interior of Building 4500N has both original features and modifications added over the past six decades. 

The original floor plan is largely intact except in the library space and in Wing Three. The floor plan in 

Wing Three was remodeled extensively in 2013 for office use, and no laboratories remain. Prior to the 

start of renovations, DOE submitted documentation and project descriptions to the SHPO and received 

concurrence. 

The office and laboratory doors within the building were originally single-light glass and aluminum 

design (Figure 237). Some doors were designed with clear glass and others with opaque glass. Most of the 

office and laboratory spaces retain these original doors, but some laboratory doors have been replaced with 

solid steel doors or doors with safety glass.  
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The main lobby in the building off the north entrance retains its original terrazzo floor but has a lowered acoustic 

tile ceiling and added wall surfaces. The lobby originally had a curved information desk, but this desk was 

removed and a new curved wall with signage and informative displays was added in 1969 and remodeled with 

slatted wood paneling added to sections of the walls in recent years. Leading from the lobby to the second story 

is a terrazzo staircase with original aluminum handrails. A similar staircase of terrazzo and aluminum leads from 

the east entrance lobby to the second floor.  

The second story of the laboratory wings contains a mixture of office space and space for mechanical units. The 

mechanical units include heating and cooling systems, exhaust ports for the laboratories, and electrical 

systems. These spaces have concrete floors and concrete block walls. In the head house, many of the office 

spaces on the second floor have been remodeled with added doors and floor carpeting. Ceilings on the second 

floor of the building retain both original acoustic metal tiles and plaster surfaces. Light fixtures have been 

replaced throughout the building with modern fluorescent lights or LED fixtures and similar designs.  

Restrooms in the building were originally designed with terrazzo floors and walls of glazed hollow core tile 

(Figure 238). Some of the building’s restrooms still feature these details, although many of the restrooms have 

been remodeled in recent decades. The staircases in the wings have glazed tile walls, concrete stairs with steel 

treads and risers, steel balusters, and wood handrails. 

The original glass shop remains in operation in Building 4500N. This shop produces much of the glass needed 

for experiments on the ORNL campus. Many of the original hoods and cabinetry remain in place within the glass 

shop (Figures 239 and 240). 

NATIONAL REGISTER EVALUATION 

One of the most distinctive buildings added to the campus of ORNL during the expansion period following World 

War II, Building 4500N, the Central Research and Administration Building North, quickly became the center of 

administration and research activities at ORNL. Constructed as part of “Program H,” a $20 million project to 

expand and create a permanent national laboratory, Building 4500N was designed with a large library and 

offices within the main “head house” and laboratories in each of the four original wings. In 1960, an additional 

wing and a second story above the “head house” were added, and Building 4500S was constructed immediately 

south of Building 4500N. Previous surveys indicate that research from a variety of divisions was conducted in 

Building 4500N, including nuclear research and research for other federal agencies including the National 

Aeronautics and Space Administration (NASA), the Department of Housing and Urban Development (HUD), the 

Department of the Interior (DOI), the Department of State (DOS), and the Federal Bureau of Investigation (FBI).  

The Analytical Chemistry Division, housed in Building 4500N at the time, conducted research on 

material recovered from FBI investigations following President John F. Kennedy’s assassination as well as 

studies on moon rocks brought back from Apollo missions. The successful use of these research facilities and 

laboratories led to the expansion of Building 4500N as well as the rest of ORNL (Carver and Slater 1994: 95; 

Thomason and Associates 2015:136; Lyon and Shults 1990:17).    

Building 4500N was previously surveyed in 1994, 2004, and 2015 (Carver and Slater 1994; Thomason and 

Associates 2004 and 2015). In 1994, it was recommended as a contributing resource of the NRHP-eligible 

ORNL Historic District and in 2015, it was recommended as individually eligible and as a contributing resource 

of the ORNL Historic District under Criterion A for its historical association with the post-World War II 

government-sponsored scientific movement and early nuclear development.  
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CRA concurs that Building 4500N stands out as the most significant research/laboratory facility constructed at 

ORNL in the 1950s, thus it is eligible for listing in the NRHP under Criterion A for its significant role as the center 

of research activity as ORNL emerged as a permanent national laboratory following World War II. Such 

associations make Building 4500N individually eligible for NRHP listing and make it an important contributing 

building within the ORNL Historic District. Research did not reveal significant associations to individuals or 

researchers that would rise to a level that would warrant individual listing in the NRHP under Criterion B, nor 

does not possess significant associations for its architectural or engineering design that would warrant individual 

listing under Criterion C. While alterations to the building, including the addition of a second story to the “head 

house” section and an additional wing, and the renovations to Wing Three, Building 4500N retains integrity to 

support its significant associations under Criterion A both individually and as a contributing resource of the 

ORNL Historic District. Therefore, CRA recommends that Building 4500N is eligible for listing in the NRHP both 

individually and as a contributing resource of the ORNL Historic District under Criterion A for its association with 

the post-World War II development of government-sponsored scientific laboratories, ORNL’s evolution as a 

national laboratory, and early nuclear development, and under Criterion C as a purpose-designed scientific 

research facility within the district. 

 

  

Figure 223. Windows on north (façade) elevation of Building 4500N. 
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  Figure 224. “Flagpole Lobby” entrance on north elevation 

of Building 4500N. 

Figure 225. Secondary entry on north elevation of Building 

4500N. 
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Figure 226. West elevation of Building 4500N. 

Figure 227. Loading dock at southwest corner of 4500N, at the “Canyon” between Buildings 4500N 

and 4500S. 
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Figure 228. Entry at southern end of Corridor “B” of 

Building 4500N. 

Figure 229. One of four courtyards of Building 4500N. 
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Figure 230. West elevation of Wing Three of Building 4500N. 

Figure 231. Southern elevation of Wing Three of Building 4500N. 
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Figure 232. West elevation of Wing Five of Building 4500N. 

Figure 233. Primary entry on the east elevation of Building 4500N. 



2017 HISTORIC RESOURCE SURVEY      281 

Figure 234. interior of Wigner Auditorium on the second floor of Building 4500N. 

Figure 235. Original laboratory space in Wing 1 of Building 4500N. 
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Figure 236. Metal acoustic tiles in a laboratory in Building 

4500N. 

Figure 237. Interlocking metal wall and original door in 

laboratory wing of Building 4500N. 
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Figure 238. Terrazzo floor and glazed block walls in 

restroom in Building 4500N. 

Figure 239. ORNL’s Glass Shop is located in Building 4500N. 
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Figure 240. Work Station within the Glass Shop in Building 4500N. 
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vents for the building’s heating and cooling units. The two upper floors on the south elevation have large 

horizontal banks of original aluminum and glass windows. These windows are set within a rectangular surround 

of stone that forms a continuous sill and lintel line.  

The east elevation of the building has a loading dock bay in the basement level with original aluminum and 

glass pedestrian doors (Figure 244). Over this entrance is a circa 2000 metal canopy. On the upper two floors of 

this elevation are banks of two-light fixed windows similar to those on the other elevations. At the west elevation 

of the building is a connecting concrete bridge, similar to the ones connecting 4500 North and South, that leads 

to Building 4508, which was constructed in 1962 (Figure 245). On the upper floors of the laboratory wings there 

is no fenestration with the exception of an aluminum louvered ventilation panel and a service bay entrance into 

the attic story of each wing for the addition and removal of mechanical equipment. These entrances have 

original solid steel paneled doors.  

The courtyard between Building 4500S Wings Three and Four contains a paved parking area, grass covered 

lawn, and the built-up concrete roof of one of the basement laboratories (Figure 246). The north elevation of the 

head house block has circa 1990 single-light steel and glass pedestrian doors and an added metal fire escape. 

Windows on the upper floors of Wings Three and Four and the north elevation of the head house block are 

original, two-light fixed aluminum design. The courtyard between Building 4500S Wings Two and Three has a 

large paved parking area and an original loading dock bay on the north elevation of the head house block. 

Leading to the loading dock bay are circa 1990 solid steel and steel and glass replacement doors. In the corner 

of the loading dock bay is an elevator shaft accessed by a metal elevator door. On the second floor of the head 

house block is an original exterior stairwell that was enclosed by aluminum and glass panels, circa 1965. 

Windows on the upper floors of Wings Two and Three and the north elevation of the head house block are all 

original, two-light fixed aluminum design with stone lintels and sills. Between Wings One and Two is a paved 

parking area, and at the north elevation of the head house block is a loading dock. This loading dock has a 

concrete platform, and an original enclosed brick section of the loading dock was remodeled in recent years for 

the addition of mechanical units. Windows on the upper floors of Wings One and Two are original two-light fixed 

aluminum design with stone lintels and sills.  

The west elevation of the building has original two-light fixed windows on the two upper levels (Figures 247 and 

248). The basement level has an original garage bay entrance and a pedestrian entrance with original double 

doors of single-light glass and steel design. There are no exterior doors on the first floor of this elevation; 

instead there is a door and an elevated pedestrian bridge that extends west to connect with Building 4508. The 

head house block has a gable roof, and in the gable field on the west elevation are a series of louvered vents for 

HVAC exhaust.  

Interior: The interior of Building 4500S also mirrors the overall configuration of Building 4500N. The head house 

block contains two east-west corridors that extend the horizontal length of the building with office spaces on 

either side. The four laboratory wings have two corridors that extend the vertical length of each wing. Between 

the two corridors are laboratory and research spaces, and on the outer sides of the corridors are offices. The 

corridors have asbestos tile floors, some having been replaced with linoleum, dropped acoustic tile ceilings, and 

plaster walls (Figure 249). The laboratory spaces were originally divided by interlocking panel walls; however, a 

number of these have been replaced with modern drywall materials. 

Many of the offices retain their original single-light glass and metal doors (Figure 250). Some doors have clear 

glass lights, and others have opaque glass. Most of the laboratory spaces have asbestos tile floors, acoustic tile 
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ceilings, and plaster walls (Figure 251). Many of the doors into the laboratory spaces have replacement steel 

and glass doors. Many of the original metal cabinets, sinks, and shelves remain extant in the laboratories 

(Figure 252). Of these, many are contaminated with mercury and radioisotopes. Most of the restrooms in the 

building have original quarry tile floors and glazed block walls (Figure 253).  

Office and common spaces throughout the building have been remodeled in recent decades with added 

carpeting, new vinyl composition tile, wall surfaces, and new acoustic tile ceilings (Figures 254 and 255). The 

stairwells in the building have terrazzo treads and risers, steel newel posts and railings, and wood handrails 

(Figure 256).  

NATIONAL REGISTER EVALUATION  

Building 4500S was constructed in 1961 as an extension of the research, laboratory, and administrative needs 

of Building 4500N.  Previous survey in 2015 indicated that Building 4500S housed sections of the Chemistry, 

Analytical Chemistry, and Chemical Technology Divisions as well as Health Physics, Metallurgy, and Reactor 

Chemistry Divisions. The research and development that occurred in Building 4500S supported advancements 

in nuclear energy, physics, and related fields.  

Previous survey in 2015 recommended that Building 4500S was eligible for listing in the NRHP under Criterion 

A as a contributing element to the recommended expanded boundary of the NRHP-eligible ORNL Historic 

District, for its historical associations with ORNL (Thomason and Associates 2015). While important scientific 

work occurred here, as a research/laboratory facility that was constructed at a later date as an expansion of 

Building 4500N, it lacks individual associations to events or people of historic significance and it does not rise to 

the same level of significance within the broader context of ORNL as Building 4500N to merit individual listing in 

the NRHP under Criterion A or B.  Additionally, it does not possess significant associations for its architectural 

or engineering design that would warrant individual listing under Criterion C. Thus, CRA recommends that it is 

not eligible for individual listing under Criterion A, B, or C. Rather, the significance of Building 4500S is reflected 

in its role within the larger context of Cold War-era development and research at ORNL and as part of a 

collection of purpose-designed scientific processing and research facilities engineered to meet the specific 

needs of the advanced research occurring within their walls. Despite minor interior alterations and exterior 

changes Building 4500S retains integrity to support its inclusion as a contributing resource of the ORNL Historic 

District, within the recommended boundary extension. Therefore, CRA concurs with Thomason’s 2015 

recommendation that Building 4500S is a contributing resource of the ORNL Historic District under Criterion A 

for its association with the post-World War II development of government-sponsored scientific laboratories, 

ORNL’s evolution as a national laboratory, and early nuclear development and under Criterion C as a purpose-

designed scientific research facility within the district. 
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Figure 242. South elevation of Building 4500S. 

Figure 243. South elevation of Building 4500S. 
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Figure 244. East elevation of Building 4500S. 

Figure 245. West elevation of Building 4500S. 
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Figure 246. Courtyard between Wing Three and Wing Four of Building 4500S. 

Figure 247. North and west elevations of Building 4500S. 
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Figure 248. Window detail on west elevation of Building 4500S. 

Figure 249. Corridor E on the second floor of Building 

4500S. 
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Figure 250. Original door to an office on the first floor of 

Building 4500S. 

Figure 251. The CREEP lab is located on the ground floor of Building 4500S. 
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Figure 252. Laboratory space on the second floor of Building 4500S. 

Figure 253. Renovated office space on the first floor of Building 4500S. 
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Figure 254. Tiled restroom in Building 4500S. 

Figure 255. Renovated office space on the ground floor of 

Building 4500S. 
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Figure 256. Original staircase in Building 4500S. 
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extends across the interior core of the building. The first floor corridors in Building 4501 have linoleum tile floors, 

metal partition walls, and metal acoustic tile ceiling (Figures 263, 264, and 265). The doors are a mixture of 

original and replacement designs. The original doors are steel and glass with lower panels of louvered vents 

(Figure 266). Four radiological “hot” cells are located on the first floor (Figure 267). The laboratory spaces on 

the second floor have linoleum floors, concrete block walls, and metal acoustic tiles (Figure 268). The second 

floor corridors feature tile floors, interlocking metal partition walls, and interlocking metal ceilings (Figure 269). A 

high-bay area, commonly referred to as the KALC Tower, is centrally located at the west end of the building and 

is open from the first floor to the building roof. The name KALC refers to the “Krypton absorption in liquid carbon 

dioxide method of separating krypton from CO2 in high-temperature gas-cooled reactor fuel reprocessing” (L.M 

Toth et.al 1976:21). The KALC Tower footprint is approximately 1,300 square feet and is separated from other 

building areas by masonry construction. A second high-bay area with a footprint of approximately 2,800 square 

feet is centrally located on the second floor of the building and is open to the building roof. Restrooms and 

stairwells feature original glazed block walls (Figures 270 and 271). 

NATIONAL REGISTER EVALUATION  

According to previous surveys and documentation, Building 4501 was constructed in 1951 at a cost of 

$3,070,000.  Buildings 4501 and 4505 were originally a single unit, known collectively as the High Level 

Radiation Laboratory.  Originally designed to provide support to the Graphite Reactor, Building 4501 later 

became associated with ORNL’s isotope program, one of the most prominent of ORNL’s post-World War II 

period (Thomason and Associates 2015: 140). 

Several types of research have been conducted in Buildings 4501/4505 since its construction in 1951. The 

process for lithium isotope separation through OREX (organic exchange) became a key project of ORNL’s 

Chemical Technology Division (Chem Tech) within Building 4501/4505 in 1953. While OREX research was 

conducted within Building 4501/4505, Chem Tech staff were scattered in various buildings across the ORNL 

campus. Beginning in 1955, a small team of scientists began conducting early fission product release testing in 

Building 4501/4505; this research included early tests on nuclear fuels. All of these studies contributed to safety 

information at materials testing reactors (MTRs) and light-water reactors (LWRs) at other national laboratory 

sites across the country. The AEC reactor safety analysis, produced in 1961 as a result of tests within Building 

4501, became the basis for AEC Regulatory Guides for power reactor design requirements. During the early 

1970s, the staff and mission of Building 4501 changed and the nuclear reactor safety research group and 

facilities became part of the newly formed Chemical Development Section in the Chemical Technology Division.  

As recently as 2011, Building 4501/4505 was the site of experimentation based on previous research. Mercury 

contamination at ORNL is a major concern, and the water from Sump 1 at Building 4501/4505 historically 

accounts for 80% of the site’s contamination as a result of OREX research in the 1950s. Scientists hope to 

ascertain from these data new information regarding mercury removal efficiency, resin-change-out frequency, 

and disposal costs of the treatment. Today, the ORNL divisions responsible for most of the operational activities 

in the two buildings include the Nuclear Security and Isotope Technology Division (NSITD) and Chemical 

Sciences Division. Activities in the buildings involve both radio-chemistry and non-radioactive research and 

development in multiple areas including nuclear medicine, waste handling, and energy research (Thomason and 

Associates 2016:30-33).  

In 2015, Thomason and Associates recommended that Building 4501/4505 is eligible for inclusion in the NRHP 

under Criterion A for its historical association with ORNL’s evolution as a national laboratory, the post-World 
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War II government-sponsored scientific movement, and early nuclear research as a contributing property in the 

NRHP-eligible ORNL Historic District. The work conducted in the building from 1951 to the mid-1960s included 

experimentation with lithium isotope separation and nuclear safety procedures (Thomason and Associates 

2015).  

As a research/laboratory facility, Building 4501 was associated with important scientific research at ORNL in the 

Cold War era, but it is not the individual building most directly associated with any specific accomplishment or 

person that rises to the level of significance for individual listing in the NRHP under Criterion A or B. Additionally, 

it does not possess significant associations for its architectural or engineering design that would warrant 

individual listing under Criterion C. Thus, CRA recommends that it is not eligible for individual listing under 

Criterion A, B, or C. Rather, the significance of Building 4501 is reflected in its contributing role within the larger 

context of Cold War-era development and research at ORNL and as part of a collection of purpose-designed 

scientific processing and research facilities engineered to meet the specific needs of the advanced research 

occurring within their walls. Despite alterations to the interior, including the replacement of interior doors and the 

renovation of laboratories, Building 4501 retains integrity to support its inclusion as a contributing resource of 

the ORNL Historic District, within the recommended boundary extension. Therefore, CRA concurs with 

Thomason’s 2015 recommendation that Building 4501 is a contributing resource of the ORNL Historic District 

under Criterion A for its association with the post-World War II development of government-sponsored scientific 

laboratories, ORNL’s evolution as a national laboratory, and early nuclear development, and under Criterion C 

as a purpose-designed scientific research facility within the district. 
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Figure 258. Original doors to high bay entry on west 

elevation of Building 4501. 

Figure 259. Secondary entry on the north elevation of 

Building 4501. 
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Figure 260. Bank of original windows on north elevation of Building 4501. 

Figure 261. North elevation of Building 4501. 
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Figure 262. Primary entry on east elevation of Building 4501. Figure 263. Corridor on first floor of Building 4501. 
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Figure 264. Metal ceiling tile in corridor on first floor of 

Building 4501. 

Figure 265. Interlocking metal panel dividing walls on first 

floor of Building 4501. 



2017 HISTORIC RESOURCE SURVEY      303 

 

 

  

Figure 266. Original doors to a laboratory space on the 

second floor of Building 4501. 

Figure 267. Operational hot cell in laboratory on first floor of 

Building 4501. 
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Figure 268. interior of laboratory space on the second floor 

of Building 4501. 

Figure 269. Corridor on second floor of Building 4501. 
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Figure 270. Restroom entry on first floor of Building 4501. Figure 271. Stairwell of Building 4501 with glazed tile walls 

and original hand rails.   
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tile, some office spaces have new dropped acoustic tile ceiling with recessed fluorescent lights and added floor 

carpeting. The stairwell has original tan glazed tile walls with original steel stairs and handrails (Figure 279). 

Four radiological “hot” cells are centrally located on the first floor.  

On the second floor of Building 4505 wood partition walls have been added to divide office spaces and these 

rooms have linoleum floors. The conference room on the second floor has added floor carpeting, dry wall, and 

dropped acoustic tile ceilings (Figure 280). Bathrooms have concrete floors and glazed tile walls (Figure 281). 

The Bioengineering Labs on the second floor have metal cabinets, linoleum floors, and concrete block walls 

(Figure 282). The east-west corridors have linoleum floors, concrete block walls, and modern dropped acoustic 

ceilings and fixtures. Offices on the second floor have concrete block walls and modern acoustic dropped tile 

ceilings. A high bay, Hot Cell Platform, is located on the second floor containing a 2.5 ton crane (Figure 283). In 

this open area, the floor is covered with linoleum, the walls are concrete block, and the ceiling is steel. Portions 

of the third and fourth floors are open to floors below. 

NATIONAL REGISTER EVALUATION  

According to previous surveys and documentation, Building 4501 was constructed in 1951 at a cost of 

$3,070,000.  Buildings 4501 and 4505 were originally a single unit, known collectively as the High Level 

Radiation Laboratory.  Building 4501 is associated with ORNL’s isotope program, one of the most prominent of 

ORNL’s post-World War II period (Thomason and Associates 2015: 140).  For a detailed history of Buildings 

4501/4505, see previous discussion of Building 4501.  

In 2015, Thomason and Associates recommended that Building 4501/4505 is eligible for inclusion in the NRHP 

under Criterion A for its historical association with ORNL’s evolution as a national laboratory, the post-World 

War II government-sponsored scientific movement, and early nuclear research as a contributing property in the 

NRHP-eligible ORNL Historic District (Thomason and Associates 2015). The work conducted in the building 

from 1951 to the mid-1960s included experimentation with lithium isotope separation and nuclear safety 

procedures.  

As a research/laboratory facility, Building 4505 was associated with important scientific research at ORNL in the 

Cold War era, but it is not the individual building most directly associated with any specific accomplishment or 

person that rises to the level of significance for individual listing in the NRHP under Criterion A or B. Additionally, 

it does not possess significant associations for its architectural or engineering design that would warrant 

individual listing under Criterion C. Thus, CRA recommends that it is not eligible for individual listing under 

Criterion A, B, or C. Rather, the significance of Building 4505 is reflected in its contributing role within the larger 

context of Cold War-era development and research at ORNL and as part of a collection of purpose-designed 

scientific processing and research facilities engineered to meet the specific needs of the advanced research 

occurring within their walls. Despite alterations to the interior, including the replacement of interior doors and the 

renovation of laboratories, Building 4505 retains integrity to support its inclusion as a contributing resource of 

the ORNL Historic District, within the recommended boundary extension. Therefore, CRA concurs with 

Thomason’s 2015 recommendation that it is a contributing resource of the ORNL Historic District under Criterion 

A for its association with the post-World War II development of government-sponsored scientific laboratories, 

ORNL’s evolution as a national laboratory, and early nuclear development and under Criterion C as a purpose-

designed scientific research facility within the district.  
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Figure 273. South elevation of Building 4505. 

Figure 274. High bay entries on south elevation of Building 

4505. 
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Figure 275. Windows on the south elevation of Building 4505. 

Figure 276. East elevation of Building 4505. 
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Figure 279. Stairwell in Building 4505. 

Figure 280. Renovated conference room in Building 4505. 
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Figure 281. Restroom in Building 4505. Figure 282. Renovated Bioengineering Research Laboratory 

on second floor of Building 4505. 
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Figure 283. High bay area on third floor of Building 4505. 
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science during the Cold War era. However, the building is not the single location most importantly associated 

with a scientific achievement, scientist, or other event or person of historic significance to merit individual listing 

in the NRHP under Criterion A or B. Furthermore, the building lacks notable architectural elements that would 

warrant individual listing in the NRHP under Criterion C. Instead, the significance of Building 4507 is best 

understood within the broader context of the body of work advanced by researchers in the ORNL Historic 

District during the Cold War era. As such, Building 4507 does not warrant individual listing in the NRHP under 

Criterion A, B, or C; however, the building is a contributing resource to the ORNL Historic District. 

 

  

Figure 285. Overview of west and south elevations of Building 4507. 
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access to laboratory and office spaces around the exterior of the building and in an interior block, near the 

center of the building. Corridors on the second floor feature a combination of original and replacement 

commercial tile, drop ceilings with acoustic tiles, and permanent sheetrock walls dividing spaces (Figures 303 

and 304). Restrooms feature a variety of interior finishes that feature original and replacement floor tile and 

concrete block and glazed concrete block walls (Figures 305 and 306). 

NATIONAL REGISTER EVALUATION  

Constructed in 1962, Building 4508 was constructed to serve as a research facility for metals and ceramics. 

Previous survey records indicate that the first floor of Building 4508 houses the Interim Plutonium Laboratory 

(IPL), a part of the Ceramics Laboratory. Location of the IPL in this building is due to its secondary containment 

design, as it was equipped with a purge system that provided its gloveboxes with working inert atmospheres of 

very low oxygen and water, needed to work with plutonium and uranium nitrides. The gloveboxes as a part of 

this lab were equipped to synthesize, press, and sinter (or press powder into a solid form) pellets of plutonium 

and uranium nitrides. Another key facility housed within Building 4508 was the Fuel Cycle Alpha Facility (FCAF), 

which fabricated plutonium oxide and plutonium-uranium oxide fuel pellets and developed and fabricated special 

target materials for the High Flux Isotope Reactor (HFIR, Building 7900). The FCAF has been relocated to the 

Basement of Building 3019; however, the research with target materials for HFIR and vibratory compaction and 

slug injection fuel-rod-loading techniques proved valuable to the success of nuclear research and the continued 

operation of the HFIR today (Thomason and Associates 2015:154).  

In 1994, Duvall & Associates’ survey of ORNL recommended that Building 4508 was not included in the 

boundary of the ORNL Historic District due to its age (Carver and Slater 1994). In 2015, Thomason and 

Associates recommended Building 4508 was an important component of ORNL’s role as a national laboratory 

and held significance under Criterion A as a part of the ORNL Historic District for its associated with ORNL’s 

evolution as a national laboratory, the post-World War II government-sponsored scientific movement, and early 

nuclear research.  

As a research/laboratory facility, Building 4508 was associated with important scientific research at ORNL in the 

Cold War era, but it is not the individual building most directly associated with any specific accomplishment or 

person that rises to the level of significance for individual listing in the NRHP under Criterion A or B. Additionally, 

it does not possess significant associations for its architectural or engineering design that would warrant 

individual listing under Criterion C. Thus, CRA recommends that it is not eligible for individual listing under 

Criterion A, B, or C. Rather, the significance of Building 4508 is reflected in its contributing role within the larger 

context of Cold War-era development and research at ORNL and as part of a collection of purpose-designed 

scientific processing and research facilities engineered to meet the specific needs of the advanced research 

occurring within their walls. Despite alterations to the interior, including the reorganization and renovation of 

office and laboratory spaces, Building 4508 retains integrity to support its inclusion as a contributing resource of 

the ORNL Historic District, within the recommended boundary extension. Therefore, CRA concurs with 

Thomason’s 2015 recommendation that Building 4508 is a contributing resource of the ORNL Historic District 

under Criterion A for its association with the post-World War II development of government-sponsored scientific 

laboratories, ORNL’s evolution as a national laboratory, and early nuclear development and under Criterion C 

as a purpose-designed scientific research facility within the district.  
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Figure 287. Primary entry on south elevation of Building 4508. 

Figure 288. Secondary entry on south elevation of Building 

4508. 
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Figure 289. East elevation of Building 4508 and the corridor connecting it to Building 4500S. 

 

 

Figure 290. Loading dock and entries of the east elevation of Building 4508. 
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Figure 291. North elevation of Building 4508. 

 

Figure 292. West elevation of Building 4508. 
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Figure 295. Original doors to the Materials Irradiation 

Engineering Lab on the second floor of Building 4508. 

 

Figure 296. Renovated office space on the second floor of 

Building 4508. 
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Figure 297. Original casework in a laboratory on the second floor of Building 4508. 

Figure 298. Recently replaced casework in laboratory space on the second floor of Building 4508. 
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Figure 299. Corridor on the first floor of Building 4508. 

Figure 300. High bay area of Building 4508. 
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Figure 301. Corridor and freight elevator on second floor of 

Building 4508. 
Figure 302. Stairwell in Building 4508. 
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Figure 305. Men’s restroom on second floor of Building 

4508. 
Figure 306. Women’s restroom on second floor of Building 

4508. 
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Figure 308. Looking east, a view of the west elevation of vehicular bridge, Building 4509-VB1. 
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Figure 311. View of the 5000 Area looking towards Buildings 5505 and 5510A from near the entrance 

of 5505-VB1. 
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floors of the east elevation. A series of several small one- and two-story metal-clad additions extend from the 

rear, or south, elevation of the circa 1962 section of Building 5500 (Figure 320). A concrete loading dock, 

sheltered by a flat metal roof, extends from the eastern end of the circa 1962 section of the building (Figure 

321). The east elevation, or end, elevation of this section features only a single garage bay with an overhead 

segmented garage door.  

Interior: The interior of Building 5500 is characterized by long corridors that provide access to a series of 

laboratories, office space, and high bay research areas. Corridors on the first floor of the circa 1952 section of 

the building feature original interlocking metal panel walls, original doors, and sections of original and 

replacement commercial-grade tile (Figure 322). The majority of interior doors in both the circa 1952 and 1962 

sections of the building retain original doors (Figure 323). Laboratories on the first floor feature original 

casework, replacement flooring, and interlocking drop ceilings (Figure 324). The first floor of the building 

provides access to the high-bay area in the circa 1976 addition (Figure 325). Corridors on the first floor of the 

circa 1962 section feature replacement commercial grade tile, concrete block walls, original single-light doors, 

and a modern replacement drop ceiling (Figure 326).  

A freight elevator and stairwells with glazed concrete block and original steel handrails provide access to the 

second floor of Building 5500. The second floor of the circa 1962 section of Building 5500 features corridors with 

original floor tile, concrete block walls, and a drop ceiling (Figure 327). Corridors in the circa 1952 section 

feature replacement tile and original single-light steel doors that provide access to laboratory space (Figure 

328). The laboratories provide varying degrees of renovation with replacement casework, flooring, and drop 

ceilings. Restrooms in the circa 1952 section feature glazed concrete block walls, replacement floor tiles, and 

original dividers and fixtures (Figure 329).  

The freight elevator and stairs also provide access to the third floor of the circa 1952 section of Building 5500 

that features a large high bay research area (Figure 330) and the basement of the circa 1952, circa 1962, and 

circa 1976 sections of Building 5500. The circa 1952 and 1962 sections of the basement feature corridors that 

provide access to additional offices and laboratories. These corridors feature many original doors, including a 

thick door to the eastern end of the circa 1962 section (Figures 331 and 332). 

NATIONAL REGISTER EVALUATION 

Following the End of World War II, ORNL sought to establish an expanded accelerator program. The U.S. Air 

Force agreed to purchase a 5-MW Van de Graaff Accelerator, on the condition that ORNL would construct a 

building to house the equipment. Originally installed at Y-12, the accelerator was acquired by the Metal and 

Ceramics Division and moved to the High Voltage Accelerator Laboratory, Building 5500, upon its completion in 

1952 at a cost of $1,044,000. Expansions to the building in 1962 housed an additional Van De Graaff 

accelerator and offices (Carver and Slater 1994:110; Thomason and Associates 2015:148). The High Voltage 

Accelerator Laboratory Wing, Building 5500A, was added to the complex in 1976 (Carver and Slater 1994:267; 

Thomason and Associates 2015).   

A second .04-MV Van de Graaff accelerator was added Building 5500 in the mid- to late-1970s. This allowed 

the researchers of the Metals and Ceramics Division to complete dual-ion irradiations in which the smaller 

machine would inject helium and the larger machine was used for metallic self-ions of the specimen material. 

This capability helped scientists at ORNL to better understand neutron radiation effects in both fission and 

fusion reactor materials. A third, a 2.5-MW Van de Graaff, accelerator was added in the 1980s to allow triple-ion 
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irradiations. This configuration of three accelerators, called the Triple Ion Irradiation Facility, allowed the 

capability to study fusion reactor insulator materials and complete ion beam treatment research (Craig 

1997:118). The accelerators in Building 5500 were formally shutdown on August 22, 2016. The building 

currently houses offices and laboratories involved with high energy physics, which is the study of subatomic 

particles smaller than neutron, electrons, and protons (Carver and Slater 1994: 267; Thomason and Associates 

2015).  

In 1994, Duvall & Associates’ survey of ORNL recommended that Building 5500 was eligible for listing in the 

NRHP, as a contributing resource to the NRHP-eligible ORNL Historic District (Carver and Slater 1994). 

Thomason and Associates also recommended that Building 5500 was eligible for inclusion in the NRHP under 

Criterion A for its historical association with ORNL’s evolution as a national laboratory, the post-World War II 

government-sponsored scientific movement, and early nuclear research, as a contributing resource to the 

ORNL Historic District in both 2004 and 2015 assessments. Thomason and Associates also recommended that 

Building 5500A was eligible as a contributing element to the ORNL Historic District in 2015 (Thomason and 

Associates 2004; 2015).   

As the building that housed ORNL’s first accelerator, Building 5500 is categorized as a processing facility. 

However, the accelerators contained in Building 5500 were standard purchased models, where as many of 

ORNL’s other processing facilities contained one-of-a-kind or custom-built reactors and accelerators. Buildings 

5500 and 5500A also contained laboratory and office space, and their significance is more comparable to that of 

other such facilities at ORNL. Buildings 5500 and 5500A were associated with important scientific research at 

ORNL in the Cold War era, but they are not the individual buildings most directly associated with any specific 

accomplishment or person that rises to the level of significance for individual listing in the NRHP under Criterion 

A or B. Additionally, the buildings’ architectural design is typical of laboratories constructed in the 1950s and 

1960s and does not exhibit architectural significance for listing in the NRHP under Criterion C. As such, CRA 

recommends that Buildings 5500 and 5500A are not eligible for individual listing under Criterion A, B, or C. 

Rather, the significance of the buildings is reflected in their contributing role within the larger context of Cold 

War-era development and research at ORNL and as part of a collection of purpose-designed scientific 

processing and research facilities engineered to meet the specific needs of the advanced research occurring 

within their walls. Thus, despite minor alterations to the interior, including the reorganization and renovation of 

office and laboratory spaces, Building 5500 retains integrity to support its inclusion as a contributing resource to 

the ORNL Historic District, within the recommended boundary extension. Building 5500A, however, was 

constructed in 1976, after the period of significance of the ORNL Historic District, which begins in 1943 and 

ends in 1965. Therefore, CRA recommends that Building 5500 is a  contributing resource to the ORNL Historic 

District under Criterion A for its association with the post-World War II development of government-sponsored 

scientific laboratories, ORNL’s evolution as a national laboratory, and early nuclear development and under 

Criterion C as a purpose-designed scientific research facility within the district; Building 5500A is a non-

contributing resource to the ORNL Historic District, as it was constructed after the period of significance of the 

district. 
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Figure 313. Façade entry on north elevation of Building 5500. 

Figure 314. Window detail on north, façade, elevation of Building 5500. 
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Figure 315. Façade (north) and west elevations of Building 5500. 

Figure 316. West elevation of Building 5500. 
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Figure 317. West and south elevations of Buildings 5500 and 5500A. 

Figure 318. Window detail on south elevation of Building 5500A. 
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Figure 319. South and east elevations of Buildings 5500 and 5500A. 

 

Figure 320. South elevation of c.1962 east end of Building 5500. 
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Figure 321. Loading dock on south elevation of Building 5500. 

Figure 322. Original interlocking metal panels on the first floor corridor of the c. 1952 section of 

Building 5500. 
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Figure 323. Original interior doors to c. 1976 section of 

Building 5500. 

Figure 324. Laboratories on the first floor feature original casework in Building 5500. 
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Figure 325. interior of high bay area in c. 1976 section of 

Building 5500. 

Figure 326. Corridor on first floor of c. 1962 section of Building 5500. 
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Figure 327. Corridor on second floor of c. 1962 section of 

Building 5500. 

Figure 328. Original interior door to laboratory on second 

floor of c. 1952 section of Building 5500. 
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Figure 329. Restroom on second floor of the c. 1952 section of Building 5500. 

Figure 330. High bay area on third floor of the c. 1952 section of 

Building 5500. 
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Figure 331. Original interior door in basement of the c. 1962 

section of Building 5500. 

Figure 332. Thick doors to Valve Test Shop in the basement 

of the c. 1962 section of Building 5500. 
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outside of the original and recommended boundaries of the ORNL Historic District, and therefore not a 

contributing building to the district. As such, Building 5505 does not warrant listing in the NRHP.  

  

Figure 334. Overview of south elevation of Building 5505. 
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Figure 335. Overview of west elevation of Building 5505. 
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Figure 337. Looking in an eastern direction, a view of the west elevation of vehicular bridge, Building 

5505-VB1. 
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Figure 339. Overview of north and west elevations of Building 5507. 
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exceptional significance under Criteria Consideration G and recommended it not eligible under Criterion A, B, or 

C (Thomason and Associates 2015:156).   While the majority of the 6000 Area is currently associated with the 

HRIBF, only two buildings that represent the original development of the area remain extant, following the 

demolition of Building 6025 in January 2017. The 6000 Area retains at its core research and processing facilities 

where key scientific advancements occurred in Buildings 6000 and 6010; however, alterations to both buildings 

through renovations and reconfigurations and the demolition of Building 6025 has diminished the integrity of the 

6000 Area. As such, it does not represent a distinct, cohesive portion of the ORNL campus. Therefore, CRA 

recommends that the 6000 Area is not eligible for listing as a historic district. 

 

  

Figure 342. View of the 6000 Area looking towards Building 6010. 
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Exterior: The north elevation, which faces toward Bethel Valley Road, features a portion of the original main 

block of Building 6000 (Figure 343). Set upon a continuous poured concrete foundation with a full basement, 

this one-story original section features steel and concrete block construction clad in running bond brick veneer 

and is sheltered by a flat roof with metal-clad concrete coping. The façade entry to the original main block 

features original double-leaf, full-light aluminum doors (Figures 344). A large transom and plate glass windows 

surround the entry, which opens to a concrete apron sheltered by a flat concrete awning. The original block of 

Building 6000 features banks of single-light fixed aluminum windows with aluminum sills (Figure 345). The 

original section of the building was enlarged with a projecting central office wing on the façade (north) elevation 

in 1967. This projecting wing has two original entrances in the corner bays with original two-light steel and glass 

doors sheltered by flat metal canopies supported by steel posts. Between these two entrances there is no 

fenestration, but affixed to the face of the buildings are aluminum letters spelling “Holifield Radioactive Ion Beam 

Facility, Oak Ridge National Laboratory, Physics Division.” The west elevation of the projecting wing also 

features a secondary entrance with original double-leaf, single-light glass and steel doors. The north elevation of 

the east wing has a single-light steel and glass door and a barrel canvas awning (Figure 346).  

The east elevation of the east wing lacks fenestration except for single-light steel and glass doors with canvas 

awnings. Above the doors are solider course lintels. This elevation has a metal louvered enclosure to shield 

HVAC units (Figure 347). At the south corner of the building is a one-story circa 1979 brick wing which has a 

single-light steel and glass door and paired hinged steel garage bay doors. This wing lacks fenestration on the 

south elevation (Figure 348). The east elevation of the building is composed of wings added in 1979. This 

elevation has a single-light glass and wood door on the second story connected by a structural steel staircase. 

The first floor features an original single-light steel and glass door and double steel hinged garage bay doors. 

The south elevation of the east wing has an original two-light steel and glass door and hinged steel garage bay 

doors (Figure 349).  

The south (rear) elevation of the building has a series of wings added in 1982 and 1994 of brick, concrete block, 

and concrete. The three-story concrete block section on the south elevation and east of the tower has two 

original solid steel doors which connect to the ground via a structural steel exterior staircase (Figure 350). This 

elevation also has sliding track steel doors for equipment access on the third floor.  The one-story brick wing, 

known as the South Annex, has an added handicapped ramp leading to an entrance with a circa 2000 

aluminum canopy and paired original two-light steel and glass doors (Figure 351). The south elevation also 

features a one-story concrete wing added in 1994 for the RMS. This wing has two recessed horizontal bands 

and a solid steel door on the south elevation. An entrance bay on this elevation has been infilled with concrete 

block. On the east elevation of this wing is a garage bay with a metal roll-up door.  

The west elevation of Building 6000 features two original, single-leaf, two-light steel and glass doors with solider 

course lintels sheltered by added canvas awnings (Figure 353). Two basement entrances with concrete stairs, 

metal railings, and original two-light steel and glass doors are also located on the west elevation. The two-story 

section of the elevation has a solid steel door and paired single-light doors on the first story and a single-light 

door on the second story. This elevation has a circa 2000 metal canopy over the double doors and an original 

steel staircase leading to the second floor entrance. The second floor also has double steel doors for equipment 

access. The concrete basement section extends from the main block on the south elevation and at the west 

corner of the building is a recessed entrance with an original solid steel door. The south elevation of the 

concrete block wing lacks fenestration.  
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The most prominent structure at the facility is the concrete tower which houses the 25 MW tandem electrostatic 

accelerator, which is no longer in operation at the time of this survey in 2017 (Figure 354). Construction of the 

tower began in 1976 and it was completed in 1978. It is constructed of poured concrete and measures 167 ft in 

height and 48 in diameter, and houses a 98 ft tall by 33 ft diameter pressure vessel. The tower was poured in 

horizontal sections and is accented through vertical bands. At the top of the tower on the south elevation is a 

rectangular equipment door for access into the tower. On the north elevation of the tower is a rectangular 

concrete elevator shaft (Thomason and Associates 2013:9).  

Interior: The interior of the building is divided into various sections containing office space, laboratories, and 

equipment rooms housing the ORIC and tandem accelerators and experimental systems. Most interior spaces 

have concrete floors, with original asbestos and linoleum tile floors in the office areas and hallways, particularly 

in the original block of the building (Figure 355). Corridors in other sections feature brick and concrete block 

walls, replacement tile or carpet, and replacement drop ceilings (Figure 356). Wall surfaces are primarily drywall 

in the office areas and exposed concrete block, poured concrete, or brick in the laboratories and equipment 

rooms. Ceilings in the office area and hallways are of acoustic tile while those in the laboratories and equipment 

rooms are of steel or concrete. The lobby off the main entrance has an added floor surface of decorative tile 

(Figure 357). Within the lobby is a staircase leading to the basement and featuring an original aluminum 

handrail. The accelerator and experimental equipment areas are typically constructed of poured concrete walls 

and ceilings, up to 7 ft thick, for radiation shielding (Figure 358). In addition, many of the rooms have steel 

encased concrete bank-vault-type access doors (Figure 359) (Thomason and Associates 2013:7-9). Restrooms 

in the original block of Building 6000 feature glazed ceramic tile, concrete floors, and original stall dividers 

(Figure 360). 

NATIONAL REGISTER EVALUATION 

Originally constructed in 1961 at a cost of $3,718,000 by the Electronuclear Division that was originally part of 

Y-12, Building 6000 was designed to house the Oak Ridge Isochronous Cyclotron (ORIC). The ORIC, which 
started operation in 1962, was one of the world’s first cyclotrons to research azimuthally varying field focusing. 
The ORIC was intentionally located in an area west of the security area surrounding ORNL, so that easier 
access could be provided to outside users, including non-US citizens (Thomason and Associates 2013:12). The 
cyclotron produced a wide variety of particle beams used in both chemistry and nuclear physics research and 
experiments. These included beams of nitrogen, oxygen, neon, and argon that were made available for physics 
and chemistry research (Johnson and Schaffer 1992:155 and 158).

The Electronuclear Division consolidated with the Physics Division in 1972 under the direction of Joseph Fowler 

and later Paul Stelson and James Ball (Johnson and Schaffer 1992:155 and 158). The first major 

reconfiguration to Building 6000, begun in 1975 and completed in 1980, included the addition of a 25-million volt 

Tandem Electrostatic Accelerator. The reconfiguration shifted the ORIC to serve as a booster accelerator. The 

new facility was named the Holifield Heavy Ion Research Facility (HHIRF), in honor of U.S. Representative Chet 

Holifield. It was formally dedicated on December 8, 1980 and became a DOE national user facility, providing 

more than 70 ion species to researchers around the world (Cabage 2016).  

The second and most recent major reconfiguration of Building 6000, the Holifield Radioactive Ion Beam Facility 

(HRIBF), opened in 1996 and utilized the ORIC as a driver accelerator to produce radioactive ion species to be 

injected into and accelerated by the 25-million volt tandem accelerator. The HRIBF utilized world-leading 

isotope separation developments to provide beams of 200 rare isotopes, 50 of which were produced at world-
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record intensity. The equipment and staff of the HRIBF led to several advancements in the field of nuclear 

physics, including the “first measurement with a reaccelerated unstable beam in North America, the first 

acceleration of neutron-rich fission fragments leading to the confirmation of the doubly magic nature of the 

heavy tin isotope 132Sn, the pioneering experiments on the giant quadupole resonance in nuclei, and dramatic 

new insights into numerous nuclear reactions that drive the evolution of the cosmos” (Cabage 2016).   

After 50 years of operation, the Building 6000 was placed into shutdown status is 2012, though experiments 

with the tandem accelerator continued until early 2016. Through three major configurations, Building 6000 and 

its associated facilities, ORIC, the HHIRF, and the HRIBF supported nuclear physics and astrophysics research 

at ORNL over five decades.  In July 2016, the HRIBF was named as an American Physical Society (APS) 

Historic Physics Site. Upon presenting the distinction, APS President Laura Greene explained that, “in naming 

the Holifield Radioactive Ion Beam Facility as a Historic Physics Site, the American Physical Society took into 

consideration the half century of nuclear and atomic physics research performed there, as well as the scores of 

scientists who performed experiments with its unique capabilities…the Holifield Facility has indeed been an 

important contributor to the physical sciences history” (Cabage 2016). 

In 1994, Duvall & Associates’ survey of ORNL recommended that there was “insufficient historical perspective 

to assess the significance of facilities in the 6000 Area” and recommended reevaluating the facility when it 

became 50 years old (Carver and Slater 1994:278). Building 6000 was not included in Thomason and 

Associates’ 2004 survey update (Thomason and Associates 2004). In 2013, Thomason and Associates 

completed an extensive documentation of the 6000 Area; however, it was not assessed for NRHP eligibility as a 

part of that review (Thomason and Associates 2013).  The 2015 survey update completed by Thomason and 

Associates recommended that Building 6000 was not eligible for inclusion in the NRHP due to the extent of 

additions that date to the 1980s and the lack of available literature on the research and analysis in nuclear 

physics. A reexamination in 2030, when the 1980s-era portions of the building reach 50 years of age, was 

recommended (Thomason and Associates 2015:154-155).    

Throughout its history, Building 6000 has housed three distinct processing facilities, the ORIC, the HHIRF, and 

the HRIBF, that have played important roles in the research mission of ORNL.  However, additions to Building 

6000 that occurred as a result of the two major reconfigurations to create the HRIBF represent more than half of 

the original footprint of the facility, such that Building 6000 no longer retains integrity to reflect its original use as 

the ORIC, the only use of the building that occurred over 50 years ago. While the significance of Building 6000 

dating from its original construction through its final decommissioning in 2016 has been recognized by the 

physics community, its significance within United States' history more broadly is not yet clear. In its current 

state, the exterior of the building retains integrity to reflect its use from 1980 to the present, while the most 

important scientific equipment contained in the building dates to the 1990s, with older equipment repurposed to 

meet new research needs. Groundbreaking research occurred here between 1980 and 2016, but there is not 

yet sufficient historic perspective to understand the lasting impact of such research on American society. As 

such, CRA finds the Building 6000 lacks integrity to the historic period (pre-1967) and that it does not clearly 

exhibit exceptional significance to qualify for listing in the NRHP based on later uses of the building. CRA 

concurs with previous recommendations that the building be reevaluated as its circa 1980 additions reach 50 

years of age. 
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Figure 344. Façade entry on north elevation of original section of Building 6000. 

Figure 345. Window detail on the north (façade) elevation of the original section of Building 6000. 
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Figure 346. North (façade) and east wing of Building 6000. 

Figure 347. East elevation of the east wing of Building 6000. 
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Figure 348. West corner of wing at the south corner of Building 6000. 

Figure 349. East elevation of the 1979 wings of Building 6000. 
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Figure 350. South elevation of the east wing of Building 6000. 

Figure 351. South (rear) elevation of rear additions of Building 6000. 
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Figure 352. South (rear) elevation of South Annex and 1994 wing of Building 6000. 

Figure 353. West elevation of Building 6000. 
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Figure 354. South elevation of concrete tower for 

accelerator of Building 6000. 
Figure 355. Second floor corridor in original 1960 block of 

Building 6000. 
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Figure 358. Thick walls in portion of original Building 6000. 

Figure 359. Shielded door on second floor of Building 6000 at the base of the accelerator in Building 

6000. 
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Figure 360. Restroom on second floor of the original 

section of Building 6000. 
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The west elevation of the rear of Building 6010 features a series of one-story, brick-clad, one-story additions, 

partially set into an earthen berm (Figure 365). The west elevations of the additions feature a garage bay and a 

single-leaf secondary entry with a single-light steel door sheltered by a cloth awning. The west elevation of the 

rear of Building 6010 features bands of single and paired aluminum stationary windows, set apart by bands of 

cast concrete (Figure 366). A single-leaf secondary entry is located on this section of the west elevation. A 

curved cloth awning shelters this entry, which opens to a concrete sidewalk.  

The flight path for the Oak Ridge Electron Linear Accelerator (ORELA), currently inactive, runs beneath Building 

6010 and the former location of Building 6025. 

NATIONAL REGISTER EVALUATION  

The ORELA was constructed in 1969 as an expansion of the ORIC complex in Building 6000. Comprised of an 

office and laboratory building (Building 6010) set over an underground accelerator covered by 20 ft of earth 

shielding, the ORELA extended 75 ft along an accelerator tube to a water-cooled target. This bombardment 

produced “more than ten times as many neutrons for short pulse operation than any other linear accelerator in 

the world,” (Johnson and Schaffer:155 and 158). ORELA was created as a joint project between the Physics 

and Neutron Physics Divisions, headed by Jack Harvey and Fred Maienschien. Its primary purpose was to 

“obtain fast-neutron cross sections for the fast-breeder reactor program—that is, to determine the probability 

that a given fuel, shielding, or structural material would absorb fast neutrons,” (Johnson and Schaffer:158). 

During its operation, ORELA was used for researching radioisotopes for medical and industrial purposes as well 

as generating heavy nuclei (Thomason and Associates 2015:156). Research conducted in 1990 with ORELA 

made a direct contribution to a better understanding of the strength of the force that holds the parts of a neutron 

together, when intense neutron beams bombarded a lead-208 target (Johnson and Schaffer 1992:155 and 158). 

ORELA is no longer functional and the building was undergoing renovation and repurposing at the time of 

survey in May and June of 2017.  

In 1994, Duvall & Associates’ survey of ORNL recommended that there was “insufficient historical perspective 

to assess the significance of facilities in the 6000 Area” and recommended reevaluating the facility when it 

became 50 years old (Carver and Slater 1994:278). Building 6010 was not included in Thomason and 

Associates’ 2004 survey updates (Thomason and Associates 2004). In 2013, Thomason and Associates 

completed an extensive documentation of the 6000 Area; however, it was not assessed for NRHP eligibility as a 

part of that review (Thomason and Associates 2013). The 2015 survey update completed by Thomason and 

Associates recommended that Building 6010 was not eligible for inclusion in the NRHP. In addition to not having 

reached 50 years of age, Thomason and Associates determined there was not enough research regarding 

Building 6010’s role in research and analysis in nuclear physics to determine if it possessed exceptional 

significance under Criteria Consideration G (Thomason and Associates 2015:156).    

As a processing facility, Building 6010 housed the ORELA, a state-of-the-art accelerator that furthered ORNL’s 

mission in nuclear science during the Cold War era and made significant contributions to nuclear science.  

Although not presently 50 years old, the building is nearing that threshold, and thus it was not evaluated under 

Criteria Consideration G. However, alterations and renovations as a part of repurposing, including the 

construction of a rear high-bay addition, and the construction of a second floor on the original building have 

diminished the design, materials, and workmanship of Building 6010 to such a degree that it no longer reflects 

its original appearance. As such, CRA recommends that the aboveground portions of Building 6010 lack the 
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integrity needed for listing in the NRHP under Criterion A, B, or C. However, CRA did not have access to 

ORELA or its flight path during fieldwork, and the current survey did not specifically evaluate the NRHP eligibility 

of the scientific equipment contained within ORNL’s research facilities.  

 

  

Figure 362. Primary and secondary entries on the east elevation of Building 6010. 
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Figure 363. East elevation of Building 6010. 

Figure 364. South elevation of Building 6010. 
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Figure 365. West elevation of the rear additions to Building 6010. 

Figure 366. West elevation of the main block of Building 6010. 
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Figure 369. View of the 7000 Area looking toward Buildings 7021, 7031, and 7057. 
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Figure 371. Overview of west and south elevations of Building 7000A, showing concrete foundation. 
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Figure 373. Overview of east and north elevations of Building 7001. 
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and exterior materials to convey such associations. However, Building 7002 does not have specific associations 

with individuals of historic significance and therefore is not eligible under Criterion B. Additionally, it does not 

possess significant associations for its architectural and engineering design that would warrant individual listing 

under Criterion C. Thus, CRA recommends Building 7002 eligible for individual listing in the NRHP under 

Criterion A. In anticipation of its eventual demolition, documentation of Building 7002, as required by the PA, 

was submitted to the SHPO. In November of 2013, the SHPO accepted the documentation and offered no 

objection to the demolition (McIntyre 2013). Thus, no additional review is required prior to demolition.  

 

  

Figure 375. Overview of south and east elevations of Building 7002. 
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Figure 377. Overview of the north and west elevations of Building 7003. 
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Figure 379. Overview of north and west elevations of Building 7006. 
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Figure 381. Overview of west and north elevations of Building 7007. 
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Figure 383. Overview of south and east elevations of Building 7009. 
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Figure 385. Overview of north and west elevations of Building 7012. 
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Figure 387. Overview of south and east elevations of Building 7013. 
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Building 7015 is not a primary resource associated with scientific achievements at ORNL, nor is it known to be 

individually associated with any other events or persons of historic significance, thus it does not qualify for listing 

in the NRHP under Criterion A or B. Further, the building is a simple utilitarian structure with multiple additions 

and alterations that lacks architectural significance and integrity for listing in the NRHP under Criterion C. The 

building is not located in a NRHP-eligible historic district. Thus, CRA recommends that Building 7015 is not 

eligible for listing in the NRHP under Criterion A, B, or C. 

  

Figure 389. Overview of south and east elevations of Building 7015. 
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Figure 391. Overview of east and north elevations of Building 7019. 
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Figure 393. Overview of north elevation of Building 7021. 
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Figure 395. Overview of west and south elevations of Building 7022. 
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Figure 397. Overview of north elevation of Building 7025. 
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Figure 399. Overview of west elevation of Building 7026. 
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Figure 401. Overview of north and west elevations of Building 7031. 
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Figure 403. Overview of north and west elevations of Building 7033. 
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Figure 405. Overview of south and east elevations of Buildings 7035A, 7035B, and 7035C. 

Figure 406. Overview of north and west elevations of standalone Building 7035D. 
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Figure 408. Overview of north and west elevations of Building 7057, the steel exhaust tower. 
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Figure 410. Overview of south and east elevations of Building 7058, a Quonset Hut. 
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Figure 412. Overview of north and west elevations of Building 7061. 
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Figure 414. Overview of south and east elevations of Building 7062. 
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Figure 417. Overview of south and east elevations of Building 7066, a Quonset hut. 
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Figure 419. Overview of east and north elevations of Building 7067. 
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Figure 421. Overview of south and east elevations of Building 7070. 
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Figure 424. View of 7500 Area in a western direction towards Buildings 7500 from Melton Valley Drive. 
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Figure 426. Overview of north and east elevations of Building 7500. 
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under Criterion A. Associated utilities and maintenance facilities and offices that were directly related to the 

operation of the MSRE facility are contributing buildings within the recommended NRHP boundary (Figures 429 

and 430). 

  

Figure 428. Overview of north and west elevations of Building 7503. 



2017 HISTORIC RESOURCE SURVEY      441 

  
Figure 429. ORNL site plan depicting the recommended NRHP boundary of the ARE/MSRE Facility. 
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Figure 430. Aerial photographs depicting the recommended NRHP boundary of the ARE/MSRE Facility. 
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Figure 432. Overview of north and west elevations of Building 7506. 
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Figure 434. Overview of east elevation of Building 7509. 
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Figure 436. Overview of north and west elevations of Building 7516. 
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Figure 438. Overview of north elevation of Building 7555. 
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Figure 441. View of the 7600 Area looking towards Buildings 7600, 7602, and 7603. 
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Figure 443. Overview of east elevation of Building 7600. 
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building is located outside of the recommended boundaries of a NRHP-eligible historic district. As such, Building 

7601 does not warrant listing in the NRHP under Criterion A, B, or C. 

 

  

Figure 445. Overview of east elevation and partial south elevation of Building 7601. 
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Figure 447. Overview of north elevation and partial west elevation of Building 7602. 
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Figure 449. Overview of east elevation of Building 7603. 
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Figure 451. Overview of west elevation and partial south elevation of Building 7604. 
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Figure 453. Overview of north and west elevations of Building 7605. 
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Figure 455. Overview of north and east elevations of Building 7606A. 
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Figure 457. Overview of east elevation of Building 7606B, showing the rear of the building. 
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Figure 459. Overview of south and east elevation of Building 7608. 
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Figure 461. Overview of west and south elevations of Building 7610. 
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Figure 463. Overview of east and south elevations of Building 7615. 
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does not allow CRA to assess current conditions. Therefore, CRA recommends that the 7700 Area requires 

updated documentation and evaluation of individual facilities once accessible. Until such documentation can 

occur, the current NRHP-status of all buildings in the 7700 Area is undetermined, but the TSF should continue 

to be treated as an eligible facility based on its previous evaluation, as should the individual resources in the 

DOSAR facility that were previously recommended eligible. 
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to its release into the Clinch River. In later years, the lake and lake bed were utilized for research to study the 

effects of radioactivity on ecological systems (Carter and Slater 1994: 314).  

According to the previous 1994 survey, the dam was modified in 1980 when the earthen dam and weir was 

replaced with a cofferdam (Carver and Slater 1994); however, the current survey revealed that an earthen dam 

is still extant. Since cofferdams are temporary structures typically used for construction work below waterlines, a 

cofferdam may have been constructed temporarily while modifications to the existing structure were made, 

including the construction of the concrete spillway, sluice control gate structure and gates, removal of the 

original weir, and the widening of the existing earthen dam. Thus, the original earthen dam remains in place; 

however, it has undergone a series of modifications since it was first constructed in 1943. The lake has 

undergone no visible alterations since the previous surveys.   

White Oak Dam and Lake, Buildings 7813 and 7846, were previously surveyed in 1994 and recommended 

individually eligible for listing in the NRHP under Criterion A for their association with early waste management 

efforts related to nuclear science development (Carver and Slater 1994). Subsequent surveys in 2004 and 2015 

concurred with the initial 1994 eligibility recommendation (Thomason and Associates 2004; 2015). The White 

Oak Creek Dam and Lake, Buildings 7813 and 7846, continue to serve their historic function as an emergency 

barrier between the ORNL installation and the Clinch River in case of accidental spills and protecting the 

waterway from radioactive contaminants. The resources are significant for their early waste management efforts 

that installed protections between ORNL and nearby waterways. Although the dam has undergone significant 

modifications since 1980, it still functions in the same place and in the same way as it has since it was installed 

in 1943. As such, the location, setting, feeling, and association of the structure remain intact. These are the 

aspects most essential to conveying its identity as a barrier between (contaminated) water and clean water 

sources (the Clinch River). In addition, the resource has undergone no alterations since the previous surveys. 

Furthermore, the lake has undergone no changes since its installation and as such, retains its integrity of 

location, design, setting, materials, workmanship, feeling, and association. As such, CRA concurs with the 

previous studies that the White Oak Creek Dam and Lake, Buildings 7813 and 7846, are individually eligible for 

listing in the NRHP under Criterion A for their association with early waste management efforts related to 

nuclear science development. 
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Figure 467. Overview of west and south elevations of Building 7813, which is White Oak Creek Dam. 

Figure 468. Overview of Building 7846, White Oak Lake, looking south. 
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Figure 470. Overview of north and east elevations of Building 7824. 
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Figure 472. Overview of north and west elevations of Building 7831. 
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7920 and 7930—are most closely associated with the HFIR and REDC. Additionally, construction in the 7900 

Area in the 1980s through today, including the addition of several modular office buildings (identified as trailers 

in FIMS) have diminished the integrity of the entire 7900 Area so that it is no longer a cohesive, distinct entity 

with a singular focus on the operation of HFIR and REDC. Therefore, CRA recommends that only the portion of 

the 7900 Area that contains the five historic buildings most closely associated with HFIR and REDC contributes 

to the NRHP-eligible HFIR/REDC facility.  

Figure 475. View of the 7900 Area looking towards Buildings 7900 and 7901. 
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the south elevation of Building 7900 (Figure 482). This south elevation of this wing features two entries with 

single-light steel doors sheltered by cloth awnings on the basement. Four two-over-one-light aluminum awning 

windows are located on the first floor of the southwest elevation of the addition. Building 7970A attaches 

Buildings 7970 and 7972 to the south elevation of Building 7900 (Figure 483). 

Interior: Building 7900 houses the reactor and pools set within a three-story open tower as well as a series of 

control rooms, offices, and laboratory space. Corridors on the first and second floor feature a combination of 

concrete and tile floors, concrete block walls, and acoustic tile ceilings.  

The first floor of Building 7900 features the reactor and its associated pools (Figures 484 and 485). The 

remainder of the first floor is comprised of laboratory and research space, including hot cells for radiological 

research (Figure 486).  The Cryogenics Laboratory addition features a central corridor that provides access to 

various offices; this wing has been extensively renovated (Figure 487). Stairwells with original steel railing and 

concrete steps and a freight elevator provide access to the levels of Building 7900 (Figure 488 and 489). 

A large portion of the second floor is open to the reactor bay below. A corridor on the second floor of Building 

7900 provides access to an auxiliary control room (Figure 490). The third floor is also open to the reactor room.  

A series of canted plate glass windows in the third story corridor provide a view to the reactor room below as 

well as an exhibit space (Figure 491). The control room is also located on the third floor (Figure 492). 

Restrooms in the core of Building 7900 reflect a variety of renovations, though at least one restroom retains 

original ceramic tile and glazed concrete block walls (Figure 493). 

NATIONAL REGISTER EVALUATION  

Along with Buildings 7901 and 7911, Building 7900 represents the operation and support of the HFIR. The HFIR 

missions frequently overlap with the Radiochemical Engineering Development Center (REDC), comprised of the 

Transuranic Facility (Building 7920) and the Thorium-Uranium Recycle Facility (Building 7930). Contributing 

secondary resources associated with the facility include Buildings 7901 and 7911. 

Construction began on Building 7900, the HFIR, in 1961, and criticality was reached in August of 1965. This 

beryllium-reflected, light-water-cooled and moderated, flux trap reactor uses highly enriched U-235, a naturally 

occurring isotope of Uranium, to produce californium and other superheavy elements (Thomason and 

Associates 2015:55). 

With its debut, the HFIR once again brought the most intense neutron source for research in the world to ORNL. 

This new intensity, combined with the groundbreaking instrumentation at the four HFIR beam ports, allowed 

new experiments, and some of the instruments used were among some of the most unique in the world. Given 

the success of HFIR, by the early 1980s, ORNL and DOE assisted in the establishment of the National Center 

for Small-Angle Scattering Research with the National Science Foundation (NSF), to design and operate a NSF-

funded small-angle scattering (SANS) facility at the HFIR (Johnson and Schaffer 1992:231).  

The HFIR continued operation until 1985. In November of 1986, it was shut down for more than three years due 

to safety and management concerns. The HFIR was restarted in 1989 following retrofits and upgrades 

(Thomason and Associates 2015: 55). Today, HFIR is a DOE Office of Science User Facility. It remains one of 

the world’s very few sources of the radioisotope californium-252, used in industry and medicine. For five 

decades, HFIR has provided international researchers with unique irradiation capabilities. Additionally, HFIR 

was used in the assassination investigation of President John F. Kennedy, helped prove that President Zachary 
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Taylor died of natural causes, and most recently, produced the radioisotope berkelium-249, used to discover 

and confirm the existence of Tennessine, element 117 (ORNL 2014).  

In November 2014, the ANS named the HFIR a Nuclear Historic Landmark. At the time of the designation, 

ORNL Director Thom Mason said, “This designation from the ANS recognized HFIR’s role in the history of the 

nuclear age, but it also speaks to the excellence of its design and operation…HFIR retains one of the world’s 

most capable reactor-based neutron science, radioisotope production, and materials irradiation facilities, and we 

expect that to continue for many years,” (ORNL 2014). 

In 1994, Duvall & Associates’ survey of ORNL recommended HFIR was not eligible for listing in the NRHP 

because it was less than 50 years old and it was the third of its kind developed in the United States, so it was 

not a new significant technology (Carver and Slater 1994:324). The HFIR facility was not included in Thomason 

and Associates’ 2004 survey updates (Thomason and Associates 2004). The 2015 survey update completed by 

Thomason and Associates recommended that Building 7900 and its associated laboratory facilities, Buildings 

7920 and 7930, met NRHP Criterion A for significance in science and health/medicine as ORNL’s only operating 

reactor and one of the world’s most powerful and capable research reactors (Thomason and Associates 

2015:55).    

As a processing facility, and more specifically as a reactor, HFIR, Building 7900, and its associated processing 

facilities and research/laboratory facilities (Buildings 7920 and 7930) and utilities and maintenance facilities 

(Buildings 7901 and 7911), offer one-of-a-kind capabilities that made scientific contributions of widely-

recognized importance including, but not limited to, the production of californium-252, death investigations of 

Presidents Kennedy and Taylor and the discovery of Tennessine, the most-recently identified element (ORNL 

2014). In addition to these contributions to the broad patterns of American history, materials research conducted 

at the HFIR also guides energy needs including energy loss, liquid biomass transportation fuels, and energy-

efficient magnetic refrigerators (Thomason 2015:211) Thus, HFIR and its associated facilities are eligible for 

listing in the NRHP under Criterion A for contributions in nuclear science and health and medicine (Figures 494 

and 495). The HFIR facility is not closely associated with a scientist of truly exceptional importance that would 

warrant listing under Criterion B. Building 7900, the lynchpin of the HFIR Facility, reflects a the tall, windowless, 

box form and its was one of three reactors featuring a similar design. Therefore, it lacks notable stylistic 

elements or innovative design features that would qualify it for listing in the NRHP under Criterion C. Thus, CRA 

recommends Building 7900 is eligible for listing in the NRHP as a contributing element of the HFIR/REDC 

facility under Criterion A.  

  



516       OAK RIDGE NATIONAL LABORATORY 

  

Figure 477. Façade entry on facade, or west elevation, of 

Building 7900. 

Figure 478. Garage bay on façade, or west, elevation of Building 7900. 
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Figure 479. North elevation of Building 7900. 

Figure 480. North and east elevations of Building 7900. 
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Figure 481. East elevation of Building 7900. 

Figure 482. Cryogenics Laboratory addition to Building 7900. 
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Figure 483. Buildings 7970 and 7972 and the south 

elevation of Building 7900. 

Figure 484. Pools for reactor on first floor of Building 7900. 
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Figure 485. Crane above pools for reactor on first floor of Building 7900. 

Figure 486. Hot cells on the first floor of Building 7900. 
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Figure 487. Corridor in Cryogenics Laboratory addition to 

Building 7900. 

Figure 488. Stairwell in Building 7900. 
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Figure 489. Freight elevator in Building 7900. 

Figure 490. Auxiliary Control Room on second floor of Building 7900. 
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Figure 493. Restroom on second floor of Building 7900. 
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Figure 494.  ORNL site plan depicting the recommended NRHP boundary of the HFIR/REDC Facility. 
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Figure 495. Aerial photographs depicting the recommended NRHP boundary of the HFIR/REDC Facility. 
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As a utility and maintenance facility, Building 7901 is not the primary site associated with scientific 

achievements at ORNL, thus it does not rise to the level of significance needed for individual listing in the NRHP 

under Criterion A or B. Furthermore, as a utility and maintenance facility, Building 7901 exhibits a utilitarian 

design, lacking notable stylistic elements or innovative design features that would qualify it for listing in the 

NRHP under Criterion C. However, because it is integral to the functioning of the research and processing 

facilities within the HFIR/REDC complex, Building 7901 qualifies for listing in the NRHP under Criterion A for its 

association with the work of ORNL during the operation of HFIR. 

 

  

Figure 497. South and east elevations of Building 7901. 
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Figure 498. North and west elevations of Building 7901. 

Figure 499. West elevation of Building 7901. 
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Figure 500. Room 1 of Building 7901. 

Figure 501. Room 1 of Building 7901. 
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Figure 502. Room 2 of Building 7901. 

Figure 503. Room 3 of Building 7901. 
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Figure 505. Overview of north and east elevations of Building 7903. 
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Figure 507. Overview of southwest elevation and partial north elevation of Building 7910. 
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Figure 510. Overview of north of Building 7914, 7914A, and 7915. Building 7914 is located at the far 

right of the photograph. 
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Figure 513. Overview of north elevation of Building 7915. 
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Figure 515. Overview of west and south elevations of Building 7916. 
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elevation of is located on this projection (Figure 522). A pair of two-light steel doors opens to a concrete loading 

dock sheltered by a flat metal roof supported by thin metal posts (Figure 523). Sections of pierced concrete 

block form screens along portions of the southwest and north elevations of Building 7920. A small, flat-roofed 

storage area that extends from the north elevation features the same pierced block construction. 

Interior: The interior of Building 7920 is comprised of a series of corridors that provide access to offices and 

laboratory space as well as large, open areas with hot cells for radiological experimentation. The one-story 

section of Building 7920 features a central corridor. The corridor features large commercial grade floor tile, 

concrete block walls, and many original wood doors (Figures 524 and 525). Restrooms in this section feature 

ceramic tile floors and glazed concrete block walls with original fixtures (Figure 526).  

The first floor of the two-story section of the building is comprised of a hot cell facility that features 17 hot cells 

for radiological research. The corridors of the first floor feature replacement floor tile and drywall walls and 

ceiling (Figure 527). Large rooms on either side of the hot cells on the first floor provide room for monitoring 

equipment and the robotic arms to manipulate the contents of hot cells (Figure 528). A staircase with structural 

steel stairs and handrails and a freight elevator provide access to the second floor of Building 7920 (Figures 529 

and 530). 

The second floor of Building 7920 is partially open to the hot cells below. The remainder of the second floor is 

comprised of a corridor that provides access to renovated offices (Figures 531 and 532). Laboratory spaces on 

the second floor feature original commercial floor tile and concrete ceilings (Figures 533 and 534). 

NATIONAL REGISTER EVALUATION 

Building 7920 was constructed in 1966 as the Radiochemical Engineering Development Center (REDC). The 

REDC, comprised of two facilities—the Transuranic Facility (REDC-1, Building 7920) and the Thorium-Uranium 

Recycle Facility (REDC-2, Building 7930)—was constructed to chemically extract the newly-produced, intensely 

radioactive heavy elements produced within the HFIR and at other reactor facilities. The REDC serves as the 

national center of production, storage, and distribution of transuranium elements for the DOE’s heavy-element 

research programs. Building 7920 is the site of target preparation for HFIR as well as the recovery and 

purification of transuranic elements from targets (Thomason and Associates 2015:57).  

In 1994, Duvall & Associates’ survey of ORNL recommended HFIR (the 7900 Area) was not eligible for listing in 

the NRHP because it was less than 50 years old and it was the third of its kind developed in the United States, 

so it was not a new significant technology (Carver and Slater 1994:324). The HFIR/REDC facility was not 

included in Thomason and Associates’ 2004 survey updates (Thomason and Associates 2004). The 2015 

survey update completed by Thomason and Associates recommended that Building 7900 and its associated 

facilities, Buildings 7901, 7920 and 7930, met NRHP Criterion A for significance in science and health/medicine 

as ORNL’s only operating reactor and one of the world’s most powerful and capable research reactors 

(Thomason and Associates 2015:56).    

As a research/laboratory facility, Building 7920 and its counterpart, Building 7930, are significant contributing 

resources within the larger HFIR/REDC facility in the 7900 Area.  The work of REDC supports the operation of 

and employs radioisotopes produced by HFIR while also pursing independent missions in chemical engineering. 

Thus, in order to reflect the significant role of the synergistic and inter-dependent relationship between the two 
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facilities, the buildings of REDC qualify for listing in the NRHP as a part of the HFIR/REDC facility, which was 

important in the advancement of ORNL’s mission in nuclear science and isotope research, key fields of study 

during the Cold War era. Because Building 7920 is not the sole building most closely associated with a scientific 

breakthrough or a scientist of truly exceptional importance, its significance is most appropriately recognized as a 

component part of the larger HFIR/REDC facility, and thus does not qualify for individual listing in the NRHP 

under Criterion A or B. Additionally, Buildings 7920 and 7930 exhibit the simple institutional design that 

characterized ORNL’s Cold War era facilities, lacking notable stylistic elements that would warrant listing under 

Criterion C.  

  

Figure 517. Façade entry of Building 7920. 
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Figure 518. West elevation of Building 7920. 

Figure 519. North elevation of Building 7920. 
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Figure 520. Loading dock on north elevation of Building 7920. 

Figure 521. East elevation of Building 7920. 
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Figure 522. East and southeast elevations of Building 7920. 

Figure 523. Entry on south elevation of Building 7920. 
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Figure 524. Corridor in one-story section of Building 7920. Figure 525. Original wood door with louvered vent on first 

floor of Building 7920. 
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Figure 526. Restroom in one-story section of Building 

7920. 
Figure 527. Corridor on first floor of Building 7920. 
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Figure 528. Laboratory space and hot cells on first floor of Building 7920. 

Figure 529. Stairwell in Building 7920. 
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Figure 530. Freight elevator in Building 7920. Figure 531. Corridor on second floor of Building 7920. 
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Figure 532. Renovated office space on second floor of 

Building 7920. 

Figure 533. Laboratory space on second floor of Building 7920. 
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Figure 534. Laboratory space on second floor of Building 7920. 
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them (Figure 543). The fuel transfer pool is also located on the first floor (Figure 544). Stairwells and a freight 

elevator provide access to the second floor (Figures 545 and 546).   

A portion of the second floor is open to a third floor within a high bay research area (Figure 547). Offices divided 

by metal interlocking walls have been added to the north end of the second floor (Figure 548). Hot cells C, D, E, 

F, and G extend to the basement level of Building 7930. The basement also contains renovated laboratory 

space with original doors and replacement casework (Figure 549). 

NATIONAL REGISTER EVALUATION  

Building 7930 was constructed in 1968 as part of the Radiochemical Engineering Development Center (REDC). 

The REDC, comprised of two facilities—the Transuranic Facility (REDC-1, Building 7920) and the Thorium-

Uranium Recycle Facility (REDC-2, Building 7930)—was constructed to chemically extract the newly-produced, 

intensely radioactive heavy elements produced within the HFIR. The REDC serves as the national center of 

production, storage, and distribution of transuranium elements for the DOE’s heavy-element research programs. 

Activities completed within Building 7930 include chemically processing californium, making and preparing 

neutron sources, recovering Cm-248 from californium, and providing neutron irradiation services (Thomason 

and Associates 2015:57).  

In 1994, Duvall & Associates’ survey of ORNL recommended HFIR (the 7900 Area) was not eligible for listing in 

the NRHP because it was less than 50 years old and it was the third of its kind developed in the United States, 

so it was not a new significant technology (Carver and Slater 1994:324). The HFIR facility was not included in 

Thomason and Associates’ 2004 survey updates (Thomason and Associates 2004). The 2015 survey update 

completed by Thomason and Associates recommended that Building 7900 and its associated facilities, 

Buildings 7901, 7920 and 7930, met NRHP Criterion A for significance in science and health/medicine as 

ORNL’s only operating reactor and one of the world’s most powerful and capable research reactors (Thomason 

and Associates 2015:56).    

As a research/laboratory facility, Building 7930 and its counterpart, Building 7920, are significant contributing 

resources within the larger HFIR/REDC facility in the 7900 Area.  The work of REDC supports the operation of 

and employs radioisotopes produced by HFIR while also pursing independent missions in chemical engineering. 

Thus, in order to reflect the significant role of the synergistic and inter-dependent relationship between the two 

facilities, the buildings of REDC qualify for listing in the NRHP as a part of the HFIR/REDC facility, which was 

important  in the advancement of ORNL’s mission in nuclear science and isotope research, key fields of study 

during the Cold War era. Because Building 7930 is not the sole building most closely associated with a scientific 

breakthrough or a scientist of truly exceptional importance, its significance is most appropriately recognized as a 

component part of the larger HFIR/REDC facility, and thus does not qualify for individual listing in the NRHP 

under Criterion A or B. Additionally, Buildings 7920 and 7930 exhibit the simple institutional design that 

characterized ORNL’s Cold War era facilities, lacking notable stylistic elements that would warrant listing under 

Criterion C. 
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Figure 536. Façade entry of Building 7930. 

Figure 537. North elevation of Building 7930. 
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Figure 538. North elevation of Building 7930. 

Figure 539. West elevation of Building 7930. 
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Figure 540. Entry detail on the west elevation of Building 

7930. 

Figure 541. South elevation of Building 7930. 
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Figure 542. First floor corridor of Building 7930. 

Figure 543. Hot cells on first floor of Building 7930. 
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Figure 544. Fuel transfer pool in Building 7930. 

Figure 545. Stairwell in Building 7930. 
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Figure 546. Freight elevator in Building 7930. Figure 547. High bay area from second floor of Building 

7930. 
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Green space within the district is centered along either side of Central Avenue. Sidewalks extend along either 

side of this main thoroughfare of the district. A series of enclosed concrete walkways connect Buildings 4500N 

and 4500S over White Oak Avenue in “the Canyon” between the two buildings; another enclosed concrete 

walkway connects Building 4508 to Building 4500S. New construction, reflecting the UT-Battelle expansion of 

ORNL, is located to the north and east of the southern portion of the district, outside the district boundaries.  

The recommended boundaries of the district include a total of 62 resources, which reflect all of the property 

types found at ORNL (Table 2). The 52 contributing resources to the district include 25 research/laboratory 

facilities, 7 processing facilities, 3 offices, 4 storage facilities, and 13 utilities and maintenance facilities (see 

Table 2). Contributing resources were constructed between 1943 and 1965. The majority of contributing 

resources are two- to three-story, flat-roof research/laboratory facilities and offices with corrugated metal or 

brick exteriors, sometimes exhibiting simple detailing that includes simple embellishments at their entrances, 

windows, and rooflines, as well as a very simple modern institutional aesthetic.  Most were constructed as a part 

of Program H, which aimed to shift the facility from its hastily-constructed war-time existence to a more 

permanent laboratory. This includes Isotope Circle, a grouping of cube-like one-story frame buildings that 

housed the radioisotope production laboratories. Processing facilities within the district, which include the 

highest number of reactors within a single area, generally feature metal-clad frame construction and multi-story 

forms. Resources that are contributing to the district typically retain most, if not all, original exterior doors and 

windows, and few alterations or additions. Resources with extensive, insensitive additions and extensive 

remodeling, which often includes installation of replacement doors and windows among other material changes, 

and those resources constructed after 1965, are considered noncontributing to the district.  

Many of the resources, particularly within the 3000 Area of the district, feature exterior pipes and tubing which 

connect them to other resources; these pipes are often carried over roadways within the district. In addition to 

the recorded resources, several large pieces of equipment, storage tanks, generators, and mechanical 

equipment are also located within the historic district. The majority of these resources is not historic and has 

been replaced or added since the initial construction of the district. Those smaller resources that are historic 

reflect simple small frame forms and are typically metal-clad shelters over equipment associated with the 

reactor facilities. 

One resource within the historic district, the Graphite Reactor (Building 3001), was designated a National 

Historic Landmark (NHL) in 1966. According to the NHL nomination form, the facility began operation on 

November 4, 1943 and continued operation until 1963. Constructed as one of the world’s first full-scale nuclear 

reactors, it was the first to produce measurable amounts of plutonium and large amounts of heat energy. 

Following World War II, the Graphite Reactor became the first to produce radioactive isotopes for use in medical 

therapy, as a part of a larger program at ORNL (Rettig 1966).   

NATIONAL REGISTER EVALUATION  

In 1994, Duvall & Associates, in consultation with the TN-SHPO and ORNL and DOE staff, determined that 

portions of the main campus of ORNL are eligible for listing in the NRHP as a historic district under Criteria A 

and C. The district was determined eligible under Criterion A for “its historical association with the Manhattan 

Project, the post-World War II government-sponsored scientific movement, and early nuclear research” and 

under Criterion C for the “engineering merits of many of the facilities and for contributions to science and 

technology” (Carver and Slater 1994:18). Original boundaries were selected to exclude areas with high 

concentrations of buildings outside of the period of significance or with a high percentage of buildings altered to 
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a degree that they were not considered contributing structures within the district. The original boundary included 

a total of 128 resources, 66 of which were considered contributing to the district. The total resources included 

small accessory resources, including manhole covers, filters, and generators (Carver and Slater 1994). These 

small accessory resources were not included in the counts for the current survey. 

CRA recommends that the ORNL Historic District, with the recommended boundary revision, is eligible for listing 

in the NRHP under Criterion A as the original hub of the Manhattan Project’s X-10 facility that pioneered the 

production of plutonium and thus contributed to the creation of the world’s first atomic bombs that ended the war 

with Japan, and its subsequent development as the central core of the Oak Ridge National Laboratory, a 

government-owned, contractor-operated, leading scientific research facility that made significant contributions in 

advancing both defensive and peacetime applications of nuclear science, as well as other fields of scientific 

inquiry, during the Cold War era. Collectively, the resources within the ORNL Historic District are not closely 

associated with a single scientist or group of scientists of exceptional importance that would qualify it for listing 

under Criterion B; rather, the collective impact of the many important researchers who worked at ORNL is more 

appropriately captured under Criterion A. Additionally, the bulk of the contributing resources of the district exhibit 

the simple institutional or utilitarian design that characterizes ORNL’s Cold War era facilities, lacking notable 

stylistic elements or other noteworthy design features on the exterior. However, as a leader in nuclear science, 

ORNL also necessarily played a leading role in designing and developing buildings that would appropriately 

house such facilities, minimize contamination, and ensure the safety of researchers. Many of these facilities 

reflect the engineering and ingenuity required to house and operate the unique technology contained within 

them, particularly the reactors and other processing facilities. Thus, CRA concurs with the previous finding that 

the district is eligible under Criterion C as a collection of purpose-designed scientific processing and research 

facilities engineered to meet the specific needs of the advanced research occurring within their walls.    

As an eligible historic district, the ORNL Historic District retains at its core research and processing facilities 

where key scientific advancements occurred. Major reactors and accelerators located within the district include 

the Graphite Reactor (Building 3001), the Solid State Accelerator Facility (Building 3003), the Low Intensity Test 

Reactor Facility (Building 3005), the Bulk Shielding Reactor (BSR) Facility (Building 3010), the Oak Ridge 

Research Reactor (ORR) (Building 3042), and the High Voltage Accelerator Laboratory (Building 5500/5500A) 

as well as the research/laboratory facilities, offices, storage facilities, and utilities and maintenance facilities that 

are directly related to the functioning of the area as a research center during the period of significance, which 

extends from 1943 and the development of the X-10 Graphite Reactor and extends through 1965, when the 

Program H expansion of ORNL was complete, ORNL began to diversify its research missions, and most new 

development at ORNL was focused on the individual facilities located in outlying areas, beyond the main 

campus.  

Based on the results of this survey, CRA recommends a boundary revision to the NRHP-eligible ORNL Historic 

District (Figures 555 and 556). In the survey update completed in 2004, Thomason and Associates concurred 

with the previously determined boundaries of the ORNL Historic District (Thomason and Associates 2004:119).  

While CRA agrees that a revised boundary is appropriate, it is recommended that a revised boundary, roughly 

bounded by Reactor Drive and Central Avenue on the north, Fifth and Sixth Streets on the east, Southside and 

White Oak Avenue on the south, and Third Street on the west. This boundary revision excludes resources at the 

southwest corner of the district, that due to demolition, are no longer clearly associated with the rest of the 

resources in the district. This recommended boundary will also extend to the corner of Third Street and White 

Oak Avenue. The recommended boundary would add five additional recommended contributing resources 
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(Buildings 3525, 3517, 3542, 4500S, and 4508) and would no longer include four resources (Buildings 2003, 

2624, 3000, and 3518) previously-determined as contributing to the district. The recommended boundary 

revision will create an easily discernable district boundary, based primarily on clear street divisions and natural 

breaks in the landscape of ORNL’s main campus. As based on the guidance provided by the National Park 

Service (NPS 1997b), this recommended boundary revision encompasses but does not exceed the extent of the 

significant resources and land areas at ORNL; it excludes buffer zones or acreage not directly contributing to 

the significance and those peripheral areas that no longer retain integrity due to alterations in physical 

conditions or setting due to demolition and alterations to resources within the district, all of which was approved 

by the sitewide Programmatic Agreement; it  includes small areas that lack significance or contributing 

resources when they are completely surrounded by eligible resources; and it is comprised of appropriate natural 

or cultural features, including many streets that reflect the development of ORNL.   

 

  

Figure 551. Overview of the 3000 Area within the ORNL Historic District. 



 

2017 HISTORIC RESOURCE SURVEY      571 

  

Figure 552. Overview of Fifth Street within the ORNL Historic District. 

Figure 553. Overview of Central Avenue at the northern boundary of the ORNL Historic District within 

the 4000 Area. 
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Figure 554. Overview of Building 4500N and Central Avenue within the ORNL Historic District. 
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Figure 555. ORNL site plan depicting the recommended NRHP boundary of the ORNL Historic District. 
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Figure 556. Aerial photographs depicting the recommended NRHP boundary of the ORNL Historic District. 
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IV. RECOMMENDATIONS AND CONCLUSIONS 

The historic significance of the Manhattan Project’s X-10 facility in Bethel Valley has been widely recognized for 

over 50 years. The Graphite Reactor was designated a NHL in 1966, just over 20 years after it was constructed 

and 3 years after it ceased to operate. The passage of time has only helped to solidify our understanding of the 

great importance of this building to the creation of the first atomic bomb and development of nuclear science, as 

evidenced by its recent designation as part of the Manhattan Project National Historical Site. While only a 

handful of other historic resources associated with the Manhattan Project’s use of this property remain extant 

today, research that occurred here after World War II when the facility became a national laboratory also has 

significantly impacted American history through the development of peaceful applications of nuclear science in 

areas such as energy production and medical and biological research. On the whole, Oak Ridge National 

Laboratory is a significant place. 

ORNL’s continued importance to the pursuit of advanced scientific research is reflected in changes to the 

campus that have occurred since 2000, including the creation of a new central hub for the national laboratory in 

the 5000 Area and the construction of the Spallation Neutron Source (SNS) in a new area north of Bethel Valley 

Road. While SNS is a world-class research facility, there is not yet adequate perspective to evaluate its historic 

importance or the importance of the new laboratory and administrative facilities in the center of campus. Along 

with these new facilities, the addition of buildings between 1970 and 2000 as ORNL’s mission diversified, and 

the demolition of several buildings in the past several decades as obsolete facilities have been removed, have 

changed the character of the ORNL campus as a whole since the historic period. As such, the entire ORNL 

campus does not merit consideration as a historic district. Thus, building upon the model established in the first 

historic resource survey of ORNL completed in 1993-1994 (Carver and Slater 1994), the “Area,” which includes 

resources related by geography and purpose, as well as the individual building, served as appropriate units of 

evaluation for this study. Within each area, buildings were classified by type based on their function, and 

guidelines were established for evaluating the significance of individual examples of each property type within 

the historic context for ORNL to ensure consistent application of the NRHP Criteria for Evaluation. 

The findings of this historic resource survey build on the conclusions of the 1994 survey by DuVall & Associates, 

Inc., as well as the survey updates completed by Thomason and Associates in 2004 and 2015 in support of the 

ORNL HPP. Within 12 distinct areas of ORNL, as well as outlying areas, the survey recorded 195 buildings and 

structures constructed in or before 1980. In consideration of the role and significance of each area and each 

individual resource within the context of X-10 and ORNL, and in light of their current integrity and condition, 

CRA recommends the following properties eligible for listing in the NRHP: 

 Building 3001, the Graphite Reactor, retains integrity for continued designation 

as a NHL for its role in the development of the first significant quantities of 

plutonium that led to the development of the world’s first atomic bomb, as well as 

for its subsequent peacetime use in the development of radioisotopes for medical 

and biological research. It also serves as a central contributing resource in the 

ORNL Historic District; 
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 The ORNL Historic District, including portions of the 3000, 4000, and 5000 

Areas of ORNL, remains eligible for listing in the NRHP as the original hub of the 

Manhattan Project’s X-10 facility and its subsequent development as the central 

core of the Oak Ridge National Laboratory, a government-owned, contractor-

operated, leading scientific research facility that made significant contributions in 

advancing both defensive and peacetime applications of nuclear science, as well 

as other fields of scientific inquiry, during the Cold War era. A new boundary is 

recommended for the NRHP-eligible ORNL Historic District to account for 

demolitions (which occurred following documentation required by the PA) and 

current conditions; 

 

 Building 3005, the Low Intensity Reactor Facility, in addition to contributing to the 

NRHP-eligible ORNL Historic District, is individually eligible for listing in the NRHP 

for its significant role in ORNL’s experimental reactor program during the Cold 

War era and the subsequent application of the reactor’s design as a prototype for 

commercial and military use, including commercial power plants and reactor 

propelled naval craft; 

 

 Building 3019A, the Radiochemical Development Facility, and Building 3019B, 

the High Level Radiation Analytical Laboratory, in addition to contributing to the 

NRHP-eligible ORNL Historic District, may be individual eligible for listing in the 

NRHP for their use as a pilot plant for the development of chemical separation 

processes during the Manhattan Project and subsequent application of such 

processes in government and commercial facilities around the world; however the 

facilities were minimally accessed at the time of the current survey, so additional 

documentation, including of the buildings’ interiors, would be necessary to make a 

final individual determination; 

 

 Building 4500N, Central Research & Administration North, in addition to 

contributing to the NRHP-eligible ORNL Historic District, is individually eligible for 

listing in the NRHP for its significant role as the center of research activity and 

facility administration as ORNL emerged as a permanent national laboratory 

following World War II; 

 

 Building 7002, the Garage and Iron Working Shop, is eligible for listing in the 

NRHP for its association with Program H, a significant building expansion that 

shaped ORNL as a modern research facility in the early 1950s; 

 

 The Molten Salt Reactor Experiment (MSRE) facility, including Building 7503 and 

support Buildings 7507, 7509, 7516, and 7555, is eligible for listing in the NRHP 

for the initial development of the highly innovative Molten Salt Reactor as part of 

the Aircraft Reactor Experiment (ARE), which aimed to develop a reactor system 
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to propel an aircraft, and subsequent experimentation to develop the molten salt 

reactor for electric power production;  

 

 The Tower Shielding Facility (TSF), including Buildings 7700, 7701, 7702, 7703, 

and 7704, was previously recommended eligible for listing in the NRHP as an 

innovative reactor designed as part of the Aircraft Nuclear Propulsion (ANP) 

Program to perform radiation shielding studies in midair; however, the TSF was 

inaccessible at the time of the current survey, thus until reevaluated these 

structures should continue to be treated as eligible resources; 

 

 Building 7709, the Health Physics Research Reactor (HPRR), and Building 

7710, the Dosimetry Applications Research (DOSAR) Facility, were previously 

recommended eligible for listing in the NRHP for their association with significant 

research in health physics that established important standards for occupational 

and public exposure to radiation; however, the facility was inaccessible at the time 

of the current survey, thus until reevaluated these structures should continue to 

be treated as eligible resources; 

 

 Buildings 7813 and 7846, White Oak Creek Dam and Lake, are eligible for listing 

in the NRHP for their association with early waste management efforts related to 

nuclear science development; 

 

 The High Flux Isotope Reactor (HFIR) / Radiochemical Engineering Development 

Center (REDC) facility,  including Building 7900 and associated Buildings 7901, 

7911, 7920, and 7930, is eligible for listing in the NRHP as a part of the 

HFIR/REDC facility, which was important in the advancement of ORNL’s mission 

in nuclear science, isotope research, and health and medicine, key fields of study 

during the Cold War era. 

 

 Building 0903, the New Bethel Baptist Church, and Buildings XG1401 and 

XG1414, Freels Cabin and its associated outbuilding, retain integrity for continued 

listing in the NRHP under the Historic and Architectural Resources in Oak Ridge 

MPL for their importance to the pre-ORR history of the area, as well as their use 

during the Manhattan Project; and 

 

 Building 0969, the Airway Beacon Lighthouse, another pre-ORR resource, is 

eligible for listing in the NRHP as a rare extant resource associated with the 

Transcontinental Air Mail Route program of the 1920s. 

The recommended NRHP-status of all surveyed resources, including identification of which resources contribute 

to the NRHP-eligible ORNL Historic District, is included in Appendix A. 
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