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MANAGEMENT SUMMARY 

The Department of Energy (DOE) is required by the 
National Historic Preservation Act (NHPA) of 1966, as 
amended, to identify any properties under its jurisdiction 
that are included in or eligible for inclusion in the 
National Register of Historic Places (National Register). 
In March 1993 Duvall & Associates, Inc., was engaged to 
survey the Oak Ridge National Laboratory (ORNL), a DOE 
facility located on the Oak Ridge Reservation (ORR) in 
Anderson and Roane Counties, Tennessee, and to prepare a 
determination of National Register eligibility for all ORNL 
properties. The purpose of this report is to summarize the 
results of research into the historical context of ORNL and 
to identify historic properties at ORNL that are included in 
or eligible for inclusion in the National Register. The 
identification of archaeological properties at ORNL that are 
included and eligible for inclusion in the National Register 
is addressed in a separate report. 

The report is comprises five chapters: (I) 
Introduction, (II) Historical Context, (III) Surveyed 
Properties, (IV) Assessment of Effects - Proposed Building 
Program, and (V) Conclusions. Chapter I, Introduction, 
provides a brief statement of purpose, describes the 
surveyed areas, outlines the survey methods and those 
factors that required special consideration, and summarizes 
the results of the survey. Chapter II, Historical Context, 
provides a compilation of the historical facts used to 
properly assess the historical significance of ORNL 
properties within the framework of the National Register 
criteria as defined at 36 CFR 60 . 4. Chapter III, Surveyed 
Properties, contains the data collected during the ORNL 
property identification effort and provides individual 
facility determinations of National Register eligibility. 
Chapter IV, Assessment of Effects-Proposed Building Program, 
addresses the effects of proposed site development 
activities as outlined in the 1992 "ORNL Site Development 
Plan" on historical properties at ORNL pursuant to Section 
106 of the NHPA. Chapter V, Conclusions, provides a summary 
of the results of the survey. 

It is the opinion of the authors of this report that 
the following properties are eligible for inclusion in the 
National Register : the ORNL Historic District, which is 
located in the central portion of the ORNL main facilities 
complex and includes facilities within the 2000-5000 Areas; 
Buildings 7001 and 7002 in the East Support Area (7000 
Area); Building 7503, the Aircraft Reactor Experiment 
Building now referred to as the Molten Salt Reactor 
Experiment Facility; the Tower Shielding Facility (7700 
Area), which includes Buildings 7700, 7701-7704, and 7751; 
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and White Oak Lake and Dam. The Graphite Reactor, Building • 
3001, is the only property located within the ORNL main 
facilities complex that is presently included in the 
National Register. The Graphite Reactor operated between 
1943 and 1966 and was designated a National Historic 
Landmark in 1966 by the National Park Service. The Graphite 
Reactor is located within the boundaries of the proposed 
ORNL Historic District. The New Bethel Baptist Church, 
Building 0903, was also identified as being presently 
included in the National Register. The authors of this 
report believe that the proposed site development activities 
outlined in the "ORNL Site Development Plan" pose a 
potential adverse effect to the ORNL Historic District, the 
New Bethel Baptist Church, and the Aircraft Reactor 
Experiment Building. It is the opinion of the authors of 
this report that the proposed site development activities 
would pose no adverse effect to the Tower Shielding Facility 
and no effect to the White Oak Lake and Dam and to Buildings 
7001 and 7002, if carried out as proposed. 
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CHAPTER I: INTRODUCTION 

STATEMENT OF DETERMINATION! The Department of Energy 
(DOE) as a federal agency must comply with the National 
Historic Preservation Act (NHPA) of 1966, as amended, which 
requires DOE to identify any properties (e.g. buildings, 
structures, objects, historic sites, and archaeological 
sites) of historic significance. For the purposes of NHPA 
and related legislation, a property is of historic 
significance if it is included in or eligible for inclusion 
in the National Register of Historic Places (National 
Register). Once properties of historic significance have 
been identified, DOE is required to develop a preservation 
program for these properties as well as to determine if they 
are being affected by any agency actions. If historic 
properties are being affected, DOE is required to provide 
the Advisory Council on Historic Preservation (ACHP) an 
opportunity to comment on the effects. 

In March 1993, DuVall & Associates, Inc . , ~as engaged 
to identify properties at the Oak Ridge National Laboratory 
(ORNL), a DOE facility located on the Oak Ridge Reservation 
(ORR) in Anderson and Roane Counties, Tennessee, that are 
included or eligible for inclusion in the National Register. 
Between March and September 1993, two architectural 
historians/historic preservation specialists (hereafter 
referred to as HPS) ~ith DuVall & Associates, Inc. conducted 
a systematic, intensive architectural survey at ORNL. 
Copies of their resumes are contained in Appendix A. 

The purpose of this report is to present the results of 
the ORNL architectural survey and to identify any 
architectural/historic properties at ORNL that are included 
or eligible for inclusion in the National Register. The 
report first provides in Chapter II, Historical Context, the 
historical information that was used to assess the 
historical significance of ORNL properties within the 
framework of the National Register criteria. Chapter III, 
surveyed Properties, provides a compilation of the data 
collected during the ORNL property identification effort as 
well as individual facility determinations of National 
Register eligibility. Chapter IV, Assessment of Effects -
Proposed Building Program, addresses the effects of proposed 
site development activities as outlined the 1992 "ORNL Site 
Development Plan ll on historical properties at ORNL pursuant 
to section 106 of the NHPA. The identification of 
archaeological properties at ORNL that are included or 
eligible for inclusion in the National Register is addressed 
in a separate report. 
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A brief fact sheet about the processes involved in • 
complying with Sections 106 and 110 of the NHPA, a copy of 
the National Register eligibility criteria as defined in 36 
CFR 60.4, and a copy of the criteria of Effect as defined at 
36 CPR 800.9 are contained in Appendix B. 

STUDY AREA: DuVall & Associates, Inc., was directed to 
evaluate the National Register eligibility of ORNL 
facilities located at the ORNL main facilities complex, 
Environmental Sciences and Engineering Division facilities 
in the 1000 Area, Engineering Physics and Mathematics 
Division facilities in the 6000 Area, East Support Area, 
Tower Shielding Facility, Dosimetry Applications Research 
Facility, Health Physics Research Reactor Facility, High
Flux Isotope Reactor, the Old and New Hydrofracture 
Facilities, Hazardous Waste Management Area, Robotics and 
Process Systems Complex (formerly named the Experimental 
Gas-Cooled Reactor Experiment Facility), Molten Salt Reactor 
Experiment Facility (formerly named the Aircraft Reactor 
Experiment Facility), Nuclear Safety Pilot Plant (formerly 
named the Homogeneous Reactor Experiment Facility), Waste 
Area Groupings (WAGS) and/or Solid Waste Storage Areas 
(SWSAs) in Melton Valley, Environmental Sciences Division 
Research Facilities in the 0800 Area, Katy's Kitchen 
(formerly referred to as Installation Dog), and assorted 
facilities within the 0900 Area north of Bethel Valley Road. 
Locations of these facilities are shown on Figure 1-1. ~ 

ORNL facilities are allocated building numbers using a 
simple geographic numbering system (Figure 1-2). The ORNL 
main facilities complex is located in Bethel Valley 
immediately south of Bethel Valley Road and consists of 
facilities within the 2000-5000 Areas . Immediately west of 
the ORNL main facilities complex is the 1000 Area. The 0900 
Area is located north of the ORNL main facilities complex on 
the north side of Bethel Valley Road. Immediately east of 
the ORNL main facilities complex is the 6000 Area, which 
contains the Holifield Heavy Ion Research Facility. To the 
east of the 6000 area is the 7000 Area, which is referred to 
as the East Support Area. Other areas included in the 
survey are located at satellite facilities around the ORNL 
main facilities complex in Bethel Valley. The 0800 Area is 
located west of State Route 95/White Wing Road adjacent to 
the Clinch River about 2 .0 miles southwest of the ORNL main 
facilities complex. The White Oak Lake and Dam are located 
along State Route 95 about 1.5 miles southwest of the ORNL 
main facilities complex. The Tower Shielding Facility (7700 
Area) is located on the south face of Copper Ridge 
approximately 1.5 miles southeast of the White Oak Dam and 
2.0 miles due south of the ORNL main facilities complex. 
The New and Old Hydrofracture Facilities (7800 Area) are 
located in Melton Valley about 0.75 mile south of the ORNL • 
main facilities complex . The Nuclear Safety Pilot Plant and 
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Molten Salt Reactor Experiment Facility are both located in 
the 7500 Area in Melton Valley along Melton Valley Drive 
approximately 0.5 mile south of the ORNL main facilities 
complex. The High Flux Isotope Reactor Experiment Facility 
is located within the 7900 Area in Melton Valley about 0.25 
mile south of the Molten Salt Reactor Experiment Facility 
and about 0.75 mile south of the ORNL main facilities 
complex. The Robotics and Process Systems Complex is 
located within the 7600 Area in Melton Valley about 2.0 
miles east-southeast of the ORNL main facilities complex. 
Katy's Kitchen is located within the 0900 Area on the 
southern slopes of Chestnut Ridge approximately 2.0 miles 
northeast of the ORNL main facilities complex. 

SURVEY METHODOLOGY: Before beginning field work, the 
HPS contacted the Tennessee state Historic Preservation 
Office (TN-SHPO) and requested information about any 
properties in the vicinity of ORNL that are presently 
included or have been determined to be eligible for 
inclusion in the National Register. The HPS also requested 
a listing of any previous architectural surveys that have 
been conducted in the area. A copy of this correspondence 
and the TN-SHPO's response is provided in Appendix c. 
Secondary research into the historical context of ORNL and, 
in general, the Oak Ridge, Tennessee area, involved 
(1) visiting the TN-SHPO's office at the Tennessee 
Historical Commission in Nashville and examining files that 
contain information on the Oak Ridge area; (2) conducting 
research at the Tennessee State Library and Archives and the 
Oak Ridge Public Library; and (3) contacting noted 
historians such as Roger Anders, a historian with DOE. 

Through secondary research, a minimum of 10 major 
archaeological reconnaissance-level surveys were found to 
have been conducted on the ORR, including a study by Fielder 
et al . (1977) that evaluated pre-World War II farmsteads. 

Secondary research also revealed that a three-volume 
history of the Atomic Energy Commission (AEC) (Hewlett and 
Anderson 1962; Hewlett and Duncan 1969; and Hewlett and Holl 
1989) provides a general national context for the period 
1939 through January 1961. The AEC volumes specifically 
address trends affecting nuclear research and the 
development of ORNL. In addition, AEC and DOE have 
published several brief documents on various historical 
topics. However, the three-volume AEC series is the basic 
reference work for the period, and beyond this series, 
little scholarly work has been done to provide a contextual 
overview of nuclear research or the development of the 
national laboratories. 
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Field work and research undertaken at ORNL involved 
(1) reviewing ORNL documents such as current and past 
building directories, an ORNL history document written in 
1963 (Thompson:1963), ORNL Division histories prepared as 
part of ORNL's fiftieth anniversary (1943-1993), and a 
general history of ORNL prepared in 1992 by Leland Johnson 
and Daniel Schaffer; (2) reviewing ORNL Engineering records 
and drawings; (3) photographing the exteriors of ORNL 
facilities; (4) describing the architectural features of 
ORNL facilities and noting their condition and any 
alterations that have been made to the facilities; and 
(5) viewing the interiors of selected facilities. 

The HPS and representatives from DOE and ORNL met with 
the TN-SHPO staff on 26 August 1993 to discuss eligibility 
issues. 

Up to this point, the survey methodology has been to 
examine each of the individual components (Townsite, the X-
10 Site, the Y-12 Plant, and the K-25 Site) of the ORR as 
opposed to looking at the ORR as a historical entity. The 
ORR's topographic features are historically related to the 
original selection of this area for "Site X" as well as to 
the development of these specific facilities. However, 
until all four elements of the ORR are inventoried and 
evaluated, it is not possible to determine if the ORR, 
either all of it or a portion of it, would be eligible for 
the National Register as a historic landscape with the 
individual components as contributing elements. Therefore, 
it is the HPS's recommendation that, as part of the last 
inventory, the entire ORR be evaluated as a historic 
landscape. 

PREVIOUS SURVEY OR NATIONAL REGISTER WORK: The TN-SHPD 
has not previously conducted any survey work on the ORNL 
site as part of its ongoing state-wide survey of all pre-
1942 buildings . Although the TN-SHPO has not surveyed 
Anderson County, Roane County is in the process of being 
surveyed. Based on a conversation with the TN-SHPO's survey 
coordinator, the HPS prepared 18 TN-SHPO survey forms for 
the Manhattan Project era buildings at ORNL. The TN-SHPO 
directed the HPS that it was not necessary to prepare forms 
for the post-1945 buildings, for the New Bethel Baptist 
Church or the Graphite Reactor because they are included in 
the National Register, or for the underground storage areas. 
The TN-SHPO directed the HPS when appropriate to include 
related properties as a complex on a single survey form. 

The only property within the ORNL main facilities 
complex that is included in the National Register is the 
Graphite Reactor, Building 3001 . This facility operated 

• 

• 

between 1943 and 1963 and was designated a National Historic • 
Landmark in 1966 by the National Park Service. It is open 
to the public. Immediately northeast of the ORNL main 
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facilities complex is the National Register included New 
Bethel Baptist Church (0903). The TN-SHPO also stated that 
pursuant to Section 106 review it had determined at a 
consensus level one property at ORNL eligible for the 
National Register in 1992, Stack 2017, which was scheduled 
for demolition. 

In 1991 the city of Oak Ridge (Townsite) engaged the 
preservation consulting firm of Thomason and Associates to 
prepare a National Register nomination for all eligible 
properties within the Townsite. Thomason and Associates 
prepared a Multiple Property Nomination that contains a 
Cover Nomination for the area encompassed by the original 
59,OOO-acre ORR (which would include the original Townsite 
and the three production facilities X-10 Site, Y-12 Plant, 
and K-25 site). The Cover Nomination justifies three 
Historic context Periods: (1) Valley Before World War II, 
ca. 1840-1942; (2) World War II Era, 1942-1945; and (J) 
Post War II Era, 1945-1959. However, post-World War II 
material in the Cover Nomination primarily deals with the 
Townsite rather than the Manhattan Project industrial 
complexes. 

The following properties in Anderson and Roane counties 
were included in the National Register as a result of the 
1991 Multiple Property Nomination: Bethel Valley Road 
Checking Station, Bear creek Road checking station, George 
Jones Memorial Baptist Church, Freels Cabin , Luther Brannon 
House, Jones House, New Bethel Baptist Church, Oak Ridge 
Historic District, Oak Ridge Turnpike Checking Station, and 
Woodland-scarboro Historic District. Figure 1-3 contains a 
map showing these properties . 

The Cover Nomination contains the following text 
pertaining to the industrial components (X-10 site, Y-12 
Plant, and K-25 Site) (Thomason and Murphy 1991:F12-14, F19-
20, F24, FJI-J2): 

F . DESCRIPTION: e. Industrial Buildings, I942-
45 

The industrial complexes at Oak Ridge, K-25, X-IO, 
and Y-12, are not included in either of the 
district nominations. They will therefore be 
described in more detail than other property 
types. 
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Industrial buildings at Oak Ridge are concentrated 
at three separate plant sites which are known as 
K-25, Y-~2, and X-lO. The K-25 plant is located 
on the western edge of Oak Ridge adjacent to the 
Clinch River. Y-12 is located to the south of the 
residential section of Oak Ridge in a valley 
between Pine Ridge and Chestnut Ridge on Bear 
Creek Road. The X-IO plant is located in [the] 
south southwest section of the community in a 
valley between Haw Ridge and Chestnut Ridge on 
Bethel Valley Road. The plants were located away 
from each other and between ridges ror security 
and safety reasons. 

The separation of uranium through gaseous 
diffusion took place at K-25. The process of 
gaseous diffusion was developed expressly for the 
purpose of manufacturing an atomic weapon. 
Construction of the main plant began in september 
of 1943 and the plant was designed by the Kellex 
Corporation, a unit of H. W. Kellogg Corporation, 
of New York City. The chief construction 
contractor was the J. A. Jones Construction 
Company of Charlotte, North Carolina. The first 
four units began operating seventeen months after 
construction began . The main gaseous diffusion 
plant is U-shaped and covers 44 acres. Each side 
of the building is 2450 feet long and averages 400 
feet wide. At one time, K-25 was the largest 
building under one roof in the world. A smaller, 
1/ 4 size gaseous diffusion plant is nearby. The 
plant area contains an additional 70 buildings. 
The original buildings are of reinforced concrete 
to the main floor with steel frame and cemesto 
siding to the roof. A third processing plant was 
completed in 1951 at a cost of $65,000,000. 

Y-12 was another uranium processing plant. The 
electromagnetic process is the ionization of 
uranium particles and the acceleration of these 
particles in a mass spectrometer at a velocity 
close to the speed of light. The stream of 
particles is bent by an electromagnet in an almost 
absolute vacuum . U-235 separates from U-238 in an 
arc that has a greater radius and is thus 
·capturedH and stored. stone and Webster designed 
and built the Y-12 plant and production began in 
January, 1944 . The plant was operated by 
Tennessee Eastman Corporation, a subsidiary of 
Eastman Kodak . The original plant contained 170 
buildings and covered 500 acres. The 
electromagnetic plant was the first and only of 
its kind in the world. 
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The pumps needed to create the nearly perfect 
vacuum for the electromagnetic separation were of 
a higher speed and lower pressure than any 
previously developed. The vacuum produced by the 
pumps was 30,000,000 times that commonly used in 
power plants. The magnets used were nearly IOO 
times larger than any magnet previously built. 
They were 230 feet long and were so strong that 
the pull on the nails in shoes made it difficult 
for workers to walk. 14,000 tons, or $400,000,000 
worth of silver was borrowed from the U. S. 
Treasury to replace unavailable copper needed for 
the many magnets. stone and Webster designed and 
built the Y-12 plant at a cost of $427,000,000. 
Production began in January, I944, and the plant 
was operated by Tennessee Eastman Corporation, a 
subsidiary of Eastman Kodak. The original plant 
contained 170 buildings and covered 500 acres. 
The electromagnetic plant was the first and only 
of its kind in the world. There was no time even 
to construct a pilot plant that could test the 
methods of electromagnetic separation, making Y-12 
one of the biggest gambles in history. The 
equipment was manufactured by General Electric, 
Westinghouse, and Allis-Chalmers. The enormous 
amount of electricity required for the operation 
of the plant was produced by TVA. The materials 
required to build the plant included 275,000 cubic 
yards of concrete and 37,562,000 board feet of 
lumber. 

Built by E. E. Dupont de Nemours and Company in 
1943, the graphite reactor at X-I0 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 is made 
up 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. The 
graphite reactor was listed on the National 
Register in 1965 . 

The construction cost of the plant was 
$13,000,000. Operation of the plant was 
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supervised by the University of Chicago until July 
1, 1945, when the Monsanto Chemical Company took 
over operations as a research center. Carbide and 
Carbon Chemicals Corporations (Union Carbide 
Corporation) operated the plant beginning March 1, 
1948, and the site name was changed to the Oak 
Ridge National Laboratory. Operations are 
presently managed by Martin Marietta Energy 
Systems. The Lab is made up 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. 

Since the construction of the plants there have 
been numerous additions and alterations to the 
original buildings and many other buildings have 
been built in recent decades at each plant site. 
Due to security considerations an accurate number 
of original buildings at each plant site is not 
available nor has there been access to ascertain 
the integrity of remaining original buildings'. 
Former plant workers have provided information on 
buildings from these years which may retain 
sufficient integrity to meet National Register 
criteria. These buildings are the original K-25 
building; and Buildings 9731 and 9204-3 at the Y-
12 plant. 

REGISTRATION REQUIREMENTS: II) War Time 
Reservation Buildings, 1942-45 

All industrial buildings in Oak Ridge are located 
outside the boundaries of the two historic 
districts. IndUstrial buildings at Oak Ridge may 
be considered eligible for the National Register 
individually or as part of a complex if they meet 
the following requirements: 

1) If they retain sufficient form, structural 
design, and exterior detailing to identify them as 
built in this period, and evoke feelings and 
associations of the era. These properties should 
maintain their original form, retain original roof 
forms, location of fenestration, and maintain 
their original site and setting • 
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2) If they are significant in the manufacture of 
fuel for the atomic bomb as part of the Manhattan 
project. These may include buildings which housed 
significant machinery used in the gaseous 
diffusion, electromagnetic, and graphite reactor 
processes. Significant buildings may also include 
those important in research and development and 
secondary buildings associated with the process of 
uranium separation by gaseous diffusion. 

3) If they are significant for their engineering 
or construction techniques to facilitate the 
development of nuclear energy. These may include 
buildings which are unique in their construction 
methods or engineering. 

4) Industrial areas may be eligible as historic 
districts if they retain concentrations of 
buildings built during the War years; if they 
were of significance in the nuclear fuel 
processes; and if the area possesses clear and 
definable boundaries. 

DESCRIPTION e. Industrial Buildings, ~945-1959 

Post-War industrial buildings at Oak Ridge 
continued to be concentrated at the three separate 
plant sites known as K-25, Y-~2, and X-10 . Since 
the construction of the plants there have been 
numerous additions and alterations to the original 
buildings and many other buildings have been built 
in recent decades at each plant site. Due to 
security considerations an accurate number of 
buildings constructed between 1945 and ~959 at 
each plant site is not available nor has there 
been access to ascertain the integrity of 
remaining buildings from this period. 

REGISTRATION REQUIREMENTS 

All industrial buildings in Oak Ridge are located 
outside the boundaries of the two historic 
districts. Industrial buildings at Oak Ridge may 
be considered individually eligible for the 
National Register if they meet the following 
requirements: 

1) If they retain sufficient form, structural 
design, and exterior detailing to identify them as 
built in this period, and evoke feelings and 
associations of the era. These properties should 
maintain their original form, retain original roof 
forms, location of fenestration, siding materials, 
and maintain their original site and setting. 
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2) If they are significant for their engineering 
or construction techniques to facilitate the 
development of nuclear energy. These may include 
buildings which are unique in their construction 
methods or engineering. 

3) Industrial areas may be eligible as historic 
districts if they retain concentrations of 
buildings built during the Post-War years; if they 
were of significance in the nuclear fuel 
processes; and if the area possesses clear and 
definable boundaries. 

SPECIAL CONSIDERATIONS: Virtually none of the ORNL 
properties under review in this report meet the 50-year age 
criterion of the National Register. The purpose of the 50-
age criterion is to ensure that appropriate perspective and 
context are given to each property and that only historic 
properties are included in the National Register. This 
methodology is designed to avoid current trends and fads 
while ensuring an objective, dispassionate, and impersonal 
evaluation of each property. However, the Department of the 
Interior (DOl) recognized that an arbitrary definition of 
50 years would not always be appropriate. Therefore, it 
developed National Register Criteria Consideration G which 
allows properties less than 50 years of age to be nominated 
if they are of "exceptional significance." The phrase 
"exceptional significance" does not require that the 
property be of national significance but that it be 
exceptionally important within its historic context even if 
that context is local. [DOlls National Register program has 
published two documents that deal with Consideration G. For 
more information refer to National Register Bulletin 15: 
How to Apply the National Register criteria for Evaluation 
and National Register Bulletin 22: Guidelines for 
Evaluating and Nominating Properties That Have Achieved 
Significance Within the Last Fifty Years.] 

There are two general cases of "exceptional 
importance." The first involves properties that have 
attained significance within the past 50 years and which are 
clearly recognized as important. A. key element in this 
determination is scholarly evaluation which provides 
historical perspective and historical context. This 
particular case for "exceptional significance" is bolstered 
when there is a SUbstantial amount of professional, . 
documented materials on the property itself and on the 
property type . For instance, in recent years substantial 
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studies have been done on World War II buildings . Such • 
studies provide context to evaluate these buildings. The 
second case of "exceptional significance" is when an entire 
class or category of properties is so fragile or threatened 
that they are not expected to last 50 years. Examples of 
this case include temporary frame buildings from World 
War II or early motel courts. It should be noted that the 
more recently a property has achieved significance, the more 
difficult it is to demonstrate "exceptional significance." 

Another unusual feature about ORNL properties is their 
evolution . As a research facility, ORNL's mission has been 
tied to ever Changing views of what needs to be researched, 
an element compounded by changing federal administrations 
and priorities, as well as research projects at other 
facilities. Therefore, new research projects are 
continually being developed and integrated into the existing 
environment. Thus, as one experiment is terminated, the 
technical equipment is often discarded and new equipment 
installed . Many ORNL facilities have not only been altered 
on the exterior, but technological equipment that would date 
from ORNL's period of significance has also been replaced. 

Another unusual feature of ORNL is that it is a highly 
technical and scientific facility, a type of property not 
routinely assessed for National Register eligibility. 
Recognizing the problems in this area, the Advisory Council • 
published a document in 1991 addressing some of the problems 
associated with identifying and administering such 
properties: Balancing Historic Preservation Needs with the 
Operation of Highly Technical or Scientific Facilities. 
This document discusses exceptions to the 50-year age 
criterion, since many scientific facilities that have been 
developed since World War II do not meet this criterion . It 
also emphasizes the need for adequate perspective due to 
changing perceptions of historicity and due to the 
capricious nature of public taste and scholarly interest. 
It also states, "In theory considerations of the uniqueness 
of a property, whether it is 'one of a kind,' should not 
enter into decisions about whether a property is historic." 
It further states that both common and rare properties can 
be eligible for the National Register. 

SURVEY RESULTS: Approximately 26 properties within 
ORNL's main facilities complex were built in the 1943-45 
period as part of the X-lO Site of the World War II 
Manhattan project, and due to their age, they do not 
necessarily need to meet the "exceptional" criterion of the 
National Register program. The X-IO Pile/Graphite Reactor 
with its support buildings produced plutonium that was used 
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for research purposes at Los Alamos that led to the 
development of the "Fat Man" implosion device, one of the 
two atomi c bombs dropped on Japan in August 1945 . It also 
served as a prot otype reactor for the main reactor bui lt at 
Hanford, Washington, that produced the plutonium used in the 
"Fat Manit implosion device, and served as a training 
laboratory for many of Hanford's empl oyees . The role of the 
X-10 site in the Manhattan Project is well documented and is 
well recognized as is the overall context of World War II. 
A sign of this significance was the designation of the 
Graphite Reactor as a National Historic Landmark in 1966 by 
the National Park service. The associated support 
facilities such as the chemical processing plant, Building 
3019, and administrative facilities at the X-10 Site were 
not included in that designation. 

Today, the Manhattan Project period buildings at ORNL 
are somewhat of a remnant. Of the approximately 150 
buil dings originally at the site, only 17 buildings remain. 
other properties from the Manhattan Project era at the ORNL 
main facilities complex are three stacks, two underground 
SWSAs, two underground tank farms, and two settling basins. 
The White Oak Lake and Dam is the only other Manhattan 
Project period property remaining at the X-l0 site. Many of 
the Manhattan Project period buildings have been drastically 
altered, so altered that even within a historic district, 
they could not be considered contribut~ng properties. 

The ORNL main facilities complex currently reflects the 
post-world War II transition to a national laboratory and 
more strongly evokes that period of" s i gnificance than the 
Manhattan project period. It is this post-World War II 
development that must meet the criterion of "exceptional 
significance. It ORNL is representative of the post-World 
War II movement that believed that technological 
breakthroughs would revolutionize our lives. All things in 
this "Buck Rogers" era seemed possible, and it was widely 
believed that nuclear energy would be harnessed to do 
everything from curing cancer to providing regular shuttle 
service to outer space. Beginning in the late 1940s, the 
national laboratories were a component of this movement . 
However, by the late 1950s , a shift in focus had occurred, 
and while important research trends continued at the 
laboratories, the public prominence of the national 
laboratories was to a large degree eclipsed by the 
development of the space exploration program with the 
passage of the National Aeronautics and Space Act in 1958 
and the ensuing manned and unmanned space flights. By the 
early 19605 ORNL had begun to diversify its research 
programs beyond nuclear research and to increasingly work on 
smaller but more numerous projects. 
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During the 19505, ORNL received national prominence in • 
at least three fields. In chemical processing, ORNL 
conducted the pilot plant experiments for chemical 
processing of nuclear fuels that came to be used worldwide. 
ORNL is perhaps best known for its work in the field of 
isotope production and was a worldleader in this area during 
the 19505 and later. Between 1949 and 1957, one of the 
primary programs from a funding and staffing perspective at 
ORNL was the Aircraft Nuclear Propulsion Project. This 
program resulted in the construction of reactors and related 
facilities at ORNL and was a critical element of ORNL's 
existence during the 19505. In 1957 congress ordered this 
program to be halted because other research projects had 
made it obsolete. However, it was not until 1961 that it 
was formally ended by President Kennedy. 

While there is not a clear time-line for significance 
at ORNL, the HPS chose 1957 as the end of the period of 
significance for ORNL for several reasons. This period 
covers the establishment of ORNL and the initial $20 million 
building program from 1949 through about 1954 when the AEC 
opened the roads through the ORR to the public . It also 
includes the primary period that ORNL was engaged in 
"exotic" reactor experiments. Cancellation of the Aircraft 
Nuclear Propulsion Project was a distinctive event at ORNL 
that resulted in a reduction of staff and led to a shift in 
research focus. As a result, in the late 1950s and early • 
1960s, ORNL reexamined its mission and substantially 
broadened its research base to maintain its viability in an 
increasingly competitive budget process. This transition 
period represents a look to the future for ORNL rather than 
a closure of the past, and for that reason, the HPS chose 
the beginning of the transition period as a cut-off date 
rather than the end. Overall, the 1957 date reflects an 
ending to the initial development of ORNL, the closure of a 
significant research program, and the end of certain 
national trends in scientific research . 

In short, after World War II, ORNL emerged as a nuclear 
research facility with a primary directive for research in 
peaceful applications of nuclear power (with some military 
applications such as the joint u . s . Navy Aircraft Nuclear 
Propulsion Project). Although there is not a "clean" time 
line, a variety of research projects emerged in the late 
1940s and 19505 that culminated in construction activities 
in the 1950s. Administratively, the facility deliberately 
chose in the late 19505, and again in the late 19605, to 
expand into new research fields with corresponding building 
programs. Although many of the research efforts at ORNL 
after the 1950s were important , they also get further and 
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further from the 50-year age criterion of the National 
Register . Based on the available histories, there does not 
seem to be sufficient context to justify exceptional 
significance for ORNL programs and related facilities built 
in the 19605 or later. Many of the research activities 
related to several of these programs were conducted in 
existing buildings such as the 4500N. In future years, as 
more scholarly work is conducted within the context of 
National Register eligibility on the research activities of 
this period and the national laboratories themselves, a 
sufficient time lapse will have occurred to allow a better 
historical perspective of this work to emerge. At that 
time, these later research efforts and buildings can be re
evaluated for National Register eligibility . As properties 
within the facility become 50 years old, such as those 
properties constructed between 1948 and 1952, they should be 
re-evaluated. Also, it is common - to re-evaluate an evolving 
class of structures every 10 years . 

The AEC did not designate reactor development as a 
primary mission of ORNL. However, the AEC did give ORNL 
permission to build specific research and experimental 
reactors. Thus, in addition to a general period of 
exceptional significance for ORNL, the HPS evaluated the 
reactors at ORNL as a finite property class that was not 
expected to have a 50-year lifespan and thus might be 
exempted from the 50-year criterion. Commercial reactors 
are licensed for a 40-year period with the potential for 
renewal. However, this field is still so new that a 
"standard" life expectancy for reactors cannot be 
definitively given. Research reactors, on the other hand, 
tended to be built for a specific research function and then 
dismantled. Thus, their life expectancy depended on the 
original research mission. By the 1960s research reactors 
were relatively common , and not all of them would 
necessarily be significant (Personal communication, Roger 
Anders). It is the opinion of the HPS that none of the 
post-1957 reactors are eligible for inclusion in the 
National Register at this time due to the absence of a 
scholarly context in which they can be evaluated . The 
following reactors are included within the ORNL Historic 
District and are considered to contribute to the district: 
Graphite Reactor (1943), Bulk Shielding Reactor (1950), Low 
Intensity Test Reactor (1952), and Oak, Ridge Research 
Reactor (1955-1958). It is the opinion of the HPS that the 
Tower Shielding Facility complex (1954) and the Aircraft 
Reactor Experiment Building (1954) are eligible for 
inclusion to the National Register. It is the opinion of 
the HPS that the Homogeneous Reactor Experiment Facility 
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(1951)and the Homogeneous Reactor Experiment-2 (1956), the • 
Molten Salt Reactor Experiment Facility (1961-1965, which 
includes modifications to the Aircraft Reactor Experiment 
Building 7503 and construction of associated facilities), 
the Health Physics Research Reactor (1962), the Experimental 
Gas-Cooled Reactor (1964), and the High-Flux Isotope 
Reactor(1965) are not eligible for inclusion in the National 
Register. 

The Old and New Hydrofracture Facilities were also 
evaluated within the context of a finite property not 
expected to survive 50 years . This technology is a long
standing and standard method used in other fields such as 
for oil wells and water wells. As an experiment, beginning 
in the mid-1960s, ORNL applied this method to liquid low
level waste (LLLW) disposal with little succes~. It is 
doubtful that this method was used elsewhere, and due to its 
lack of success, was not attempted afterwards. For these 
reasons, it is the opinion of the HPS that these properties 
are not eligible for inclusion in the National Register . 

In summary, it is the opinion of the HPS that a 
district at the original X-10 site, ORNL Historic District, 
is eligible for inclusion in the National Register under 
Criterion A for its historical associations with the 
Manhattan Project, development as a national laboratory 
within the overall post-world War II government sponsored • 
scientific movement, and early nuclear research. It is the 
HPS's opinion that the ORNL District is also eligible for 
inclusion in the National Register under criterion C for the 
engineering merits of many of the properties and for its 
contributions to scientific research. Further, it is the 
HPS's opinion that the proposed district meets Criteria 
Consideration G for exceptional significance with the period 
of siqnificance extendinq throuqh 1951. 

Of the 26 Manhattan Project period properties at the 
ORNL main facilities complex, 15 are within the boundaries 
of the proposed historic district, although one of these is 
noncontributing. The TN-SHPO had previously determined at a 
consensus level that Stack 2017 was eligible for inclusion 
in the National Register . Within the context of a facility
wide inventory, this property fell outside the boundaries of 
the proposed district, and it is the opinion of the HPS that 
this structure is not eligible for inclusion in the National 
Reqister. 

It is the opinion of the HPS that the following 
properties outside the ORNL main facilities complex meet 
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criteria consideration G for exceptional significance and 
are also eligible for inclusion in the National Register: 
Buildings 7001 and 7002 in the East Support Area under 
Criterion A, Building 7503 Aircraft Reactor Experiment 
Building under criterion A, Tower Shielding Facility (7700) 
under Criteria A and C, and White Oak Lake and Dam 
(structure 7846) under criterion A. A discussion of the 
proposed district and the individual properties is contained 
in Chapter III. 

Although many respected scientists worked at ORNL over 
the years, most of the research projects have been a team 
effort that extended over many years with a wide variety of 
personnel . In addition, many of these scientists are still 
alive. For these reasons, it was the opinion of the HPS 
that there was no significance under Criterion B. 

Pursuant to Section 106 of the NHPA, the HPS applied 
the Criteria of Effect as defined at 36 CFR 800.9 to a 
proposed building program at ORNL as presented in the "ORNL 
site Development Plan . II This effect assessment is 
contained in Chapter IV. It is the opinion of the HPS that 
this building program will have an adverse effect to (1) 
ORNL Historic District, (2) New Bethel Baptist Church 
(Building 0903), and (3) Aircraft Reactor Experiment 
Building (7503). These activities would have the potential 
to have no adverse effect on the Tower Shielding Facility 
(7700 Area). The proposed plans would have no effect on 
White Oak Lake and Dam (Structure 7846) and on Buildings 
7001 and 7002. 
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CHAPTER II. HISTORICAL CONTEXT 

INTRODUCTION: The purpose of this report is to 
evaluate the National Register eligibility of DOE properties 
at ORNL. ORNL is located south of Oak Ridge, in Andersone 
and Roane counties, Tennessee (Figure II-l) . The history of 
this complex is inseparable from the history of the 
Manhattan Project, the world famous effort to produce an 
atomic bomb for use in World War II . The history of the 
Manhattan Project includes efforts all across the United 
states, but there are three key areas that are pivotal to 
the history of this project. These areas are the plutonium 
plant in Hanford, Washington, code-named "Site w"; the 
headquarters and production plant site near Clinton , 
Tennessee, code-named "Site X," which contained four 
components, the Townsite (present-day city of Oak Ridge , X-
10 (present-day ORNL), K-25, and Y-12i and a weapons 
research center at Los Alamos, New Mexico , code-named 
"Site Y." 

• 

The X-10 Site, renamed the "Oak Ridge National 
Laboratory" in 1948, is located within the ORR, an 
approximately 59,000-acre area acquired by the United States 
Government between 1942 and 1944 as part of the Manhattan 
Project. The ORR is a sprawling and varied area roughly 17 ~ 
miles long and 7 miles wide that includes areas in both 
Roane and Anderson counties in Tennessee. The ORR is 
located about 20 miles northwest of Knoxville, the largest 
city in East Tennessee. The area is located in the "Ridge 
and Valley" physiographic province between the Appalachian 
Mountains to the southeast and the cumberland Plateau to the 
northwest. The topography in the area has a "washboard" 
appearance that consists of a series of parallel steep 
ridges and narrow valleys that trend northeast/southwest 
through the region. 

In 1943 Tennessee Governor Prentiss Cooper, perhaps in 
part due to the amount of the State of Tennessee's land that 
had already been lost to Tennessee Valley Authority (TVA) 
dams and the Great Smoky Mountain National Park and, perhaps 
disturbed over the secrecy of the Manhattan Project and the 
absence of coordination with state officials , declined to 
cede sovereignty over the land comprising the ORR to the 
federal government. Thus, this area was not legally a 
military reservation but rather a militarily restricted area 
Robinson 1950.60-61). 

When the government acquired this land, it was an 
isolated rural area with scattered crossroad communities 
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such as Scarboro, Elza, and Wheat. In January 1943, the • 
U.S. Army named the ORR the Clinton Engineer Works, which 
included the three production facilities and the Townsite 
for the workers. The name Clinton was chosen because the 
closest rail center and town was Clinton, the Anderson 
County seat. After the Townsite was laid out along the side 
of Black Oak Ridge, the u.s. Army named the Townsite "Oak 
Ridge," and the post office in the town bore this name 
(Jones 1985:79; Tennessee Historical Commission [THe] 
N.D.:683). However, the three production facilities (the 
X-lO site, the K-25 Site, and the Y-12 Plant) were still 
generally referred to as the Clinton site, and historical 
sources from the 19405 and early 19505 also refer to the 
area in general as Clinton. It was only after World War II 
that the name Oak Ridge came into usage for the area . Since 
"Clinton," as a location, is now understood to refer to the 
City of Clinton, the Anderson County seat, to avoid 
confusion, the term ORR will primarily be used in this 
report to refer to the Tennessee production site. 

PRE-1942 PERIOP: Through archaeological excavations, 
it is known that the East Tennessee region has experienced a 
long history of human occupati on which cover all of the 
major periods defined by archaeologists. Chronologically, 
occupation begins with the Paleo-Indian Period which started 
about 10,000 years ago. This period primarily consisted of 
nomadic tribes without "settlement patterns" as we define • 
them. The next period, the Archaic Period, began about 6000 
years ago and lasted until about the beginning of the 
Christian era. During this period, settlements focused on 
low elevations along rivers and streams. The Woodland 
Period lasted from about the beginning of the Christian era 
to about 1000 A. D. During the Woodland Period, settlement 
patterns were based on seasonal migration to maximize the 
exploitation of natural resources. Peoples tended to settle 
along streams in the summer months to gather aquatic 
resources, and in the fall when flooding made these areas 
unsafe and food scarce, they moved to the hillsides living 
in rockshelters gathering nuts: They also had an extensive 
trading network, farming system, and ceramic technology. 
The Mississippian Period began around 1000 A.D. and lasted 
until the arrival of Europeans in the late 1600s. A 
distinctive feature of this Period is that humans switched 
from a nomadic hunting-and-gathering economy to a system 
based on large, sedentary villages dependent on agriculture. 
When Europeans arrived in the late 1600s and early 17005, 
they encountered the last segment of human occupation before 
Euroamerican settlement , a group of people known as the 
Cherokee Indians who comprise the Historic Native American 
Period (Fielder 1974:7-11). 
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Early Euroamericans in this area were primarily English 
and French . They we re often known as "longhunters II due to 
the extended times they were absent from their home bases. 
While the French explorers tended to be more interested in 
trading with the Indians, the English tended to be more 
interested in long term settlement in the area. The 
construction of Fort Loudoun in 1756 on the Tellico River, 
about 15 miles from pres ent day Oak Ridge, among other 
things, was a statement to the Cherokees and the French that 
the English had long range plans to remain in the area . The 
English established claim to this area over the French when 
it won the French and Indian War in 1763. Afterwards, the 
English established permanent settlements in the region . 
After extensive settlement by Euroamericans and fUrther land 
disputes with the Cherokees, the Cherokees were forced in 
1838 to relocate to pres ent-day Oklahoma traveling along the 
infamous "Trail of Tears." 

Most of the X-10 site, as well as the K-25 Site, is 
located in northern Roane county . Settlement by 
Euroamericans in present day Tennessee first occurred in 
eastern Tennessee as settlers from North carolina, Virginia, 
and Pennsylvania migrated westward. During this period, 
Kingston , the Roane County seat, was a pivotal community in 
the state . After North Carolina in 1789 ceded the territory 
that was to become Tennessee to the federal government, the 
government in 1792 established a military post , Fort 
Southwest Point, a mere mile from Kingston, which gave great 
stature to the community. The town was located along a 
major stage route from Nashville to Washington and was a 
well-known stopping point. Also, during a period when water 
transport was as important if not more important than 
overland transport, Kingston was ideally situated either on 
or near the Tennessee, Clinch, Emory, and Little Emory 
Rivers. In 1801, Roane County, named for Tennessee Governor 
Archibald Roane, was formed from Knox County. During this 
period, virtually the only area of the state to be settled 
was East Tennessee, and the State's capitol wa s in 
Knoxville . Due to Kingston's prominence , the State 
Legislature selected Kingston as Tennessee's state capitol 
for one day, 21 September 1807. However , the Tennessee 
General Assembly moved the capitol back to Knoxville the 
next day. Again in 1843 Kingston was discussed as the 
potential site for the state capitol. Although the state 
Legislature named Kingston as the State's capitol, the House 
of Representatives chose Murfreesboro. As a compromise 
measure, the Legislature selected Nashville , which has been 
the State's capitol since (Robinson 1950:27-28). 
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The two other major components of the ORR, the Townsite 
and the Y-12 Plant, are located in Anderson County. 
Anderson county was established in 1801 and named for Joseph 
Anderson, a United states Senator and former territorial 
judge who lived in nearby Knoxville. The county seat, which 
is located about nine miles north of the Townsite, was 
originally named Burrville in honor of Aaron Burr who was 
then Vice-President . However , after the scandals of his 
duel with Alexander Hamilton and his treasonous Western 
colonization scheme, the name of the county seat was changed 
to Clinton. It is unclear if the town was named in honor of 
George Clinton who was then Vice-President or his nephew 
DeWitt Clinton who was then Mayor of New York, both of whom 
were nationally recognized (Hoskins 1979:16-19). Early 
settlers included William Tunnell, Anne Howard, Isaac 
Freels, and Collins Roberts. Descendants of most of these 
people still occupied the area around Clinton in 1942. 
Place names within the Manhattan Project site such as Freels 
Bend and Robertsville were derived from the names of these 
early settlers. 

• 

The economy of the area prior to 1942 was somewhat 
typical for the region and was primarily based on small
scale farms. Most settlers resided within the narrow 
valleys along the bottom lands of streams and rivers. The 
adjoining mountainous terrain prevented large-scale farming, 
and there was little ownership of slaves in the area. One • 
exception is Collins Roberts who settled in the area in 1804 
(Young N.D.:6). Around the Roberts farm, the site of the 
present-day downtown of the city of Oak Ridge, a community 
name Robertsville evolved. East Tennessee, including this 
area, generally supported the Union cause during the Civil 
War while the remainder of the state tended to support the 
Confederacy. From the early settlement period through the 
Depression, farmers in this area tended to be "subsistence 
farmers" who survived by producing crops and livestock 
primarily for their own use with minimal trading or 
bartering. 

The area is somewhat atypical in the amount of 
nineteenth and early twentieth century industrial 
development in the area. Coal is the region's most abundant 
natural resource, and the western third of Anderson County 
lies in the CUmberland coal fields (Jones 1987:69) . In the 
late 1800s, as an outgrowth of the industrial revolution, 
groups of investors hoping to capitalize on the abundant 
natural resources along the CUmberland Mountains built 
company towns all along the mountain range. TWo of these, 
Rockwood and Harriman, are located in Roane County. 
Although farming was the main occupation in the region, some 
residents worked in the coal mines or for other industries. 
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Like most areas in the united states, Anderson and 
Roane counties were hard hit by the Great Depression, 
perhaps more so due to their partial dependence on the coal 
industry. An event that dramatically changed the region and 
greatly affected employment in the area was the of TVA in 
1933. Although TVA is often perceived as a "power" agency, 
TVA's legislative mandate was to solve many of the problems 
in the Tennessee River Watershed (including areas in seven 
states) through the development of a multi-state plan that 
would involve the proper use, conservation, and development 
of Tennessee Valley natural resources. Within this context, 
the implementation of flood control and the production of 
inexpensive hydro-electric power were two of the major 
directives of TVA. As a result, TVA built a series of dams 
along the Tennessee River. The first project by this unique 
agency was the construction of Norris Dam across the Clinch 
River in the northern tip of Anderson county. Built between 
1933 and 1936, this dam resulted in the inundation of 34,000 
acres of land in Anderson, Campbell, Claiborne, Grainger, 
and Union counties. The Norris Dam had dramatic and far
reaching effects on the area as well as the entire 
Southeast. The Anderson County historian put the 
construction of the dam in this context: 

... The constructio~ of Norris Dam, its impact 
on Anderson County life, and the potentialities it 
created for the future constituted one of the 
major turning points which determined the ultimate 
direction Anderson County's social, economic, and 
political development would take (Hoskins 
1979:78). 

Although the Norris Dam brought many beneficial results 
to the region, it was also a frustrating and enraging 
experience for many people who were forced to leave farms 
that had been in their families for over 100 years. It is 
ironic that the dam itself, only six years after its 
construction, became a pivotal reason that this area was 
chosen as the location for "Site X" in the Manhattan 
Project . Like the dam, the selection of this area as part 
of the Manhattan Project also brought benefits to the area 
while embittering many residents. Some were forced to leave 
their farms and homes with as little as two weeks notice for 
a nebulous and mysterious "war effort." 

BUILDINGS REMAINING FROM PRE-1942: After the government 
purchased the ORR, most of the existing buildings were 
demolished. However, about 180 houses were retained for 
residential use . Immediately after World War II, all but a 
handful of these were demolished. Only a few pre-1942 
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buildings remain within the 59,000-acre ORR and none are 
within the ORNL main facilities complex (although the New 
Bethel Baptist Church and Cemetery, a National Register 
property, is immediately across Bethel Valley Road from 
ORNL). It is unknown at this time how many pre-1942 
buildings are located at the Y-12 Plant or the K-25 Site. 
Five known pre-1942 buildings exist outside the complexes 
but within the original ORR boundaries, all of which are 
included in the National Register: (1) the ca. 1810 Freels 
Log Cabin, (2) the ca. 1900 New Bethel Baptist Church and 
Cemetery, (3) the 1901 George Jones Memorial Baptist Church, 
(4) the ca. 1920 J. B. Jones House, and (5) the 1942 Luther 
Brannon House . 

1942-19.5 PERIOD: The selection of Anderson and Roane 
counties for the location of Site X of the Manhattan Project 
in 1942 had its roots in research extending back several 
years. [A general chronology of the Manhattan Project is 
contained in Appendix D.] Several European scientists 
conducted research and experiments in atomic studies 
throughout the 1930s. It should be kept in mind that during 
the 1930s, the European scientific community was unsettled 
and in flux as many scientists from Germany and Italy, 
fearful of the political unrest and oppressions in their 
countries, fled to the United states or more stable areas of 
Europe. Ironically, many of these scientists were 
instrumental in the research that led to the United states 
being the first country to develop the atomic bomb. 

A cornerstone of this research was work conducted by 
Enrico Fermi in Italy in 1934. Fermi systematically 
bombarded the atoms of all known elements with neutrons. 
This work was not fully understood until 1938 when research, 
conducted by German radiochemists otto Hahn and Fritz 
strassmann, on uranium expanded the scientific community's 
understanding of the process. Hann and strassmann showed 
that the new substances created during the experiment were 
lighter elements and weighed less than the original uranium 
nucleus, thereby concluding that the splitting process must 
produce a surplus amount of energy. Based on the work of 
the German scientists, Lise Meitner and her nephew otto 
Frisch, two Austrian scientists who had fled Germany, 
concluded that so much energy had been released that a 
previously undiscovered process was involved. Frisch, using 
the term for cell division in biology, binary fission , named 
the newly discovered process "fission." Although Fermi had 
not recognized it, he had produced fission in his 1934 
experiments (Gosling 1990:2). 

As a result, the scientific community came to the 
conclusion that, theoretically, there was the possibility 
that atomic energy could be realized. Scientists soon 
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discovered that splitting the uranium atom not only released 
energy but also released two or three additional neutrons. 
Further, under the right conditions, scientists theorized 
that it might be possible that these newly released neutrons 
would smash other atoms, thereby releasing more neutrons to 
bombard still more atoms thus generating a continuous 
emission of energy. In theory, this process, or chain 
reaction, would be self-sustaining and would continue for as 
long as uranium atoms were present (Jones 1985:6-7). 

One of the keys to this process is, of course, uranium, 
a rare element that is found in a variety of locations but 
rarely in concentrated form. Prior to World War II, the 
uses of uranium were limited and it was not widely mined. 
In the 19308, the major known location of uranium was the 
Shinkolobwe mine in the Belgian Congo in Africa, which was 
owned by the Belgian firm of Union Miniere du Haut Katanga. 
This firm dominated the world market, and with ores 
stockpiled in warehouses sufficient to meet anticipated 
demands for the next 30 years, closed its mining operations 
in 1937 (Jones 1985:8) . Eventually, the Manhattan Project 
acquired this ore as well as new ores mined from their 
African mines. In addition, more uranium ores were acquired 
from the Eldorado mine in canada and mines on the Colorado 
Plateau (Jones 1985:79-80; THC N.O.:659) . Surprisingly, 
from this start, the United states became the leading 
uranium producer in the western world by the late 1950s 
(Little 1958:73). 

In the 1930s scientists discovered that atoms of the 
same element could contain different numbers of neutrons, 
and that this different number of neutrons caused them to 
weigh differently. The term isotope was then used to 
designate any of two or more forms of an element having the 
same atomic number but different atomic weights. Natural 
uranium is composed of three isotopes: uranium-238, 
uranium-235, and uranium-234. All three uranium isotopes 
have 92 protons in their nuclei and 92 electrons in orbit. 
However, uranium-238, which composes about 99.28 percent of 
uranium, has 146 neutrons in its nucleus; uranium-235, which 
composes only about 0.71 percent, has 143 neutrons; and 
uranium-234, which composes just a trace. Scientists soon 
discovered that the common uranium-238 isotope is not 
fissionable, but when bombarded with neutrons becomes 
radioactive and disintegrates. On the other hand, the much 
rarer isotope, uranium-235 is fissionable by both slow and 
fast neutrons. To maintain a self-sustaining chain 
reaction, at least one neutron emitted by the uranium-235 
atom has to penetrate another uranium-235 atom. Scientists 
also discovered that when uranium-235 does fission, due to 
the prevalence of uranium-238 and the fact that fast 
neutrons were subject to capture by uranium-238, it 
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becomes improbable for neutrons emitted by uranium-235 to • 
avoid being captured by the more abundant uranium-238 atoms . 
In addition, many neutrons either escape completely from the 
uranium or are absorbed by impurities within the uranium. 
This is why uranium does not fission in its natural state. 
Further research led to the discovery of the isotopes 
neptunium and plutonium and the fact that plutonium behaves 
much like uranium when split, meaning that it was also 
subject to fission and therefore conducive for use in a bomb 
(Thomason and Murphy 1991:E7). 

Scientists concluded that one method to create fission 
was through the separation of uranium-235 from uranium-238 
to increase the chances of a chain reaction occurring. 
However, because the two uranium isotopes are chemically 
identical, this separation could not be achieved by chemical 
means. Also, the small difference in mass between them 
meant that separation by physical means would be virtually 
impossible. By the late 1930s , scientists at various 
laboratories and universit i es across the United States, 
literally from New York to California, had identified six 
primary methods of separating fissionable material: 
electromagnetic separation, centrifugal separation, thermal 
diffusion, gaseous diffusion, the production of plutonium by 
a uranium chain-reaction in enriched piles of graphite, and 
the production of plutonium by a uranium chain-reaction in 
enriched piles of heavy water (Thomason and Murphy 1991:E8) . ~ 

In general, by 1939, available research suggested it 
was theoretically possible to use atomic energy to develop a 
bomb more powerful than anything then known. Yet, it was 
all theory. Even the uranium-graphite system, which in 1941 
appeared to be one of the more promising systems, seemed 
more likely as a power source for large ships or planes than 
for use in a bomb (Jones 1985:11). In fact, in 1939 Fermi 
wrote that there is IIlittle likelihood of an atomic bomb, 
little proof that we were not pursuing a chimera" (Gosling 
1990:6). 

However, several of the European refugee scientists , 
including Fermi, Hungarians Leo Szilard, Eugene Wigner and 
Edward Teller were well aware the Nazis were supporting 
nuclear research in Berlin. The possibility that the 
Germans might develop an atomic bomb made them terrified. 
While there was no certainty that the process could produce 
a bomb , they felt that they could not afford to ignore the 
possibility. ThUS, they pursued two avenues to prevent the 
Germans from gaining a nuclear advantage. The first was to 
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get all scientists conducting research in this field to 
agree not to publish their findings. Amazingly, this goal 
was nearly achieved in 1939 when leading scientists in Great 
Britain and the United States agreed . However, one French 
scientist, Frederic Joliot-Curie, refused. His 
determination to publish his own findings led other 
scientists to publish their own papers, and a wide variety 
of articles appeared through late 1940 at which time the 
publication of articles on atomic energy generally ceased 
(Jones 1985:11-12). 

The second approach used by Fermi and his colleagues 
was to approach the United states government and encourage 
it to sponsor research in this field. From March to July 
1939, these men met with various military personnel but to 
no avail. They then decided to enlist the aid of Albert 
Einstein who was far more famous. Szilard drafted a letter 
to President Roosevelt for Einstein's signature and through 
friends arranged a meeting with Einstein. Szilard explained 
the situation, and Einstein quickly understood the 
ramifications of the research. It is unclear if Einstein 
rewrote the letter, or if he merely signed it, but the end 
result was a signed letter by Einstein to the President. 
This letter noted the possibility that chain reactions 
utilizing uranium could produce "extremely powerful bombs," 
and that since Germany was pursuing this avenue of research, 
the united states should pursue it as well (Gosling 
1990:vii). President Roosevelt never directly responded to 
Einstein's letter, but he did meet two months later on 11 
and 12 october 1939 with his close friend and adviser 
Alexander Sachs who had served as an intermediary between 
Szilard and Einstein. Although the President was initially 
noncommittal, on the second day of the meeting he 
acknowledged the need to pursue research into atomic energy. 

President Roosevelt appointed an Advisory Committee on 
Uranium which met for the first time on 21 October 1939. 
This committee included both civilian and military 
representatives . Its role was to investigate current 
research in uranium and to develop a recommendation for the 
role the united States would play in its further 
development. On 1 November 1939 the Committee recommended 
limited funding for the Fermi-Szilard pile experiments 
already underway at Columbia University. In early 1940, the 
committee also recommended limited research on isotope 
separation and chain reactions. 

In September 1939, after the German invasion of Poland, 
Vannevar Bush, president of the carnegie Foundation, 
approached the Roosevelt administration to request that the 
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government sponsor a national science organization as part 
of the war effort. In June 1940, President Roosevelt 
appointed Bush as head of the newly created National Defense 
Research Committee. This Committee eliminated military 
membership on the Uranium Committee and reorganized it as 
the Office of Scientific Research and Development section on 
Uranium, which was code-named "S-l" (Section One of the 
Office of Scientific Research and Development) (Gosling 
1990:9). One of Bush's first actions was to block further 
publication of articles on uranium research (Gosling 
1990:7). On 28 June 1941, less than a week after Germany 
invaded the Soviet Union, an executive order established the 
Office of Scientific Research and Development (OSRO) . Bush, 
as director, now reported directly to the President, and 
James Conant who was president of Harvard University became 
the head of the National Defense Research Committee. Bush 
and Conant's role in bringing these research concepts to 
reality was critical. On 9 October 1941 Bush met with 
President Roosevelt and discussed various aspects of the 
research project. President Roosevelt gave Bush the 
authority to determine if a bomb could be made and at what 
cost, but did not give Bush the authority to proceed with 
the development of a bomb · (Hewlett and Anderson 1962:46). 
At this meeting President Roosevelt approved u.S. Army 
involvement. 

Throughout the fall of 1941 and early 1942, research at 
various universities indicated that an atomic bomb could be 
produced. Japan's attack on Pearl Harbor in December 1941 
and the subsequent entry of the United States into World War 
II increased the focus to proceed with such a research 
program. Bush was in frequent contact with President 
Roosevelt outlining advancements in the research. In May 
1942, Bush directed Conant to meet with various individuals 
and make recommendations on all approaches to the bomb 
disregarding cost. Conant's S-l Committee analyzed the four 
leading methods of isotope separation: gaseous diffusion, 
centrifuge, electromagnetic, and pile. Since none of the 
four methods could be said to be clearly superior to the 
others, the S-l committee recommended that all four be 
pursued and that all four have plants and full scale 
production facilities built as if each were the only method 
under consideration. While this may seem irresponsible, if 
not excessive, the key concern was winning World War II 
rather than developing the bomb as cost efficiently as 
possible. 

Bush outlined the proposed program for President 
Roosevelt in a 17 June 1942 letter. Bush advised President 
Roosevelt that a full scale bomb development program was 
feasible and recommended the initiation of such a project 
including the search for an appropriate production site . 
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The President signed Bush's report with an "OK" beside his 
initials, and the as yet unnamed Manhattan Project was 
formally launched. As one historian wrote, "The United 
states was now firmly and fully committed to an all-out 
effort to build an atomic bomb" (Jones 1985:39). 

However, this firm and full commitment did not include 
a AAA priority rating. When the project was rated in July 
1942, it received an assignment of only an AA-3 rating. 
This comparatively low ranking was given because, within the 
overall context of the effort to win World War II, the 
atomic bomb was a long shot. Under standard rules, AA-3 was 
the highest possible classification for plant construction 
jobs (THe N.O:657). Tying up strategic materials and 
personnel for its development might risk losing World War II 
(THC N.D.:657). The higher AA-1 and AA-2 ratings were 
assigned only to essential weapons scheduled for early 
production. The special AAA rating was reserved for 
breaking bottlenecks. However, after much maneuvering, the 
project was awarded the coveted AAA rating in September 1942 
on an as needed basis and an overall upgrade to AA-2X in 
March 1943 (THe N.D.:660, 682). With the AAA rating, the 
project was able to edge out competing interests for 
materials, gaining enemies in the process and a reputation 
for robbing other programs (THC N.D.:682). 

President Roosevelt's commitment to the basic atomic 
research program as a war-related effort meant military 
involvement and control. Security needs logically placed 
the program within a military con~ext, and construction 
needs logically placed the program within jurisdiction of 
the u.s. Army Corps of Engineers (Corps). Within hours of 
President Roosevelt's approval, the U.S. Army designated 
Colonel James C. Marshall, a 25 year veteran of the Corps, 
to organize and administer the construction work for the new 
program. The u.s. " Army and the Corps thus became 
responsible for site selection; the design, construction and 
operation of the plants; the organization of a special 
laboratory to design, manufacture, and test atomic weapons; 
and the responsibility for security for the entire project 
(Jones 1985:603). An army officer would be in overall 
command of the entire project, and the S-l Committee, 
comprised of scientists, would be in charge of university 
research and pilot plant studies. As one historian wrote, 
"With this reorganization in place, the nature of the 
American atomic bomb effort changed from one dominated by 
research scientists to one in which scientists played a 
supporting role in the construction enterprise run by the 
united states Army Corps of Engineers" (Gosling 1990:12). 
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Colonel Marshall moved his operation from Syracuse, New 
York to New York city, New York where he set up temporary 
headquarters and opened a liaison office in Washington. He 
also recruited several of his former employees from the 
Syracuse Corps District. However, some U.S. Army personnel 
did not feel that Colonel Marshall was decisive or fast
acting enough to manage this specific type of program. 
Thus, on 17 September 1942 the 48 year old U.S . Army Colonel 
Leslie R. Groves, who was promoted to Brigadier General 
within a week, was appointed to head the Manhattan Project. 
Colonel Marshall remained as District Engineer where his 
more cautious temperament proved useful (Gosling 1990:14). 
General Groves selected as his assistant Lieutenant Colonel 
Kenneth D. Nichols who had been Colonel Marshall's 
assistant. [In 1943, Nichols was promoted to Colonel 
Marshall's position as District Engineer.] 

General Groves had been assigned to the Corps for two 
years where he had been in charge of all construction 
activities including the just completed Pentagon (National 
Historic Landmark) (Groves 1962:3). He had been 
anticipating an overseas assignment and was furious about 
his appoint~ent to what he termed a "pipe dream" (THC 
N.D.:660). Yet General Groves, who had an engineering 
degree from West Point and had strong administrative 
abilities, threw himself completely into the project. 
within two days, General Groves moved to obtain a site for 
plant production in Tennessee, secured the coveted AAA 
priority rating for the project, and had moved the District 
headquarters from New York to washington. The role of 
General Groves in this project, which has been described as 
"the equivalent of building a Panama Canal each year for 
three consecutive years," cannot be underestimated 
(Construction 1945:114; Robinson 1950:(2). "The project did 
go forward on time and virtually every aspect of it, from 
the site location in Tennessee to the final details of the 
bombing run at Hiroshima, bore the general's personal 
imprint" (Johnson and Jackson 1981:4). 

While few kind things have been written about him 
personally, his skills were never questioned. Perhaps the 
only really personal anecdote in the histories of this 
project concerned the only weakness a Federal Bureau of 
Investigation check turned up, a passion for chocolate. 
During World War II, he stored his chocolate supply in the 
same safe where the project's most important documents were 
kept (Johnson and Jackson 1981:3). By most accounts, 
General Groves was abrasive, arbitrary, and ill tempered. 
He was a man who was driven to do a job well regardless of 
other people's feelings or opinions. His intelligence was 
more than matched by a rare ability to juggle and merge all 
of the personalities, obscure scientific and technical 
components, and one of the largest construction jobs ever 
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undertaken in the United States into a completed product in 
three years . 

One historian wrote this of General Groves: 

Groves was practical-minded military man, 
brusque and goal-oriented. His aide, Colonel 
Nichols, characterized his heavyset boss as 
ruthless, egotistical, and confident, Hthe biggest 
S.O.B. I have ever worked for. He is most 
demanding. He is most critical. He is always a 
driver, never a praiser. He is abrasive and 
sarcastic." Nichols admitted, however, that if he 
had it to do over again, be would once again "pick 
General Groves [as his boss]" because of his 
unquestioned ability (Gosling 1990:37). 

Another historian wrote of General Groves: 

"Those who like him recall that he was hard
driving, courageous, tough, responsible, and 
efficient. They say he demanded respect and got 
the job done. Those less fond or his style 
remember him as blunt, impatient, ruthless, 
tyrannical, severe, and inconsiderate. For them, 
he was a strict taskmaster (Johnson and Schaffer 
1992:21) • 

The initial cover name given to the project was 
Laboratory for the Development of Substitute Materials, or 
DSM. However, General Groves did not like the name. Since 
typically, Corps districts were geographically defined and 
given the name of the city in which they were headquartered, 
Colonel Marshall and General Groves decided to use the name 
Manhattan after the city in which Colonel Marshall had 
established his temporary headquarters. The name "OSM" was 
used periodically after that, but over time, the name was 
completely superseded by "Manhattan." There was some 
criticism for setting up the new district in a large urban 
area, but an argument for it was that it · is easy for a small 
bureaucratic office to blend into a large urban landscape. 
Regardless, on 16 August 1942, a new Corps district was 
formally established, the Manhattan Engineer District (Jones 
1985:40-44). However, this district broke tradition in that 
it had no geographic boundaries but was rather bounded by 
the common theme of producing an atomic bomb. Taking its 
name from the Corps designation, the project soon became 
known as the Manhattan Project. 

As the Corps searched in the summer and fall of 1942 
for a site to build its plant(s), scientists at various 
universities across the united states vied, not only to 
complete the project before Germany, but to establish their 
university as the premiere research center. As the fall 
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approached, the competing universities knew that some of the 
methods, perhaps all but one, could be eliminated. 
Competition was keen among these scientists to prove that 
their process was the most workable and promising (Gosling 
1990:14). After extensive evaluations, the S-l Committee, 
in November 1942, made a preliminary decision as to which 
methods to implement. The committee chose to eliminate the 
centrifuge process . This process involved the separation of 
uranium-235 and uranium-238 isotopes by using centrifugal 
force in a cylinder spinning rapidly on its vertical axis to 
pull off the lighter isotope at the center and top of the 
cylinder (Hewlett and Anderson 1962:30; Gosling 1990:7; 
Jones 1985:10). The committee decided to retain the gaseous 
diffusion, the pile, and the electromagnetic processes and 
orders were given to proceed with full-scale production 
(Gosling 1990:14-15). (Of the six methods originally under 
consideration, the liqu id diffusion process had previously 
been eliminated in 1940. The debate over using heavy water 
or graphite in the pile continued . ) 

After the November meeting of the 5-1 Committee, as a 
checks-and-balance approach, Bush appointed Warren Lewis of 
the Massachusetts Institute of Technology to head a final 
review committee (Lewis Committee), which again visited all 
the university research facilities. While the 5-1 Committee 
had strongly endorsed University of California, Berkeley 
(Berkeley) professor Earnest O. Lawrence's electromagnetic 
process and even considered funding only it, the Lewis 
Committee expressed grave reservations about the process . 
In December, the 5-1 Committee again met to discuss the 
Lewis Committee recommendations. Ultimately, a compromise 
program was developed which was approved by President 
Roosevelt on 28 December 1942 . This program, which would 
ultimately cost more than two billion dollars, involved the 
construction of full-scale gaseous diffusion, pile, and 
electromagnetic plants as well as heavy water production 
facilities (Gosling 1990:14-16). With no separation process 
as a clear leader, the stage was set for debates to range 
throughout the length of the Manhattan Project as to which 
process would be most successful and for various scientists 
to request that facilities for certain methods be expanded 
or reduced. 

In the meantime, during the summer and fall of 1942, 
while scientists were thoroughly and at great length 
debating which methods to pursue in developing an atomic 
bomb, the corps turned its attention to selecting and 
developing a construction site for the production plants 
that would be appropriate for whiChever methods that were 
ultimately chosen. One of the first decisions involved 
choosing a contractor, and in June 1942, the Corps selected 
Stone and Webster Engineering Corporation (stone and 
Webster) as the principal contractor for the entire project 
(Hewlett and Anderson 1962:76). Various individual 
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components of the project would be let to other firms, for 
instance, the architectural firm of Skidmore, Owings and 
Merrill of Boston was selected to develop the plans for the 
Townsite. 

In general terms, the Corps Manhattan Engineering 
District was a national district with facilities scattered 
across the United states. The one under primary 
consideration in this report is the X-10 Site within the 
Clinton Engineering Works (~EW or the ORR) at Oak Ridge. 
Yet, the ORR was only one member of a very large "team." 
Concurrent work was also underway at universities, 
laboratories, ' and plants across the United States. The team 
was composed of various research efforts at places such as 
columbia University, University of Chicago, and Berkeley. 
Minor plants produced the materials to build the facilities 
as well as for use in them. For instance, over 20 firms 
worked on the design and manufacturing problems for the K-25 
Site and 15 principal firms provided structural components 
(which did not include university research and more minor 
subcontractors). Raw materials were procured from uranium 
mines such as those in Colorado. A map showing the location 
of some of the major sites associated with the Manhattan 
Project is shown on Figure 1I-2. 

There were three large sites where substantial 
construction activities specifically for this project 
occurred: the Hanford Site (Hanford), code-named "Site W"; 
the Clinton Engineer Works (ORR), code-named "Site X"; and 
the Los Alamos Laboratory (Los Alamos), code-named "Site Y". 
The history of these three areas developed concurrently and 
greatly overlap making it difficult to develop a linear 
chronological history of the project. However, before 
discussing the ORR in detail, a brief history of Los Alamos 
and Hanford is given below. 

LOS ALAMOS: EVen as the land was being purchased in 
Tennessee for "Site X," the Corps began its search for a 
site where the bomb would be assembled, a facility code
named "Site Y. II Unlike the ORR or Hanford, which were 
production sites to deliver a raw material, Site Y was a 
scientific center designed to coordinate the weapons 
program. The task of those working at Los Alamos was to 
design and assemble a bomb or bombs using the enriched 
uranium and plutonium produced at the ORR and Hanford. 

Throughout 1942 there were discussions about how to 
coordinate the military applications of an atomic bomb. Dr. 
J. Robert Oppenheimer, a Berkeley professor who spearheaded 
the construction of the bomb, proposed that the scientists 
would work together in a single facility where theoretical 
and experimental work could be done, rather than continuing 
their research at individual universities as they were then 
doing. For security reasons, Oppenheimer suggested that the 
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bomb laboratory be located secretly in an isolated area so 
that the scientists could freely exchange ideas (Gosling 
1990:35). This free-flow of ideas approach was radically 
different than the "need to knowu approach that permeated 
Hanford and the ORR. The associate director at Los Alamos 
was Enrico Fermi . 

General Groves approved this approach and he and 
Oppenheimer developed site criteria. The criteria dictated 
that the site be surrounded by hills in a thinly settled 
area of the southwest where a community of 250-400 persons 
could live in isolation. It also had to meet the basic 
generic requirements of the u . s. Army which included good 
rail and motor transportation, adequate water, isolated 
areas for testing, and a climate suitable for year-round 
construction. Corps personnel evaluated several sites, some 
by horseback, and narrowed the search to the santa Fe area. 
The first site shown to General Groves and Oppenheimer, 
Jemez Springs , was re j ected by both. Oppenheimer stated 
that the tall cliffs around the valley floor would give his 
people claustrophobia and that the existing houses were too 
humble for his staff. General Groves thought the site 
looked prone to flooding . The next site, the 790-acre Los 
Alamos Ranch School for Boys sat on a mesa overlooking the 
upper Rio Grande Valley. It had an attractive campus with 
over 50 log and stone buildings and well-kept grounds. The 
site pleased Oppenheimer, and the only fault General Groves 
found with it was an inadequate road to the facility which 
was rebuilt as part of the project (THe N.D.:664). The 
School was willing to sell because it was having problems 
finding teachers due to World War II. Nearby, the U.S. 
Forest service owned about 45,000 acres of land which could 
be acquired relatively easily through federal transfer 
agreements. Thus, this site of about 54,000 acres was 
acquired with few problems (Jones 1985:328) . A map of the 
Los Alamos site is shown on Figure II-3. 

By late 1942, the Corps had orders to begin 
construction and Berkeley was contracted to provide supplies 
and personnel. As many of the united states's top 
scienti sts and their families came to this tiny boy's school 
perched on its near inaccessible mesa, Los Alamos virtually 
became an "ivory tower frontier boomtown" (Gosling 1990:38). 
In addition to secrecy, in which Los Alamos was considered 
the most secret of the three sites, Los Alamos shared with 
the ORR and Hanford crude living conditions and limited 
living quarters. 

Research at Los Alamos was primarily aimed at 
developing weapons that could use uranium-235 and plutonium. 
Research efforts at Los Alamos as well as at the ORR 
expanded into related fields. However, General Groves 
insisted that the research remain tightly focused on issues 

37 



LOS ALAMOS SITE 
_Mexico 

1M3· 1M 
c..r...., .. ,., 

o , , , 

FIGURE II-3. LOS ALAHOS 

(Goaling 1990:36) 

38 

• 

• 

• 



• 

• 

• 

relevant to bomb development. scientists primarily worked 
on the premise of using uranium-235 and plutonium in gun
type weapons. By March 1944, they had developed two bomb 
models that would use plutonium: "Thin Man," named for 
President Roosevelt which would use a plutonium gun-type 
design, and "Fat Man," named for Winston Churchill, which 
was an implosion device. However, continued research 
indicated that plutonium could not be used in a qun-type 
weapon. The "Thin Man" design was eliminated in July 1944. 
At this point, the scientists and General Groves were faced 
with the fact that none of the plutonium being produced at 
Hanford could be used unless an implosion bomb, a much more 
difficult device to design, could be constructed. 

Concurrently, scientists at Los Alamos considered the 
possibility of a hydrogen or thermonuclear bomb, called The 
Super, but research on it was always a distant second 
because they needed to concentrate on the uranium bombs at 
hand rather than pursuing the remote possibility that the 
hydrogen bomb could be completed in time to be used during 
World War II (Gosling 1990:38) . 

By February 1945, weapon design for a uranium gun had 
produced a lighter, smaller device that was called Thin 
Man's brother and nicknamed "Little Boy" (Gosling 1990:40). 
Due to confidence in this design, research was frozen and no 
tests were conducted. By March 1945, scientists had 
developed an implosion device using plutonium (Fat Man), but 
due to concern about this method, a test was scheduled for 
July. Scientists at Los Alamos were then assigned to either 
Project Trinity, the July test of the plutonium implosion 
bomb at the Alamogordo Air Force Base in New Mexico 
(Alamogordo), or to Project Alberta (or A) to prepare and 
deliver the weapons for combat (Gosling 1990:43). On 16 
July 1945 the Trinity Test at Alamogordo was successful. 
Three weeks later, on 6 August 1945, the first atomic bomb, 
the "Little Boy" gun-type device using uranium from ORR, was 
dropped on Hiroshima. On 9 August 1945, the second atomic 
bomb, the "Fat Man" implosion device using plutonium from 
Hanford, was dropped on Nagasaki, and World War II soon 
ended. 

At the end of World War II, Los Alamos as a research 
center entered a crisis stage due to a lack of purpose and 
direction. In general, Los Alamos was not just disorganized 
but dispirited, not just by the natural feelings of 
restlessness after the completion of a major project, but by 
then many scientists had serious reservations about their 
role in the development of atomic weapons and their future. 
Many sci~ntists quickly left to return to universities, and 
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in general, large numbers of the staff left. General Groves 
had to act quickly and firmly or the site would 
disintegrate. By the spring of 1946, General Groves had 
made the decision that it was necessary for the site to 
remain active for the next few years. He felt that it was 
in the United States's best interest to continue to use Los 
Alamos as a civilian research center, although under u.s. 
Army control, for future weapons development while a 
separate military facility would take over the details of 
weapons production and stockpiling (Hewlett and Anderson 
1962:632-633). To ensure the long-range retention of Los 
Alamos, he arranged for the construction of more permanent 
utilities, housing, and community facilities. As a result, 
beginning in 1946, many of the existing buildings at Los 
Alamos were demolished and at least 500 permanent residences 
and 100 prefabricated units were built. In 1964 the 
government began selling the homes to private individuals 
and extensive renovations occurred to the buildings (Howe et 
al. N. D.:89-91) . 

As of 1991, the New Mexico SHPO had not undertaken an 
inventory of housing associated with the Manhattan Project 
at Los Alamos but did not believe that the area retained 
much historic integrity (Thomason and Murphy 1991:E10). 

HANFORD: Soon after the ORR site was finalized and 

• 

General Groves had seen preliminary plant designs, he ~ 
realized that the Tennessee site would not be large enough 
to accommodate the full-scale plutonium plant. He also felt 
that it was too close to Knoxville in the event of an 
explosion and that the water supply was not adequate for all 
of the production plants to be at one site (Hewlett and 
Anderson 1962:188) . While the small proto-type plutonium 
pile would remain at the X-IO Site at the ORR, General 
Groves decided to construct the full-scale plutonium plant, 
code-named Site W, elsewhere. General Groves quickly 
assembled a list of potential sites. However, the excessive 
amount of water needed for this site shortened the list, and 
a site at Hanford, Washington, on the Columbia River, with 
its dams at Grand Coulee and Bonneville, was selected in 
January 1943 (Hewlett and Anderson 1962:18-19) . Since the 
Corps bad briefly looked at this area as an alternative to 
the Tennessee site, in part due to the fact that the Corps 
had built the Bonneville Dam, it is perhaps not surprising 
that the Corps readily turned to this site. Land 
acquisition began in February 1943. Unlike the X-10 Site at 
the ORR where E. I. Du Pont de Nemours and Company . (Du Pont) 
of Wilmington, Delaware, only built the facility, Du Pont 
both built and ran the plutonium plant at Hanford . 
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Due to the fears of the consequences of an explosion at 
Hanford, the Corps acquired o ver 400 , 000 acres of land with 
only 1,500 residents (as opposed to the 54,000 acres and a 
school at Los Alamos and 59,000 acres and 3,000 residents at 
the ORR site). The Hanford site met size and isolation 
requirements, although its location on the west coast did 
not meet typical inland criteria that were reinforced by the 
near-manic obsession about the possibility of a Japanese 
invasion along the west coast . The Hanford site did have 
one key asset though, the almost endless supply of water 
available from the Columbia River. At approximately 25,000 
gallons per minute , it "was one of the largest in water flow 
in the united states (Overholt 1987:104). Also, electrical 
power was readily available from the nearby Bonneville and 
Grand Coulee Dams. The Corps placed the plants and their 
operators at the center of the site , and the outlying land 
was reserved as a safety zone. No town with more than a 
population of 1,000 was allowed closer than 20 miles to the 
site. A nearby town, Richland, which had a population of 
250, was purchased to serve as a residential center for 
operating personnel. It was expected that Richland would 
house 6,500 persons but it was later expanded to 17,500. 
Employment, and thus housing needs, peaked at 45,000 workers 
(Overholt 1987:103-104). Unlike the ORR, where many of the 
workers commuted to their jobs at the plants, most workers 
at Hanford (and Los Alamos) moved to the plant site and left 
only infrequently. It was not until 1948 that Richland was 
developed into a planned community (Thomason and Murphy 
1991:E9). A map of Hanford is shown on Figure 11-4. 

Work began at Hanford in February 1943 . The site 
contained three water-cooled piles designated B, 0, and F, 
four chemical separation plants, a facility to produce fuel 
slugs, various support buildings, plus living quarters at 
Hanford and Richland. Ground-breaking for the 100-8 pile 
took place on 27 August 1943, and work continued steadily 
through the year . The plant at Hanford was completed in the 
tall of 1944 . In September 1944 Fermi loaded the pile, but 
almost immediately it shut down. Since nothing comparable 
had occurred at the graphite pile at the X-10 Site or at the 
heavy-water pile (named CP-3 pile and finished in May 1944) 
at the University of Chicago's laboratory at the Argonne 
Forest Preserve (Argonne), the scienti sts were totally 
puzzled. Quickly they began working with the CP-3 pile to 
understand the problem. Although General Groves had ordered 
Arthur Compton at the University of Chicago to run the CP-3 
pile at full power to fully test it, Compton had never done 
so. NOw, when the scientists d i d, they quickly discovered 
xenon poisoning . Scientists converged at Hanford and 
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resolved the problem that fall. The plutonium production 
facility at Hanford operated for the first time with a full 
loading on 17 December 1944. By the summer of 1945, the 
plant had produced enough plutonium for use in a bomb. As 
previously noted, the plutonium was first used in the 
successful Trinity Test at Alamogordo on 16 July 1945, and 
later used in the "Fat Man" implosion device that was 
dropped on Nagasaki, Japan, on 9 AUgust 1945. 

After World War II, Hanford continued producing 
fissionable material for national defense. Also, scientists 
used the B Pile/Reactor to develop nuclear power as a source 
of electricity (Chatters 1989:8-2) and the site evolved into 
a major nuclear power production facility. Over the years, 
the four plutonium production reactors constructed during 
the Manhattan Project were gradually phased out; the last of 
which was shut down in the late 1980s. Today Hanford is 
home to three new nuclear power reactors (Thomason and 
Murphy 1991:E9) . Much of the 1942-1945 Hanford reactor site 
has been demolished, but a determination of eligibility was 
submitted to the Washington SHPO in 1990 for the "B 
Reactor . " The Washington SHPO determined the resource 
eligible pursuant to 36 CFR 800.4(c) (2) but returned it with 
the suggestion that prior to submission to the Keeper of the 
National Register that the document be revised to include 
more information on surrounding buildings and a more 
complete assessment of site integrity. [As of 1991, the 
Washington SHPO had not undertaken an inventory of housing 
associated with the Manhattan Project at Hanford and 
Richland but did not believe that the area retained much 
historic integrity (Thomason and Murphy 1991:E10) . ] 

OAK RIDGE RESERVATION (CLINTON ENGINEER WORKS): At 
first glance, it seems difficult to understand how this 
specific area of Anderson and Roane counties came to be 
selected . Yet, under close scrutiny, the numerous and 
varied criteria of the U. S. Army greatly narrowed the 
choice, and ultimately, there probably were no ideal sites . 
It was simply that this site came closer to meeting those 
criteria than any other site. One must also wonder how 
relevant it was that the chairman of the Senate 
Appropriations Committee, which approved financing for this 
special but secret project, was Senator Kenneth McKellar 
from Tennessee who had a large share in making possible such 
an enormous appropriation (Folmsbee et al. 1969:485). 

For security reasons, the site was briefly given the 
misleading name of the Kingston Demolition Range after the 
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nearby town of Kingston, the Roane County seat (Jones • 
1985:319; Robinson 1950:27). In January 1943 the site was 
officially designated the Clinton Engineer Works, the name 
the entire site was known by throughout World War II, 
although the town's post office was named Oak Ridge. To 
avoid confusion, in this report the entire project site will 
be referred to as the ORR (historical texts generally refer 
to it as Clinton). The ORR site had four components, the 
Townsite or residential portion along Black Oak Ridge named 
Oak Ridge, the gaseous diffusion plant code-named X-25, the 
electromagnetic plant code-named Y-12, and the graphite pile 
site code-named X-lD. In April 1943, the X-lO Site was 
officially named the Clinton Laboratories. 

General U.S. Army guidelines for the location of new 
munitions plants required that they be out of range of enemy 
carrier-based planes, in an inland zone between the 
Appalachian and Rocky Mountains, and approximately 200 miles 
from the nation's borders with Canada and Mexico. To 
increase security and to facilitate construction, it was 
originally intended that all of the manufacturing plants 
would be built at a single site, thus making it necessary to 
acquire an extensive area. The site also had to be large 
enough to accommodate a town to house workers. The site 
needed to be isolated from a population center, have a 
moderate climate suitable for year-round construction, a 
ready supply of labor, accessibility to both rail and motor • 
transportation, and a terrain with flat areas separated from 
each other by natural barriers such as ridges that would 
limit the effects of an accidental explosion. In short, the 
project needed a large isolated site that contained at least 
four smaller isolated sites within the larger boundaries. 
Also, substantial amounts of electricity and water would 
have to be readily and continuously available. In addition, 
the substratum would have to provide an adequate foundation 
but not be so full· of rocks that it would make excavation 
too difficult or time-consuming (Jones 1985:46; THC 
N. D.:69). Further, under ideal circumstances, the land had 
to be sparsely populated and inexpensive. 

While East Tennessee meets many of the above criteria, 
other sites did as well. It seems apparent that the people 
involved in this project early in the process focused on 
East Tennessee in large part due to the location of the 
Norris Dam in Anderson County (Folmsbee et al. 1969 : 536; 
Overholt 1987:102; owings 1973:86). TVA had extensive 
personnel who could assist the Corps in evaluating sites in 
the region, and TVA had extensive experience in appraising 
and relocating residents due to the dams it had built in the 
area. In turn, these dams offered great potential as power 
and water sources . 

44 

• 



,--------------------c;;---------

• 

• 

• 

An OSRD committee had picked out an area near Knoxville 
as early as April 1942 (Jones 1985:46). A 1944 map of the 
general area is shown in Figure 11-5. Colonel Marshall and 
others visited the area on the last day of June 1942 and 
toured several areas including those around Harriman, 
Dayton, and Athens. Initially, attention focused on the 
Tennessee River above the Watts Bar Dam, but the people 
involved found the surrounding terrain too rugged and 
inaccessible for convenient railroad or power connections 
(Hewlett and Anderson 1962:77). However, when the group 
visited the "Elza site" south of Clinton, they were 
favorably impressed with the topography, the relatively 
convenient location (its isolation yet closeness to 
Knoxville), water supply, and sparse population . By the end 
of the trip, Colonel Marshall had recommended a site near 
Clinton that included areas in both Anderson and Roane 
County. In the following months there' were minor skirmishes 
over the location of the production site. For instance, 
Lawrence wanted the plant for "his" method, the 
electromagnetic process, to be built near the Shasta Dam in 
California near his home base . Also, scientists at the 
University of Chicago pushed to have the plutonium pilot 
plant built near Chicago at Argonne. There was also 
discussion that a site near the Corps's own Bonneville Dam 
on the Columbia River on the west coast would be preferable. 
However, it seems as if the Tennessee site was always the 
main one under consideration, and the decision was finalized 
in September 1942. 

The ORR is bordered on the east, south, and west by the 
Clinch River and on the north by a steep mountain range 
called Black Oak Ridge and by the L & N Railroad. The area, 
although sited on a northeast slant, was roughly rectangular 
in shape and almost evenly divided by the Roane-Anderson 
county line. Three distinct valleys extend through the 
area, also on a northeast slant. At that time, each valley 
had a road running along the valley floor and two small 
roads that ran across the ridges connecting the valleys. 
The westernmost road was state Route 95. Due to security 
reasons, state Route 95 was rerouted to the northwest and 
the old alignment of the tWo-lane state Route 95 was widened 
to four lanes and renamed the oak Ridge Turnpike. 
Originally, the turnpike was the southern limits of the 
Townsite (Robinson 1950:62) . 

For additional security and as limited protection 
against explosions, each of the three production facilities 
was sited separately within the three valleys. The 
plutonium semiworks, which was code-named X-10 and contained 
the experimental plutonium pile and separation facilities, 
was built in Bethel Valley. The electromagnetic plant, 
code-named Y-12, was built in Bear Creek Valley. The 
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gaseous diffusion plant, code-named K-25, was built along 
the Clinch River and Poplar Creek in East Fork Valley. In 
1944, when the 5-50 thermal diffusion plant was added to the 
project, it was built adjacent to the K-25 Site. A map of 
the project site is shown on Figure 11-6 . 

Even though President Roosevelt would not formally 
authorize the project until 28 December 1942, on 6 October 
1942 a U.S. Army attorney filed a declaration of taking for 
59,000 acres of land with the Federal Court at Knoxville and 
obtained immediate possession using the War Powers Act. The 
Corps was originally given authority to purchase 56,200 
acres of land at the ORR for the project. However, from 
June 1943 through August 1944, authority was given to 
acquire 10 additional parcels of land which brought the 
total acreage to 58,900 (Jones 1985:320). This area 
contained four small communities: Elza, Robertsville, 
Wheat, and Scarboro. Many texts refer to these communities 
as "crossroad communities," however, the term is somewhat 
misleading if "crossroad community" is defined as one in 
which two roads cross with a scattering of buildings. For 
instance, Robertsville was large enough to have an elaborate 
two-story brick high school (Young N.D.:6). Wheat was a 
bustling town that had at least two Baptist Churches, a 
Presbyterian Church, a Methodist Church, Roane College, 
Wheat High School, and the Gallaher Ferry . 

Some of the residents in the area had previously been 
evicted from their homes due to the construction of Norris 
Dam to the north and the development of the Great Smoky 
Mountains National Park to the east and had come here to 
settle within the past 10 years (Young N.D.:6). Many others 
lived on farms that had been in their families since the 
early 1800s . 

Altogether, roughly 1,000 landowners and their families 
and tenants (approximately 3,000 people) were relocated 
(Overholt 1987:102) . Most residents felt that they were 
substantially underpaid for their farms and sought redress 
in the federal court system. In 1943 there were 
congressional hearings on the charges of unfair appraisals 
(Jones 1985:324). The Corps did not provide any assistance 
to people to help with relocation efforts, and due to the 
time-frame, most were forced to move before they had 
received any payment for their land. Due to shortages 
caused by World War II, relocation itself was extremely 
difficult because so few vehicles or even tires for the 
vehicles were available. For instance, officials in Clinton 
traveled to Nashville to appeal to Wage and Price 
Stabilization officials for increased tire allocations 
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(Johnson and JacKson 1981:44-45). Relocation in the 
immediate area was further complicated by the loss of 
farmland in the 19305 due to the inundation of Norris Dam 
and other dams under construction in the region by TVA 
coupled with the influx of workers for all of these 
projects. Although there was extensive opposition, there 
was little that local residents could do . By mid-November 
of 1942, united states marshalls were nailing notices to 
vacate on farmhouse doors, barns, and even trees in the 
yards. By the end of November, residents had begun to leave 
and construction related activities had started. Although 
there was bitterness about the appraisal process and actual 
sums paid, many people felt that by leaving they could 
contribute to the effort to win World War II. One · resident 
was quoted as reputedly saying: 

I was born in the house my grandfather built 
back in ~846 (when the United states and Mexico 
began war). This is mighty pretty country around 
here--the Great Smoky Mountains to the east and 
the CUmberland Mountains to the west. Don't blame 
my grandfather a bit for settling here. 

~l the folks in these parts were farmers .... 
[W)e didn't pay much attention to the outside 
world and they didn't bother with us. That was up 
to ~942 anyway, when one day a man came to our 
house and said he was from the Government. WWe're 
going to buy up your land," he said to me. "~l · 
of it?" I asked. "Yes, sir," he said, "we're 
going to buy all the land in this section. 
Everyone has to go." 

Well, I went outside the house with the 
visitor and looked around me ••. up at the green 
hills my grandfather had come across ~oo years 
earlier, and I looked at the farm I'd worked for 
half a century. I asked the visitor what the 
Government was going to do and he said he didn't 
rightfully know, but it was for winning the war. I 
had three sons in service--two overseas--and I 
figured if giving up my home and my land would 
help bring them home sooner, I'd be happy to do 
it ... (Young N.D .:4-S). 

Once the land was acquired, the u.s . Army moved quickly 
to clear the site for construction which resulted in the 
demolition of many of the buildings. However, speed was a 
primary consideration and efforts were made to avoid 
problems if possible. For instance, of the 61 cemeteries 
located within the ORR, only two were relocated for this 
project, and these two were at the X-10 Site and the Y-12 
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Plant . In other areas, local roads were rerouted or • 
buildings resited to avoid the cemeteries to save time 
(Overholt 1987:431; Owings 1973:95). In the Townsite, roads 
were typically placed along natural contour lines rather 
than using a traditional grid pattern in order to avoid cut 
and fill work (Overholt 1981:50; Robinson 1950:62). When 
possible, the U.S. Army utilized existing buildings. For 
instance, it used about 180 of the pre-World War II houses 
to alleviate the severe housing shortage . One of these, the 
Luther Brannon House (a National Register property) was 
built only months prior to the government's acquisition and 
served for a short time as the residence and headquarters of 
General Groves (Thomason and Murphy 1991:E5). After the 
main administration building, nicknamed "the Castle" was 
finished in early 1943, headquarters were moved to that 
building. Later, General Groves stayed at a special suite 
permanently reserved for him at the Guest House (a National 
Register property) rather than using the Luther Brannon 
House (Johnson and Schaffer 1992 :19 ). 

Security was tightly maintained at the ORR, and with 
the exception of a few top officials, all employees worked 
on a "need to known basis with information compartmentalized 
and each individual knowing only what was essential to 
complete his/her job. In fact, in July 1943, the 
intelligence and security division for the entire Manhattan 
Project was headquartered at the ORR (Overholt 1987:431). • 
Although many people had a vague idea about what type of 
research was being undertaken, (Overholt 1987:91-92, 149) 
(for instance, the town's newspaper was ordered to stop 
running a cartoon called "Atom Man"), most ORR workers and 
residents learned that they had participated in making a 
bomb from a radio broadcast shortly after the bombing of 
Hiroshima in 1945 . 

The entire 92 square mile ORR was enclosed with barbed 
wire fencing that, in an unusual act of economy, was 
salvaged from existing farmsteads (Johnson and Jackson 
1981:10) . In addition to the fencing , mounted guards 
patrolled the perimeter . Seven gates provided access 
control to the facility. Beginning at the northwest corner 
these were the Elza Gate on the north end of the Oak Ridge 
Turnpike that prov ided access control from Clinton, the 
Edgemoor Gate at the northeast end of Bethel Valley Road 
that also provided access control from Clinton, the Solway 
Gate to the east off Bethel Valley Road that provided access 
control from Knoxville, the White Wing Gate to the southeast 
off White Wing Road that provided access control from Lenoir 
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City, the Gallaher Gate on the south end of the Oak Ridge 
Turnpike that provided access control from Kingston, the 
Blair Gate to the southwest off Poplar Creek Road that 
provided access from Harriman, and the Oliver Springs Gate 
to the northwest off Scarboro Road that provided access 
control from Oliver Springs. The White Wing, Gallaher, and 
Blair Gates provided direct access to the plants. Within 
the ORR, four additional security checking stations were 
located at each facility. In the 19405, the main gate was 
the Elza Gate which was the closest to Clinton and rail 
access. The gates marked the limits between the outside 
world and the ORR, but once within the ORR, the checking 
stations were an additional security measure that marked the 
limits between the Townsite and each production facility. 
Figure 1I-7 contains a 1940s map of the ORR. 

In early 1943 the Boston architectural firm of 
Skidmore, owings and Merrill began to prepare detailed plans 
for housing and commercial facilities for the Townsite in 
the northeast corner of the site, in a hilly area along 
Black Oak Ridge. The Townsite was originally planned to 
accommodate about 13,000 workers, but it peaked at 75,000 
(as opposed to the 5,000 at Los Alamos and 45,000 at 
Hanford). Unlike most "company towns," "management" 
expended a great deal of effort on the design and layout of 
the residential and commercial portion of the ORR. This was 
in large part due to the shortage of workers during World 
War II as well as due to the keen competition for scientists 
who could be lured to other research projects that were far 
better known and where they would have more academic 
freedom. Even so, the combination of providing housing for 
so many people within such a short period of time created 
extremely crowded conditions that were far from ideal. Many 
types of socializing, such as private parties, were 
discouraged. "And, above all, everyone's life was ruled by 
the need for security" (Overholt 1987:105). 

The Townsite "existed merely to serve the mammoth 
production sites ll (Hewlett and Anderson 1962:119). The 
Townsite contained a post office, supermarkets, drugstores, 
shops, churches, nurseries (so that women could work in the 
facilities), 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, the 
National Register nominations prepared in 1991 by Thomason 
and Associates may be consulted.] 
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Originally, the U.S. Army had intended to manage the 
Townsite, but decided to concentrate its efforts on the 
plants instead. The U.S. Army requested the New York firm 
of Turner Construction Company to form a subsidiary 
management company to undertake this task. This firm, the 
Roane-Anderson Company, served as "landlord and housekeeper" 
for the Townsite collecting rent and garbage, providing 
maids, and repairing houses. The Anderson-Roane Company 
also supervised eating establishments that served a million 
and a quarter meals a month, ran a chicken ranch and a 
cattle farm, maintained schools, operated public utilities, 
and operated a railroad that hauled 3,000 cars of 
construction materials to the plants each month. Since 
housing was limited, high ranking military and scientific 
personnel were given the houses at the Townsite, and most of 
the physical laborers commuted, some from as far away as 
Chattanooga. As a result, the Roane-Anderson company 
created a special bus system which by 1944 was the sixth 
largest in the United states. 

The Townsite not only contained residential and 
commercial buildings, but it also contained administrative 
buildings. One of the first structures built at the 
Townsite was the administration building which was nick
named "the Castle," presumably, not only because of its 
appearance, but also as an Itinsider tl reference to the corps 
emblem which contained a crenelated castle . Built on a 
small rise, "the Castle" served as headquarters for the 
Clinton Engineer Works until the summer of 1943 when 
Lieutenant Colonel Nichols, who succeeded Colonel Marshall 
as District Engineer, transferred the headquarters of the 
Manhattan District from New York to this building. From 
here, Lieutenant Colonel Nichols directed the construction 
activities of the entire Manhattan Project and supervised 
administrative management. "As the control center for the 
Manhattan project, 'the castle' was second only to General 
Groves's liaison office in Washington" (Hewlett and Anderson 
1962:117). This building was demolished in recent years. 

As intricate and as detailed as the Townsite was, it 
was in essence a support facility for the nearby production 
plants. Just as the histories of Los Alamos, Hanford and 
the ORR ' greatly overlapped making a chronological history 
difficult, so do the histories of the three production 
facilities (the X-IO Site, the Y-12 Plant, and the K-25 
Site) at the ORR. 
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CLINTON LABORATORIES (the X-10 site): In 1942 , the pile • 
process appeared to the Military Policy committee to be a 
gamble, but the other methods (electric and gaseous 
diffusion) were also questionable, and the sci entists could 
see at least two factors in its favor . From a military 
standpoint, if successful , the process would produce not 
only fissionable material, but also as a by-product, 
radioactive fission materials that might be utilized in 
chemical warfare . They also thought that the pile could be 
used as a power source after World War II. Given all of 
these considerations, the Military policy committee chose to 
include the pile process (Jones 1985:184-185). 

Unlike the electromagnetic (Y-12) and gaseous diffusion 
(K-25 ) methods, the pile process did not involve isotope 
separation methods. Rather , this process used a combination 
transmutation-chemical sepa r a tion process to create 
plutonium. The feed material , which is slugs of pure 
uranium (a natural element), is transmuted into the new 
element plutonium (a man-made element) by allowing 
moderators (such as carbon which contains graphite) to slow 
down neutrons in order for them to escape capture by 
uranium-238 and remain free to penetrate uranium-235. The 
plutonium can then be separated from the original uranium 
using a chemical separation process (Robinson 1950:44-45). 
Since the graphite pile produced plutonium, this process set 
parameters for an entirely different kind of bomb than that • 
based on uranium-235 that was being produced at the K-25 
Site and the Y-12 Plant . 

The transmutation occurs in a "pile" which is a sol i d 
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, so 
named by Fermi because the structure was composed of 
graphite and uranium stacked or piled on top of e4ch other 
in a lattice arrangement , but about 1952, the term "reactor" 
commonly replaced the term "pile" (Johnson and Schaffer 
1992:11) . A schematic drawing of the pile is shown on 
Figure II-B. 

The most visibly successful work in developing 
fissionable material in the early 1940s was the work in pile 
research at the Universi ty of Chicago under Compton, Fermi 
and Szilard. It should be noted that due to the close 
involvement of these individuals and the involvement of the 
University of Chicago with the pile process, the history of 
the X-10 site is closely linked to the University of 
Chicago . Fermi and Szilard had pursued research at 
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Columbia University in the 19305, but by 1941, both were • 
working at the University of Chicago (Jones 1985:10-11). By 
the fall of 1942, the U.S. Army had become actively involved 
in the work at the University of Chicago. To provide a 
liaison and to assist compton in procurement and personnel 
matters, Colonel Marshall opened the corps Chicago Area 
Engineers Office in the University of Chicago's physics 
building under captain James F . Grafton. As Captain 
Grafton's responsibilities expanded and his staff grew from 
less than 100 in 1943 to 250 in 1945, the Corps leased the 
state of Illinois' 124th Field Artillery Armory. The Corps 
and the University of Chicago staff shared this facility. 
To assist the University of Chicago in research, between 
1942 and 1944 , the Corps oversaw construction of over 
500,000 square feet of space which included a new chemistry 
building and annex, several new buildings at the Argonne 
site, and extensive remodeling of existing structures (Jones 
1985:184-187) . 

One of the critical questions in 1942 concerning the 
pile process involved cooling. Early in the project, 
Compton and his scientists would have preferred to use 
"heavy water" which could have functioned as both the 
moderator and coolant . However, it was unavailable in large 
quantities so they did not feel that they could proceed with 
a heavy water pile design . . The recommendations for a heavy 
water pile by Compton and others resulted in General Groves • 
pushing for the completion of a heavy water plant at Trail 
in British Columbia, Canada, as rapidly as possible. The 
work was planned to be completed by 1 May 1943 (Jones 
1985:72, 190). In addition, Ou Pont believed that a back-up 
type of pile design, one that used heavy water as the 
moderator rather than graphite, should be developed. 
Therefore, Ou Pont urged, and General Groves agreed, to 
modifying three existing munitions facilities in the United 
States for them to produce heavy water. These facilities 
were at Morgantown, West Virginia, Wabash River, Indiana, 
and the Alabama Ordnance Works (Jones 1985 : 191; Hewlett and 
Anderson 1962 : 193). In the spring of 1943, the U. S. Army 
decided that all future heavy water research would be 
centered at the University of Chicago under Professor Henry 
D. Smyth, head of the physics department of Princeton 
University (Jones 1985:196) . In August 1943, General Groves 
appointed a committee to review what role the heavy water 
program should play in the Manhattan Project . The Committee 
agreed with the direction the program was then proceeding 
and recommended continuation of a relatively modest heavy 
water pile research program at the University of Chicago as 
"insurance" in case the graphite piles did not work (Jones 
1985:197). 
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The issue of coolant ·was still under debate by the fall 
of 1942. In the fall of 1942, under pressure from General 
Groves to make a decision on a coolant, Compton directed 
Fermi to build a low-powered graphite pile to demonstrate 
the feasibility of a chain reaction and to furnish data 
about the tikI! factor ("k" refers · to the excess number of 
neutrons above unity required to barely sustain fissioning 
in a critical pile) (Jones 1985 : 190). Fermi then began to 
build this pile on the floor of a squash court underneath 
the West Stands of Staff field, the University of Chicago 
football stadium (Jones 1985:103). On 2 December 1942, 
Fermi's "massive lattice pile of 400 tons of graphite , six 
tons of uranium metal, and 50 tons of uranium oxide achieved 
the first self-sustaining chain reaction" in the world 
(Gosling 1990:10). Although Fermi's original pile had been 
so small that a coolant had not been necessary, the findings 
about the size of ukl! as a result of this experiment proved 
to the scientists that they had more flexibility in choosing 
a coolant than prev iously believed, allowing for the 
possibility that water or even air could be used as the 
coolant (Jones 1985:190). However, design was fairly 
advanced on an air-cooled pile facility at the ORR, and Du 
Pont pushed for it to be used rather than changing to the 
water method which some scientists considered more feasible 
(Jones 1985:190) . 

Since the University of Chicago staff was the group of 
scientists most closely associated with the pile process, 
they strongly supported having the pile production facility 
located near Chicago at Argonne. However, General Groves 
and the 5-1 commi ttee decided that while Fermi's smaller 
pile could be built at Argonne, there was not sufficient 
room for the pilot plant and decided that it would be 
located at the ORR. Once this decision was made, it became 
apparent that the ORR was too small for all the production 
facilities , and General Groves decided to locate the full
scale plutonium plant at Hanford rather than at the ORR as 
originally planned. 

Consequently, the pilot-scale plutonium-producing pile, 
with its associated chemical separation buildings, became 
the primary focus of the X-IO Site. The "X" came from the 
fact that the University of Chicago used X in its original 
description of the site. The number "10" had no 
significance (Robinson 1950 : 92). A map showing the location 
of the three plants and the Townsite within the ORR is shown 
in Figure 11-9. Figure 11-10 is a 1943 photograph showing 
construction activities at the X-I0 Site . Once the decision 
to locate the pile at the ORR was made, Fermi's experimental 
pile from the squash court at the University of Chicago was 
relocated from the heart of south Chicago to the more 
isolated Argonne location (Jones 1985:72, 194). 
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Fermi's December 1942 experiment had tested only the ~ 
physics and purity of the ingredients. Therefore, the pile 
at the X-10 Site was built for small-scale production which 
could reveal "glitches" or problems in the basic design 
(u.S. Department of the Interior (U.S. DOl) 1965). The X-10 
pile is not exactly a miniature version of the Hanford plant 
but more of a working model with specific design differences 
from which the scientists could extrapolate information for 
use in the larger and later Hanford development. As a 
result, there are at least two key differences between the 
X-10 and Hanford piles (reactors). The X-10 pile is air-
cooled, whereas the Hanford pile used the water~cooled 
approach due to recommendations by the University of Chicago 
but over Du Pont's objections (Gosling 1990:30). The second 
difference was that when faced with the choice to use 
bismuth phosphate or lanthanum fluoride in the chemical 
separation process at the X-10 Site, the scientists chose to 
use bismuth phosphate. Based on problems experienced in the 
use of bismuth phosphate at the X-10 Site, lanthanum 
flour ide was chosen for use in the chemical separation 
process at Hanford (Gosling 1990:35) . 

The University of Chicago had not only expected that 
the pile would be located at Argonne but that it would 
manage the pile site. However, General Groves strongly 
believed that each facility should be built by an • 
experienced industrial leader. For the X-10 site, General 
Groves selected Du Pont to design and develop the 
separations pilot plant (Hewlett and Anderson 1962:91). Du 
Pont's role as a major munitions supplier during World War I 
had earned it the nick-name "Merchants of Death," and the 
company was not inclined to accept another war related 
project. After General Groves appealed to Du Pont's 
patriotism, it agreed to undertake the project on two 
conditions. Du Pont stipulated that payment would be 
limited to costs, resulting in the company not making a 
profit from the project, and that Du Pont would terminate 
its role as soon as World War II ended (Hacker 1987:46-47). 

Once the University of Chicago realized that it would 
not be in control of the X-10 Site but that Du Pont would 
build it, the staff then decided to stay in Chicago and 
develop a water-cooled pile. However, General Groves and Du 
Pont believed that the University of Chicago personnel were 
indispensable to the X-10 Site and requested the University 
of Chicago to operate the site. Compton and his staff at 
the University of Chicago were unquestionably miffed over 
"losing" the pile site and overall control to Du Pont and 
did not want to continue working on the project. However, 
after thinking deeply about the problem, compton and others 
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at the University of Chicago came to the conclusion that it 
was their patriotic duty to accept Du Pont's offer and did 
so (Hewlett and Anderson 1962:190-193). However, after the 
university of Chicago's role in the decision to have the 
Hanford plant air-cooled, the University of Chicago occupied 
a less central role in the bomb project and its research 
became increasingly unimportant in the overall picture of 
the Manhattan Project (Gosling 1990:30). 

Early in 1943, compton reorganized his staff based on 
the principle of independent laboratories of equal rank. 
Compton himself was the director of the Metallurgical 
Laboratory at the University of Chicago and appointed three 
associate directors: Norman Hilberry as Associate Director 
for Research, Robert stone as Associate Director for Health 
Matters, and Wilbur Munnecke as Associate Director for 
Administration (Jones 1985 : 200) . Research facilities 
associated with the University of Chicago included the 
original Metallurgical Laboratory at the University of 
Chicago, one at Iowa State College in Ames, one at Argonne 
under Fermi, and the X-IO Site at the ORR under Martin 
Whitaker. In April 1943, the X-IO Site was formally named 
the Clinton Laboratories. From 64 employees in July 1943, 
the Clinton Laboratories staff increased to nearly 1,000 by 
December (Hewlett and Anderson 1962:210). As many as 70 
other institutions conducted related research programs 
(Jones 1985:200). 

Although radiology was an established discipline, the 
implications of the pile as a radiation source were far 
beyond the resources of the scientists involved in the 
project. Concerned , compton established a health division 
at the University of Chicago's Metallurgical Laboratory in 
July 1942 and selected Robert S. Stone of Berkeley , as 
director. Stone, who had worked with Lawrence at Berkeley, 
was one of the few persons in the United States with 
practical experience in applying nuclear physics to medicine 
(Hewlett and Anderson 1962 : 206). As a result, pocket 
ionization chambers and film badges were issued to all 
personnel working in areas of high radiation. Although 
other research facilities soon followed suit, the project at 
the University of Chicago was considered the leader. As 
such, stone's research had a special influence on the 
biomedical programs later established at the ORR and in the 
overall Manhattan Project (Hewlett and Anderson 1962:206). 
Ironically, worker training and indoctrination about safely 
handling routine work assignments were hampered by tight 
security because such security measures barred many workers 
from being informed about the nature of the hazards that 
their work entailed (Hacker 1987:55) • 
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construction began in February 1943 at the X-l0 Site on 
the ORR. Figure 11-11 is a 1943 photoqraph of the site. 
The 112-acre site (eventually 150 acres) contained about 150 
buildings that included the air-cooled experimental pile 
(Graphite Reactor), the chemica~ separations pilot plant, 
water supply and treatment plant, steam plant, storage area, 
underwater storage, an underground canal, a series of cells 
for chemical separation, and supporting laboratory 
facilities such as machine and instrument shops, warehouses, 
administration buildings, a training school, and 
subterranean tanks for radioactive waste (Gosling 1990:31; 
Johnson and Schaffer 1992:18; Jones 1985:204-205; Thompson 
1963:12-13). Two of the world's largest fans were mounted 
in a building next to the pile and sucked outside air 
through the pile and then up a stack . The stack and the 
black buildinq that housed the pile (called the "black 
barn") were prominent visual features at the site (Johnson 
and Schaffer 1992:18). A March 1943 plan sheet showing the 
lay-out of the X-l0 Site is contained in Pocket A at the end 
of this report. 

Du Pont began construction of the first temporary 
buildings on 2 Pebruary 1943, and most of the utility 
installations, and completed them by the end of March 
(Hewlett and Anderson 1962:208). In early Karch of 1943 
construction began on the foundation for the six large 
underground cells in which the plutonium would be separated 
from irradiated uranium slugs. The first cell was linked to 
the pile building by 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 (Hewlett and 
Anderson 1962:208). Du Pont began construction on the pile 
buildinq 27 April 1943 but ran into difficulties that 
included striking a large bed of soft clay which required 
more foundation work than had been expected. It was June 
before construction started on the walls of the pile and 
summer before they were completed (Jones 1985 : 205). The 
front face of the pile was composed of seven feet of high
density concrete, and the shield was pierced by hundreds of 
tubes through which the uranium slugs would be inserted. 
Concurrently, workmen constructed the four-story building 
which housed the pile and its auxiliary facilities Which 
included a control room, a small "hot" laboratory to handle 
radioactive materials, and a core removal area (Jones 
1985:206). Fiqure 11-12 contains a 1943 photoqraph of the 
site. In order to facilitate the production of the qraphite 
bars to be used in the pile, Du Pont built its own qraphite
fabrication plant next to the pile buildinq. The semiworks 
for the bismuth-phosphate plant at the University of Chicaqo 
was disassembled and shipped to the ORR where it was 
reassembled and workinq by September (Hewlett and Anderson 
1962:210). 
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FIGURE 11: 1943 PHOTOGRAPH OF X-I0 SITE 

(ORNL-HSTRY '153) 
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FIGURE 12: 1943 PHOTOGRAPH OF X-10 SITE 

(ORNL-HSTRY t183) 
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In general, construction at the X-l0 site proceeded 
slower than expected. Because of the isolation of the site, 
in addition to core buildings, Du Pont had to provide the 
pile (semiworks) with its own machine shops, water supply 
and treatment installations, a ~team plant, storage areas, 
and classrooms and laboratories for training. Changes to 
plans and the addition of installations doubled the amount 
of construction . In addition, there were persistent 
shortages in both common and skilled labor during this 
period that was exacerbated at the ORR by unsatisfactory 
housing and commuting conditions resulting in increased 
absenteeism and worker turnover (Jones 1985:206). 

At the X-10 Site, research into the various separation 
processes continued on the chance that some aspect might 
contribute to the plutonium process. Although research was 
important, the implementation of the pile was crucial to the 
primary purpose of the facility. On 4 November 1943 the 
pile went "critical" meaning that it produced a self
sustained nuclear chain reaction and thus became the world's 
first power-producing pile (Hewlett and Anderson 1962:211). 
The pile used uranium-235 to produce plutonium. By early 
1944, only weeks later than estimated, the semiworks was 
largely completed and was fully operational by March (Jones 
1985:208). From the first, the pile was a success and 
produced plutonium in significant quantities for research 
purposes. The quantities grew larger, and 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 1962:212). 

In addition to being a pilot plant, all of the 
experimental work and training of operators was performed at 
either the X-10 Site or at the University of Chicago. The 
X-10 Site organized and conducted a training school for 
about 260 Du Pont employees who later worked at Hanford. 

Between March 1944 and January 1945, the period of full 
semiworks operation, the number of employees averaged about 
1300 at the Clinton Laboratories {as opposed to 12,000 at 
the K-25 Site and 22,000 at the Y-12 Plant (Johnson and 
Schaffer 1992:2). Roughly 75 percent of the Clinton 
Laboratories's 160-person staff concentrated on product 
studies to aid the Hanford operation while only 12 percent 
worked on product production. By May 1944 the pile was 
operating at almost double the power level conceived by its 
designers, and by July it had doubled again. Even the 
chemical separation plant, which had not previously been 
tested, operated well on its first run. The staff tried 
modifications that eventually increased the efficiency of 
the separation plant from 40 to over 90 percent. The 
separation plant operated until January 1945 when enough 
plutonium had been produced to meet project needs. At that 
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time, the staff began to use the pile for experiments with 
other irradiated materials as fissionable fuel. The staff 
also used the pile to test materials used at Hanford 
including aluminum, graphite, brass, neoprene, Bakelite, 
concrete, and masonite. The separation plant, which was no 
longer required, ceased operations (Johnson and Schaffer 
1992:24; Jones 1985:209). 

In early 1945 Oppenheimer urgently requested the 
Clinton Laboratories to supply Los Alamos with large 
quantities of pure radioactive lanthanum, nick-named "RaLa," 
which was the decay product of radioactive barium-140 . To 
provide such large quantities, the Clinton Laboratories 
desiqned and built a special production facility. This was 
probably the first production of a radioisotope on a large 
scale (Johnson and Schaffer 1992:23-24). 

Although originally intended as merely a test for the 
Hanford site, the Clinton Laboratories at the X-10 Site 
quickly filled those needs and expanded into a well-rounded 
institution for nuclear research. 

The pile, an incredibly complex and costly 
instrument for research, was the central and 
indispensable feature of the nuclear laboratory. 
It provided an abundant supply of neutrons for 

• 

basic research in physics. It [sic} produced • 
radioactive isotopes and other fission products 
which promised to have countless uses in science 
and industry. As a radiation source, the pile 
offered unprecedented opportunities for research 
in biology and medicine. The thous~ds of kilo-
watts of heat dissi~ted through the stack were a 
mute reminder of the eventual possibility of 
controlled power from the chain reaction. Devised 
in the exigencies of war, the pile was, even in 
the summer of ~944, becoming a powerful instrument 
for the betterment of mankind (Hewlett and 
Anderson 1962:212). 

Even though the atomic bombs had not been completed by 
June of 1945, the role of the Clinton Laboratories had 
essentially ended by then with the production of its quota 
of plutonium and its completion of experiments and personnel 
training for Hanford . The University of Chicago was anxious 
to be relieved of its responsibility as operator of the 
pile. Therefore, General Groves arranged for the Monsanto 
Chemical company of st. Louis (Monsato) to take over 
operations of the Clinton Laboratories effective 1 July 
1945 . Martin Whitaker agreed to remain as director with a 
new mission of overseeing radiation research and overseeing 
operations for the production of experimental materials, • 
such as radioactive isotopes (Jones 1985:210; Thompson 
1962:42). 
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ELECTROMAGNETIC PROCESS (the Y-12 Plant): The 
electromagnetic process was pioneered by Alfred O. Nier of 
the University of Minnesota, but by 1940, the scientist most 
closely associated with the process was Lawrence and his 
staff at Berkeley . This process' used a mass spectrometer or 
spectrograph to send a stream of charged particles through a 
magnetic field. The magnetic field would deflect more atoms 
from the lighter isotope than the heavier isotope which 
would result in two streams of isotopes that could then be 
collected in different receivers (Gosling 1990 : 6; Jones 
1985:10). 

Lawrence seems to have been totally and completely 
confident about this process, and at various times, almost 
convinced the S-l Committee and others to concentrate on it 
primarily or even exclusively (Hewlett and Anderson 
1962:96). However, the 5-1 Committee chose to pursue this 
process as one of many, and in the fall of 1942, ordered a 
five-tank pilot plant and a 200-tank section of a full-scale 
plant be built at the ORR. This facility was code-named Y-
12; neither the letter "Y" nor the number "12" had any 
significance, they were chosen merely for the purpose of 
confusion (Robinson 1950:92). The site for this facility 
was the Bear Creek Valley to the northeast of the X-10 site 
and south of the Townsite along Black Oak Ridge • 

Like the other facilities, stone and Webster was the 
prime contractor for the construction of this facility. In 
December 1942 General Groves approached Tennessee Eastman 
corporation (Tennessee Eastman) and requested that it 
operate the Y-12 Plant . Like the University of Chicago 
staff at the X-l0 Site and Union Carbide and Carbon 
Corporation (Union Carbide) at the K-25 Site, Tennessee 
Eastman served as consultant during construction, undertook 
research on special problems, trained personnel, and 
operated the plant (Hewlett and Anderson 1962:148; Robinson 
1950:84-85) • 

The general configuration of the original the Y-12 
Plant, called the Alpha plant, involved five racetracks , 
each containing 96 tanks housed in three long buildings. 
The racetracks were massive, steel, elliptical structures 
122 feet long, 77 feet wide, and 15 feet high. Since two 
tracks were placed end-to-end on the second floor of each 
building, the reinforced concrete and masonry structures 
were nearly 450 feet long. TWo-story bays on each side of 
the racetrack rooms housed the elaborate electrical 
equipment. The entire ground floor was occupied by massive 
vacuum pumps and cooling equipment. Separate chemistry 
buildings were needed nearby (Hewlett and Anderson 1962 : 149-
150) . The complex eventually included 170 buildings on 
approximately 500 acres (Robinson 1950:85) . 
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Since a pilot plant had not been built for the 
electromagnetic process, several advances vere made in the 
course of designing the original facility . However, many 
changes could not be incorporated as design and construction 
progressed due to the chain-reaction delays that even fairly 
minor changes to one component could cause elsewhere . 
Partly as a result of this, in March 1943, General Groves 
decided to build a smaller second plant, called Beta. This 
facility was only large enough to process the relatively 
small amount of material accrued from the Alpha process 
(Hewlett and Anderson 1962:151). Based on problems faced at 
the Alpha track, the oval racetrack was eliminated and 
replaced with a rectangular magnet. The Beta building 
housed two tracks of 36 tanks (Hewlett and Anderson 
1962:157). 

In the summer of 1943, several events occurred that 
resulted in the expansion of the Y-12 Plant . In general, 
work appeared to be progressing smoothly on the Y-12 Plant 
and the electromagnetic process, but the same could not be 
said for the gaseous diffusion plant at the K-25 Site which 
could not resolve barrier problems. In July Oppenheimer, 
the director at Los Alamos, reported that they would 
probably need three times as much enriched uranium as 
originally thought. As a result, in september 1943 General 
Groves and the Military Policy committee decided to build a 
new facility at the Y-12 Plant. The new facility, which he 
designated Alpha II, consisted of two buildings each 
containing two tracks of 96 tanks each. The magnets were 
rectangular and all tanks faced the same side of the magnet. 
The cold sources used on Alpha I were replaced with hot 
sources in each tank. It was also believed that another 
Beta building and additional chemical facilities might be 
needed (Hewlett and Anderson 1962 : 161). 

The first Alpha track began operation in November 1943, 
but as early as october minor problems began to appear, and 
in December, the tracks closed after only one month of 
operation. The most significant problem was rust within the 
magnet coils which had to be shipped back to the original 
manufacturer Allis-Chalmers where they were cleaned and had 
special oil filters added (Hewlett and Anderson 1962:162-
163). With Alpha I shut down , although temporarily , stone 
and Webster concentrated on Alpha II, which began operation 
in January 1944. By the end of February 1944, small amounts 
of uranium-235 had been produced in Alpha II and sent to Los 
Alamos. Even so, the Y-12 Plant was beset with minor 
equipment failures and various problems (Hewlett and 
Anderson 1962 : 163-164). 
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Thus, in 1944 neither the electromagnetic process nor 
the gaseous diffusion process at the K-25 site (below) was 
clearly successful. Since the previous summer, the K-25 
Site, which had been originally expected to produce most of 
the uranium-235 for the project, had been downgraded to 
provide low-grade enriched uranium as feed material for the 
Y-12 Plant (Gosling 1990:25; Hewlett and Anderson 1962:164-
167). Even so, with both the K-25 gaseous diffusion plant 
and the plutonium process at Hanford in question, Lawrence, 
ever confident of his process, urged in the summer of 1944 
that the Y-12 Plant be expanded again. In July 1944, witq 
severely limited options on how to proceed and no 
possibility of turning back, General Groves agreed. 

, 
Although General Groves had strongly supported the 

electromagnetic process, he now decided to further expand on 
the concept of using more than one separation process in 
tandem with another to facilitate production of uranium-23S. 
This led to the construction of the 5-50 plant for the 
liquid thermal diffusion process at the K-2S site (below). 

GASEOUS DIFFUSION (the K-25 Site): The gaseous 
diffusion process was pioneered by British researchers with 
John R. Dunning and H. C. Urey and their colleagues at 
Columbia University joining the research effort about 1940. 
This process was based on the principle that molecules of a 
lighter isotope would pass through a porous barrier more 
easily than molecules of a heavier one if there were high 
pressure on one side and low pressure on the other . since 
uranium-235 weighs slightly less than uranium-238, they can 
be separated from each other using this process through a 
myriad of repetitions in a system of cascades (Gosling 
1990:6-7; Hewlett and Anderson 1962:30-31; Jones 1985:10). 
At the K-25 Site, these barriers contained billions of 
holes smaller than two-millionths of an inch (Robinson 
1950:83). 

Although the decision to include the electromaqnetic 
plant always seems to have been relatively firm, the 
decision to include a gaseous-diffusion plant in the 
Manhattan Project wavered. Ultimately, however, the 5-1 
Committee in its December 1942 report to President Roosevelt 
chose to recommend building a full-scale plant. This plant 
was located at the ORR in a SOO-acre tract on the western 
edge of the project site along the Clinch River (Jones 
1985:159) and was code-named K-2S. The "K" in the name was 
derived from the name of the designer, the Kellex 
Corporation, and the number "25" was a common nickname for 
uranium-235 and was added arbitrarily (Robinson 1950:92; 
Johnson and Jackson 1981:8) . 
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Initial work on this facility was done by the Kellogg 
Company and Columbia University. One of the Kelloqg 
Company's Vice-Presidents, Percival Keith, who had served on 
the S-l'S planning board, was in charge of the project. 
Apparently, Keith was one of a few people in the Kelloqg 
Company who had faith in the project and therefore had 
trouble recruiting staff from within the company. In an 
effort to protect the Kellogg Company in case of failure and 
to ease recruitment, as well as for security reasons, a new 
company was created to perform the gaseous-diffusion job. 
This company, the Kellex Company, was completely owned by 
the Kelloqg Company and staffed with .any of its officers, 
but it was a separate entity with its own accounts and name. 
The Kellex Company was responsible for the design, 
procurement of materials, preparation of plans for the 
plant, supervision of plant construction, and the 
installation and assembly of equipment. Concurrently, Keith 
suggested to General Groves, and General Groves agreed, to 
contract with Union carbide to operate the plant (Hewlett 
and Anderson 1962:120-121; Jones 1985:150-151). The J. A. 
Jones Construction Company of North Carolina built the main 
plants while Ford, Bacon and Davis of New York city 
designed, constructed and briefly operated a huge auxiliary 
plant (Robinson 1950:81). 

Of the ORR sites, the K-25 Site was the last for 
construction to begin (with the exception of supplemental 
items such as the 5-50 plant). Although the proximity to 
TVA power plants had been a key reason to locate the K-25 
Site in Tennessee, the project included a giant power plant. 
On 31 May 1943, the first survey party began to layout the 
power plant which was thought necessary to supply a portion 
of the electrical energy for the cascade. It · was also built 
in large part as a back-up in case of failure of TVA's lines 
or in the event lines off the site were sabotaged. The 
scientists also had concerns, which later proved to be 
unfounded, that even a momentary outage would sbut down the 
K-25 site and result in loss of production for many weeks 
(THC N.D.:681). The powerhouse was begun first for two 
reasons: one, because it required substantial lead-time, 
and two, partly as a hedge against failure of the gaseous
diffusion process. "Keith later recalled he took comfort in 
the fact that if all else failed, the power plant could be 
sold to TVA" (Hewlett and Anderson 1962:130). In June 1943 
the J. A. Jones Construction Company began building the 
power-plant, the world's largest steam-electric power plant 
to be constructed in a single operation at that time 
(Hewlett and Anderson 1962:130). 

The general form of the complex included a main 
production area containing a series of 54 contiguous four
story buildings constructed in the shape of a U, almost 
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half a mile long and averaging 400 feet in width and 60 feet 
in height. The total area of the main building alone was 44 
acres (Hewlett and Anderson 1962:123; Robinson 1950:81). 
service facilities were in the middle of the U. The 
enormous area of the buildings and the weight of the process 
equipment required an extraordinary amount of earth-moving 
and unusual techniques in constructing foundations. In 
September 1943 construction began on the many auxiliary 
buildings in the area surrounding the U. The cafeteria, 
laboratories, and other auxiliary buildings were not begun 
until 1944 (Hewlett and Anderson 1962:131). The u.s. Army 
built a special railroad spur from the Southern System to 
the plant . The U. S. Army also built a bridge at the 
Gallaher Ferry crossing. [The state built a new bridge at 
this site in 1963.] 

The K-25 plant was the most isolated production site at 
the ORR and operated somewhat as a satellite community. 
Therefore, housing facilities were provided at the site, 
ironically called "Happy Valley" by its occupants (Gosling 
1990:24-25; Hewlett and Anderson 1962:131) . The housing 
facilities included hutments, central washing facilities, a 
mess hall, barracks, trailers, a school, commercial center, 
theater, three recreation halls, and other buildings. The 
total camp population peaked at about 15,000, but even so, 
more than half the construction employees at the K-25 Site 
commuted from surrounding communitie~ over primitive and 
gruelling roads (Hewlett and Anderson 1962:131). 

During the summer of 1943, the future of the gaseous 
diffusion process began to look bleak, in large part due to 
an inability to develop a barrier process. Urey, who as 
Director of Research for the substitute Alloy Materials 
(SAM) Laboratory at Columbia University, was in charge of 
all work on gaseous diffusion in addition to his own 
projects for the production of heavy water and other 
isotopes. "A little dynamo of a man, sparked with fiery 
emotions, Urey was one to exaggerate failure as well as 
success" (Hewlett and Anderson 1962:128). Although Urey 
became depressed about the gaseous diffusion process, 
Lawrence apparently never wavered about the electromagnetic 
process. During this period, Lawrence strongly promoted the 
Y-12 Plant and requested that the Y-12 Plant be doubled in 
size. Lawrence also stressed that work at the Y-12 Plant 
could be greatly accelerated if partially enriched material 
from the K-25 Site could be used as feed for the Y-12 Plant. 
By taking uranium away from the K-25 Site in the middle of 
the cascading process, the final and upper stages of the 
cascade process at the K-25 site could be eliminated. In 
1943, at least in part due to Urey's pessimism about gaseous 
diffusion and Lawrence's faith in the electromagnetic 
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process, the K-25 plant was cutback and its final cascade 
stages were not built while the Y-12 Plant was expanded 
(Hewlett and Anderson 1962:129). 

By late fall of 1943, Gene~al Groves had decided that 
Urey's lack of faith in the process would prevent him from 
aggressively pursing its success . Therefore, he 
restructured the organization placing Lauchlin CUrrie as 
associated director of the SAM Laboratories so that Urey was 
no longer directly responsible for the gaseous diffusion 
plant (Hewlett and Anderson 1962:135). Concurrently, since 
the British scientists who had previously worked in this 
field had lobbied extensively to be involved in all aspects 
of the Manhattan Project, General Groves made the decision 
to bring in a British team to work on this process. The 
British team worked primarily in New York with the Columbia 
University team and later at Los Alamos. However, their 
research into gaseous diffusion was at a different stage 
than that in the United States and their assistance was 
somewhat limited (Hewlett and Anderson 1962:134-138). 
Although security was stringent, it was through a member of 
the British team, Klaus Fuchs that atomic secrets 
(specifically involving the K-25 gaseous diffusion plant as 
well as details on how the bombs were assembled at Los 
Alamos) were passed to the Russians from 1943 to 1950 when 
he was caught and subsequently confessed (Moorehead 1952:96-
99; Robinson 1950:74-75.). 

By January 1944, General Groves had to choose how to 
proceed with the barrier process. On the one hand, the 
project had invested a great deal of time in the Norris
Adler barrier process, but all the scientists agreed that in 
the long run, a new process based on nickel would be better . 
In January 1944, General Groves made the decision, based on 
Keith's recommendation, to shift priorities and more 
aggressively pursue the nickel process. By July 1944, both 
methods had shown improvement (Hewlett and Anderson 
1962: 134-141) . 

LIQUID DIFFUSION PROCESS (S-50): In the summer of 
1944, General Groves was faced with the fact that the Y-12 
Plant and the K-25 Plant were not producing as well as he 
had hoped. While either could still possibly work, neither 
was particularly successful and neither showed any 
likelihood to be so in the short-run. It was in this 
atmosphere that Oppenheimer wrote General Groves and 
suggested that he pursue building a liquid diffusion plant 
at the ORR for the purpose of providing low-grade uranium 
feed for the Y-12 Plant. Since General Groves had already 
taken low-grade uranium from the K-25 site for the same 
purpose, he was receptive to the idea. 

The liquid thermal diffusion process had been 
considered during 1940 but had ·been eliminated . In part 
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this was due to the fact that the u.s . Army was in charge of 
the Manhattan project and that leaders in the field of 
liquid diffusion research were in the u.s. Navy . 
Individuals associated with the Manhattan Project, including 
President Roosevelt, saw · problems in trying" to combine the 
two agencies on the project . In fact, President Roosevelt 
specifically forbid the inclusion of the u.s . Navy in the S-
1 project . Also at that time, the liquid diffusion process 
looked more promising for submarine propulsion than for use 
in bombs and that was the research direction the u . s. Navy 
pursued (Hewlett and Anderson 1962:169) . 

In January 1943 , the Manhattan Project committee had 
decided to investigate the u.s. Navy ' s work in this field, 
and although it was suggested that perhaps the gaseous 
diffusion process should be abandoned and this process take 
its place , the Manhattan Project Committee rejected this 
proposal. In 1943 , the U.S. Army and U. s. Navy exchanged 
some information , but by late that year, the two found they 
could not work together on the process for various reasons 
and cea,sed trying to do so. 

In November 1943, the U.S. Navy authorized construction 
of a 300 column plant at the Philadelphia Navy Yard to 
produce uranium-235 for the U. S. Navy. In January 1944 the 
U.s. Navy began construction of an interim 100-column plant 
whi ch would be operated as a seven-stage cascade until the 
larger plant was built (Hewlett and Anderson 1962 : 172) . 

After General Groves received Oppenheimer's April 1944 
letter suggesting that he investigate the possibility of 
adding a thermal d i ffusion plant to provide low-grade 
uranium feed to the Y-12 Plant , General Groves requested and 
received permission to approach the U.S. Navy. In May 1944 , 
the u.s . Army re-opened contact with the U. S . Navy and in 
June visited the Philadelphia site. As a result, General 
Groves decided to build a full-scale thermal diffusion plant 
at the ORR (Gosling 1990:26 ; Jones 1985:172-177). This 
plant was code-named 5-50 and was known locally as the "Fox 
Farm" (THe N. D.: 690) apparently because Lieutenant colonel 
Mark c. Fox was in charge of construction and operation 
(Construction 1945 : 132). The thermal diffusion plant was 
built next to the K-25 Site powerhouse which was virtually 
complete . It was General Groves's intention to operate the 
thermal d i ffusion plant only until the K-25 Site could be 
finished, and at that time, the steam Would be turned back 
into the turbines to produce electricity for the gaseous 
diffusion plant. The contractor was given 90 days to 
complete the thermal diffusion plant which would essentially 
be a copy of the 100-column plant in Philadelphia except 
that it would be 21 times as large (containing 2,142 columns 
as opposed to 
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the 100 columns at the u.s. Navyls plant). Amazingly, the 
contractor finished in 75 days (Gosling 1990:26; Hewlett and 
Anderson 1962:170-173). 

IlERGER OF THE PLANTS AND OUTCOME OF THE BOMBS: By July 
of 1944, the Manhattan Project had substantial problems. 
Although the K-25 site and the Y-12 Plant were largely 
built, they were not running smoothly. Construction on the 
thermal diffusion plan had just begun. At Hanford, the 
plutonium plant was only about ha~f complete and not 
expected to be finished until early 1945. Yet, the 
construction of an atomic bomb or bombs hinged on these 
plants. In essence, there were two general possibilities of 
producing an atomic bomb. The first was through the 
plutonium being produced at Hanford. However, Oppenheimer 
and his team at Los Alamos had discovered that the neutron 
background of plutonium-240 ruled out the possibility of a 
plutonium gun. In July 1944, General Groves and his 
advisors, based on Oppenheimerls recommendation, agreed that 
research involving the use of plutonium in a gun-type weapon 
should be abandoned. Therefore, if the plutonium from 
Hanford could be used at all, it had to be in a bomb based 
on a more complicated implosion process. The second 
possibility was using fissionable material from the K-25 
Site or the Y-12 Plant at the ORR in a gun-type device. 
However, production at the ORR was sporadic and quality 
varied. 

In September, Lieutenant Colonel Nichols appointed a 
production-control committee whose purpose was to analyze 
the three plants at the ORR and devise a plan to combine the 
three plants to produce uranium-235. Previously, in August 
1943, General Groves had used Alpha I at the Y-12 Plant and 
the k-25 Site for the lower stages of enriching the uranium 
which eliminated the need for the top portion of the k-25 
plant cascade. Then the barrier crisis further limited the 
k-25 site's production, and General Groves h~d authorized 
the construction of S-50. Now the production-control 
committee had to merge these three facilities in some 
combination . 

In the fall of 1944, operations at all three plants 
began to look better. In fact, the K-25 site looked ·more 
promising, in large part due to the simplicity of its 
design, and the only major problem at this stage with the 
gaseous diffusion process was the barrier issue. In late 
February 1945, the production-control committee devised a 
plan that involved the uranium being processed in gradually 
and successively purer forms from S-50 to the K-25 Site and 
then to the Y-12 Plant. Many of the leaders of the project 
had expected World War II to extend into 1946, and some of 
the construction decisions reflected that belief (Jones 
1985 : 171). For instance, the entire K-25 Site peaked in 
early 1946. With the possibility that World War II might 
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extend into 1946, General Groves also decided to build at 
the R-25 Site a second gaseous diffusion plant to be known 
as K-27 which could be used to increase capacity in the 
lower stages of enrichment and to add a fourth Beta facility 
at the Y-12 Plant for the higher stages. At the earliest, 
these plants would not be in operation until February 1946 . 
This essentially completed the construction phase of the 
Manhattan Project at the ORR (Hewlett and Anderson 1962:301-
302). 

By April 1945, production at all three plants at the 
ORR, as well as at Hanford, was going very well. At Los 
Alamos, the scientists had always been confident that a 
uranium gun would work and progress was being made on 
placing the uranium-235 from the ORR within such a weapon. 
Work on an implosion device that could use the plutonium 
from Hanford did not go well in the spring of 1945 but was 
beginning to look better by June. 

In the meantime, scientists at Los Alamos could not be 
certain that the implosion device designed for the plutonium 
from Hanford, the so-called "Fat ' Man", would work. 
Therefore, they decided to test the device . Oppenheimer, 
inspired by the poems of John Donne, named the test Trinity. 
The test was held on 16 July 1945 within a barren area of 
the Alamogordo Bombing Range known as Journey of Death, 210 
miles south of Los Alamos (Gosling 1990 : 40). A map of the 
Trinity Test area is shown on Figure 1I-13 . Project leaders 
stationed themselves at different areas in case of an 
accident, but the test was an unqualified success with an 
explosion tar more devastating than the scientists had 
anticipated. The scientists were relatively confident about 
the uranium bomb made from the uranium-235 from the ORR, the 
"Little Boy", and they did not stage any tests for it . The 
Manhattan Project had succeeded in producing two bombs ready 
for use against the Japanese . 

Before the bombs were ready for use, on 7 May 1945, 
less than two months after President Roosevelt's death and 
Harry Truman's succession to the Presidency, Germany 
surrendered unconditionally . By this time, Japan was 
virtually defeated, and American aircraft were attacking 
Japanese cities at will . For instance, a single firebomb 
raid in March had killed nearly 100,000 people and injured 
over a million in Tokyo (Gosling 1990:45). Even so, it was 
generally believed that the Japanese would not surrender 
unless invaded and only then after a bitter and deathly 
battle . 

As work on the two bombs neared completion , leaders 
within the project knew that they likely had two bombs for 
use as early as August 1945. But controversy swirled as to 
whether or not to use them. Many of the project scientists, 
including some at the University of Chicago who initiated a 
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petition drive (Johnson and Jackson 1981:159), urged that it 
not be used arguing that it preempted the United states from 
being perceived as a moral leader of the world and that 
using it would precipitate a world-wide arms race. They 
pointed out that Japan had been essentially beaten and that 
it should be given a clear opportunity to surrender. This 
group of people, including civilians Associated with the 
project, urqed that one of the bombs be dropped for 
demonstration purposes. They further argued that since the 
U.S. Navy was credited with winning World War II in the 
Pacific against Japan, the u . s . Army was pushing tor use of 
the bombs from jealousy. It also seemed clear that 
regardless of other motivations, political and military 
leaders wanted to use the bomb to establish the United 
state ' s military superiority as a means to intimidate Russia 
as Europe was being partitioned. Those opposed to using the 
bomb on Japan further argued that racial prejudice against 
Asians was a motivation. 

The other side countered with its own racial arguments. 
Namely, since many of the leading scientists in the project 
had been persecuted by Hitler because they were Jewish or 
for other reasons, they would have gladly used the atomic 
bomb against Hitler had it been developed in time. They 
also argued that either of the bombs might not go off in a 
demonstration test, and that with only two bombs, each was 
essential for direct military use . They also pointed to 
Japan's historical unwillingness to surrender even when 
defeated. Their most potent argument was that by dropping 
the bomb, they might save thousands if not hundreds of 
thousands of American lives that would be lost in a land 
invasion. There was also the feeling among many people that 
using the bomb would give the United states an edge in 
negotiations with Russia after World War II. 

The Trinity Test was conducted while the Allied leaders 
met at Potsdam to discuss plans for post-World War II 
Europe. After learning of the results of the Trinity Test 
and after considering their options, President Truman and 
Briti sh Prime Minister Attlee issued a statement from 
Potsdam urging the Japanese to surrender or face utter 
devastation of her homeland. Although the civilian 
population and the government wanted to accept this offer, 
the Japanese military refused, in large part, because terms 
left the emperor's status unclear (Gosling 1990:51). In a 
28 July 1945 statement, the Japanese prime minister publicly 
rejected the Potsdam statement. 

After Japan's refusal to surrender, the United states 
decided to go ahead with dropping the atomic bomb. The 
u.s . Army Air Force had begun training with test drops at 
Wendover Field in utah in September 1944 and had moved its 
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people and equipment in June 1945 to Tinian Base in the • 
Marianas where the u.s. Navy had the world's largest airport 
(Gosling 1990:42). Although the U.S. Army and both bombs 
were ready by 1 August, bad weather delayed the flight until 
6 August 1945. On that day, the Enola Gay took off from 
Tinien carrying the "Little Boy" bomb, the untested uranium-
qun bomb made from uranium-235 from the K-25 Site and the y-
12 Plant at the ORR , and dropped it on Hiroshima, Japan. A 
map showing the bombing routes from Tinien is shown in 
Figure 11-14. The bomb immediately killed nearly 100,000 
people (including about 20 American airmen being held as 
POWs) and fatally injured an equal number leaving the city a 
pile of rubble for five square miles (Gosling 1990:51) . 

Within hours President Truman released another 
statement warning the Japanese that if they still refused to 
surrender unconditionally, the United States would continue 
bombing. The Japanese military still refused to surrender, 
and two days later, the Red Army invaded Manchuria. The 
next day, 9 August 1945, the Americans dropped a second 
bomb. The U. S. Army had intended to drop the bomb on Kokura 
Arsenal, but unacceptable weather conditions eliminated that 
target. After three passes ' over Kokura and running low on 
fuel, the pilot switched to his secondary target, Nagasaki, 
Japan, the home of the Mitsubishi plant that had 
manufactured the torpedoes used against the united states at 
Pearl Harbor. After dropping the "Fat Man" bomb, the • 
implosion device made with plutonium from Hanford, the pilot 
headed to Okinawa where he was forced to make an emergency 
landing due to low fuel (Gosling 1990:53). The death rate 
was comparable to Hiroshima, but the physical devastation to 
the city was less due to the steep hills surrounding 
Nagasaki. EVen after this, the military objected to 
unconditional surrender, but after the personal intervention 
of the Emperor, the Japanese military and the Allies reached 
an understanding that did not force the removal of the 
emperor. Japan surrendered on 14 August 1945. The formal 
act of surrender took place on 2 September 1945. 

It was German research that initially propelled 
Americans into atomic research as a World War II effort. 
Ironically, the Germans themselves "were little nearer to 
producing atomic weapons at the end of the war then they had 
been at the beginning" (Gosling 1990:vii). The British had 
done extensive research in the field in the late 1930s, but 
faced with a war literally at their doorstep, they did not 
have the resources to pursue an atomic bomb research 
program. Therefore, they joined forces with American 
research efforts, primarily in the field of gaseous 
diffusion. The Russians developed a program that expanded 
greatly by the end of World War II, but its first successful 
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test was not conducted until 1949. The Japanese achieved • 
some success in the field, but due to its ,other World War 
II-related commitments, Japan could not devote the necessary 
resources to its development. Due to the united States's 
geographic isolation, later ent~ into World War II, and a 
comparatively smaller commitment of its resources (both 
natural and human) to the World War II effort, the United 
states was able to develop a monopoly on atomic energy even 
if it was for only a short time. Regardless of whether or 
not the development of nuclear research will be defined as a 
positive or negative development in human history, it can 
not be denied that it has had a profound impact on the world 
in the twentieth century. 

Immediately after the bombing of Japan, President 
Truman issued a statement. Ordinarily, he said detailed 
technical data would have been released to the public. 
However, in this case, full disclosure would not occur 
"pending further examination of possible methods of 
protecting us and the rest of the world from the danger of 
sudden destruction." Knowing that the public would demand 
some type of information, the government did release a 
lengthy and technical document as a public relations effort. 
This report, called the Smyth Report after its author Henry 
Smyth, was released on 12 Auqust 1945. This report had been 
prepared as part of the project and it "contained general 
technic~l information calculated to satisfy public curiosity ~ 
without disclosing any atomic secrets" (Gosling 1990:54). 
President Truman further stated that he would ask Congress 
at once to establish a commission to control the production 
and use of atomic power in the united states while he 
developed plans to make it a "forceful influence for world 
peace" (Hewlett and Anderson 1962:415). 

So ended the Manhattan Project's efforts to produce 
atomic weapons for use in World War II. 

BUILDINGS REMAINING FROM 1942-45 AT THE ORR: Many 
buildings erected during the Manhattan Project were intended 
to be temporary. This is especially true for those 
constructed at the Townsite where many of the buildings no 
longer remain. Even so, a substantial number of 1942-1945 
period buildings do remain within the original Townsite. 
The Oak Ridge Townsite along Black Oak Ridge was inventoried 
in a 1991 survey by the preservation planning firm of 
Thomason and Associates of Nashville. In addition to the 
five individual nominations for properties from the pre-1942 
period mentioned above, Thomason prepared district 
nominations for two areas . 80th of these districts have a 
period of significance that extends through 1959 so they 
contain more than pre-1945 housing. According to the 
nomination, the Townsite (or the Oak Ridge Historic • 
District) contains approximately 3,585 1942-1945 buildings. 
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The Y-12 Plant and the K-25 Site also contain pre-1945 
buildings, but these complexes have not been inventoried so 
an exact count is not available at this time. However, both 
sites have experienced a relatively consistent use of their 
buildings, unlike ORNL which has experienced several 
buildings phases. Therefore, the Manhattan Project period 
of development appears to be more intact at the Y-12 Plant 
and the K-25 site than it does at ORNL. It is estimated 
that roughly 80 to 100 1942-1945 buildings remain at the Y-
12 Plant site. It is estimated that roughly 70 to 80 1942-
1945 buildings remain at the K-25 Site. 

At ORNL, 26 properties from the 1942-1945 period 
remain. The focal point of these is the National Historic 
Landmark, the X-10 Graphite Reactor (Pile), 3001. The 
American Nuclear society designated the Radiochemical 
Processing Pilot Plant, Building 3019, a Nuclear Historic 
Landmark in 1992 . other properties remaining from the 1943-
1945 period are the original reservoir, now the Cafeteria 
Storage BUilding, Building 2009; steam plant, Building 2011; 
Medical and Biological Building, Building 2013; Generator 
Building for Building 2011, Building 2017; Carpenter Shop, 
Building 2018; Stack, Stack 2061; Cafeteria, Building 2069; 
Change House, Building 2506; safety Department Building, 
Building 2517; SWSA No.1, Building 2624; Fanbouse for 
Building 3001, Building 3003; Water Demineralizer, Building 
3004; Vault for Building 3001, Building 3008; Stack for 
Building 3001, Stack 3018; Stack for 3019, Stack 3020; 
TUrbine House for 3019, Building 3021; North Tank Farm, 
Facility 3023; Laboratory, Building 3026C; South Tank Farm, 
Facility 3507; Settling Basin, Structure 3513; Process Waste 
System Basin, structure 3524; Research Laboratory, Building 
3550; and the site of SWSA No.2, Facility 4003. The White 
Oak Dam and Lake, Structure 7846, which was built in 1943, 
is located to the southwest of the main complex. 

PQST-1945 PERIOD: After World War II, President Truman 
was faced with the issue of atomic power: of how to use it, 
and if and how to share it with the rest of the world. 
President Truman firmly believed that the President and the 
President alone should have the authority to choose to use 
such a weapon and that the government, not the military, had 
to have complete control over all fissionable materials and 
that the program should be run by civilians. Although the 
military tried to retain some control, President Truman 
never wavered from his position of civilian control which 
ultimately became the cornerstone of the United States's 
post-World War II atomic program. After extensive wrangling 
in 1945 and 1946 in congress by a variety of factions, 
Congress passed the Atomic Energy Act of 1946 in August 
which created the AEC. This commission was composed of five 
individuals appointed by the President and confirmed by the 
Senate . The first AEC was composed of Sumner Pike, a 
businessman and former member of the securities and Exchange 
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Commission; Lewis Strauss, a banker and naval reserve 
admiral; David Lilenthal, chairman of TVA who was opposed by 
Senator Kenneth McKellar of Tennessee because McKellar had 
tried but failed to influence job hiring at TVA; William 
Waymack, newspaper editor; and Robert Bacher, a physicist at 
Los Alamos. In addition, Carroll Wilson was appointed 
general manager (Buck 1983:1; Folmsbee at al. 1969:539; 
Hewlett and Anderson 1962:620-622). 

Although President Truman appointed the AEC members in 
the fall of 1946, the AEC did not assume responsibility for 
the Manhattan Project sites until 1 January 1947. A 
chronology of the AEC is contained in Appendix E. The 
Manhattan Engineering District itself was not formally 
abolished until 15 August 1947. Thus, between August 1945 
when World War II ended and January 1947, General Groves 
operated in a "no manls land" as caretaker for the Manhattan 
Project, in some ways an even more difficult assignment than 
he had had during World War II. With the future uncertain, 
staff at the ORR left in droves. While once he had been 
able to make all of his decisions with no publicity and a 
relative disregard for financial reasons, he now had to deal 
with a wide variety of individuals and begin looking at cost 
issues. At the ORR, with victory secure, he deemed it time 
to shut down the uneconomic facilities. As soon as Japan 
had surrendered, the 5-50 plant was put on stand-by. On 
4 September 1945 the Corps ordered 5-50 to discontinue 
operations and by 9 September 1945 it was closed. The Alpha 
facility at the Y-12 Plant was finally working well, but it 
could not compete with the more efficient plant at the K-25 
Site, and therefore, in September it was placed on stand-by. 
The last tank at the Alpha facility ceased operation 22 
September 1945 (Hewlett and Anderson 1962:624). Thus, for 
several months General Groves was able to make relatively 
easy decisions or to stall, but by early 1946, he was faced 
with situations that forced him to make decisions about 
long-term issues with or without the AEC. 

At the X-10 Site, the University of Chicago had 
resigned as operator in 1945, and Monsanto had become the 
operating contractor. However, for the other facilities, 
the major operating contracts for the plants all ended six 
months after the end of World War II, but to assure 
uninterrupted production, General Groves had extended them 
through supplemental agreements until 30 June 1946 with an 
option for an additional year. At the ORR, General Groves 
followed through on this option to retain Union Carbide and 
Tennessee Eastman. General Groves also tried to keep 
Du Pont at Hanford. However, Dupont had agreed to operate 
the site with a firm commitment that it would resign its 
operational role when World War II ended. Upon Du Pontls 
departure, General Groves then persuaded the General 
Electric Company to manage Hanford. General Groves 
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was also faced with a decision about the production process 
plants, in large part, due to the success of the K-25 and X-
27 plants. Together these facilities operated so well that 
they made the Y-12 Plant superfluous (Hewlett and Anderson 
1962:628-630). In December 1946 the newly formed AEC and 
General Groves decided to close "the Y-12 Plant with the 
exception of one Beta track. This reduced employment at the 
Y-12 Plant from 8,600 to 1,500 and reduced operation costs 
by $2 million a month. The news broke in the ORR the day 
after Christmas. "A stirring chapter in the history of the 
wartime project was drawing to a close" (Hewlett and 
Anderson 1962 :646) . Over the following years, the 
production of enriched uranium continued at the K-25 Site 
while the Y-12 Plant largely converted to the precision 
machining of weapons components, an activity exacerbated by 
Cold War hostilities. 

During World War II, the histories of Los Alamos, 
Hanford, and the ORR greatly overlapped . But with the end 
of World War II, although still related by technology and by 
administration , each of these places evolved into 
independent complexes with its own unique history. At a 
local level in the ORR, the individual components of the ORR 
(the X-10 Site, the Y-12 Plant , the X-2S Site, and the 
Townsite) also became more independent of each other and 
their histories, although overlapping to some degree, 
diverged. 

Prior to 1941, the united states government had not 
been involved in the advancement of scientific research as a 
national goal. However, in an effort to win World War II, 
the government had subsidized science and had become 
increasingly involved. In the late 1940s, science was seen 
as the road to power, progress, and prestige . In general, 
beginning in the 19405, the Federal government invested 
substantial sums of money in scientific research. Research 
activities focused on a wide variety of technological 
advancements such as atomic weapons, spy planes, improved 
radar systems , advanced computers, and long range missiles. 
The National Science Foundation, the National Science Board, 
and the science Advisory Committee were established. 
Individual agencies such as the u.s. Navy and the U. s . Air 
Force pursued technological research. 

General Groves also recognized the importance of 
research and in early 1946 began trying to develop a 
research budget for fiscal year 1947. To develop some 
ideas, he appointed an Advisory Committee on Research and 
Development. This committee" supported the expansion of 
further research and development in the production of 
fiss i onable materials and advanced training in nuclear 
studi es. This committee also agreed that national 
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laboratories should be established. Although neither this 
committee nor the AEC ever actually defined "national 
laboratory," it was generally understood that such 
laboratories were for the primary purpose of pursuing 
unclassified fundamental research that required equipment 
too expensive for a university or private laboratory to 
underwrite. It was also intended that individual research 
responsibilities would be assigned to each laboratory. The 
Advisory committee on Research and Development and later the 
ABC viewed these national laboratories as channels through 
which federal funds would flow to support nuclear research. 
Each laboratory would have a board of directors chosen from 
the participating universities. 

General Groves was in full support of establishing the 
national laboratories and throughout his tenure with the 
Manhattan Project did everything in his power to see them 
implemented. The Advisory Committee on Research and 
Development viewed a government reservation such as the ORR 
more as an installation associated with commercial 
exploitation or as an industrial site than as a university
oriented laboratory and did not originally recommend that it 
become a national laboratory. However, the committee did 
propose that national laboratories be established in each 
region of the united states beginning with two national 
laboratories, one at Argonne and another in the northeast 
(both of which could have possibly absorbed elements of the 
Clinton Laboratories). The 1943 Argonne site contained only 
a few buildings associated with the rebuilt Fermi pile and 
the CP-J heavy-water reactor. Unable to acquire enougb land 
from Cook County for this site to function as a national 
laboratory, the laboratory was built farther to the west on 
farmland, but it retained the name Argonne National 
Laboratory. After much discussion, the second laboratory 
was placed on Long Island and named the Brookhaven National 
Laboratory (Hewlett and Anderson 1962:633-637, 645). 

After the ORR was not selected as the site for a 
national laboratory, 14 universit~es organized the Oak Ridge 
Institute ot Nuclear Studies (O~NS). The leader of this 
movement was William G. Pollard, a University of Tennessee 
physics professor who had worked during World War lIon the 
gaseous diftusion process at Columbia University. The 14 
universities represented the southeast region and 
geographically ranged from Washington D.C. to Texas. The 
purpose of ORINS was to assist Monsanto in scientific 
staffinq and gaining federal support and to use the Clinton 
Laboratories for academic research. In April, the Manhattan 
District approved the project, and in october the 
organization received a state charter of incorporation as 
the Oak Ridge Institute of Nuclear Studies. "To a 
considerable degree, the combination of Clinton and 
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the ORINS gave the Southeast the equivalent of a national 
laboratory" (Hewlett and Anderson 1962:636). The AEC . 
provided space in existing buildings at the Townsite for 
ORINS. Since then, ORINS has expanded and erected several 
new buildings for its use. The AEC in 1949 gave ORINS the 
responsibility of managing the Museum of Atomic Energy. In 
1965 the name of the organization was changed to Oak Ridge 
Associated Universities (ORAU). 

In the immediate post-World War II period, 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 
ABC and the University of Tennessee; in 1981 ORAU acquired 
responsibility for this facility. Once the AEC was 
established in 1947, it reviewed a report that had been 
prepared by the Scientific Panel to the Interim committee in 
September 1945. The report focused on the development of 
weapons, reactors, and radioisotopes for research. Of all 
of the Interim committee's proposals, the AEC determined 
that only one, the production of isotopes at the ORR, had 
occurred (Hewlett and Duncan 1969:30-31). 

In the summer of 1946 at the Clinton Laboratories, a 
co-directorship of James H. Lum and Eugene Wigner replaced 
Whitaker who had resigned . The Clinton Laboratories then 
began to focus on the development of new piles (or reactors 
as they came to be known). However, in the interim between 
world War II and the transfer of the facility to the AEC, 
clear and long-term goals for the Clinton Laboratories were 
slow to emerge. General Groves's Advisory Committee did 
recommend the construction of two reactor projects . The 
first was a fast-fission pile, possibly at Argonne . The 
second was a high-temperature power pile that Farrington 
Daniels at the University of Chicago had been planning since 
1944. General Groves's Advisory Committee recommended that 
it be built by Monsanto at the Clinton Laboratories (Hewlett 
and Anderson 1962:634). As a result, Daniels and his 
associates designed the Daniels Pile, a low-energy or 
"thermal" reactor at .the Clinton Laboratories in early 1947. 
The purpose of this reactor was for power production rather 
than as an experimental breeder reactor which was a high 
priority of the ·AEC. (Hewlett and Duncan 1969:28-29, 34). 
Much of the staff for this project came from outside the 
Clinton Laboratories leaving it never fully integrated into 
the "inside" structure. Other research projects seemed to 
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show that this process was not highly effective, and 
although the design of the Daniels Pile influenced later 
developments in high-temperature gas-cooled reactors, the 
Daniels Pile was never built (Johnson and Schaffer 1992:30, 
35-37). 

The ABC accepted responsibility for the Manhattan 
Project sites in January 1947. Late that year, the AEC 
changed the name of the Clinton Laboratories to the Clinton 
National Laboratory. In 1948 the AEC changed the name to 
the "Oak Ridge National Laboratory" (ORNL) . However, during 
1947 the future of the Clinton Laboratories was not clear. 
Many of the leading advisors, including Oppenheimer, felt 
that the Clinton Laboratories should be closed and perhaps 
merged wi~ Brookhaven . In March 1947, Oppenheimer told the 
AEC, "Most of us think that the evidence is in that Clinton 
will not live even if it is built up" (Pollard 1980:28). 
The stated reason was its geographic isolation and 
separation from a large university community, but some of 
the opposition seems to have been based on a regional bias. 
For the first year of its existence, the AEC, while not 
closing the Clinton Laboratories, did not clarify its 
mission, structure, or contractor affiliation. 

However, from a practical standpoint, the Clinton 
Laboratories was an established and working industrial site 
that the AEC could not easily abandon. Therefore, due to 
problems with Monsanto as an operator, in December 1947 the 
AEC terminated its contract with Monsanto and hired the 
Carbide and Chemical Company (a division of union Carbide) 
effective March 1948. At the same time, the AEC designated 
the facility ORNL (Thompson 1963:61). 

In addition, one could speculate that politics might 
have played a role in the continued existence of the ORR. 
In the 1946 election, Republicans had gained control of both 
the Senate and the House in what was perceived as a direct 
rejection of President Truman. Afterwards, President 
Truman's re-election chances looked extremely bleak. In 
part due to President Truman's civil rights activities and 
other liberal programs, Democrats in the South split into a 
r i val party called the states Ri ghts Democratic Party 
(commonly called the Dixiecrats) with Strom Thurman as its 
presidential candidate. Under these conditions, President 
Truman needed every vote in the South that he could get. 
Also, while Senator McKellar from Tennessee was no longer 
Chairman of the Senate Appropriations Committee, he was an 
enormously powerful senator and he would have been the 
ranking Democrat on the committee. The one key fact about 
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McKellar that is always noted is his obsession with 
obtaining "pork" in the form of jobs or projects for his 
state . Also, after President Roosevelt's death he had 
strengthened his ties with the Truman administration when he 
served as President Pro Tempore of the Senate. As a sign of 
his power, President Truman asked him to slt in on cabinet 
meetings. For more than one reason, the AEC may have deemed 
it appropriate to designate a southern facility as a 
national laboratory. [In the 1948 presidential election, 
President Truman carried 11 of Tennessee's 12 electoral 
votes with only one vote going to Thurman and that because 
the elector was on both the Truman and Thurman tickets.] 

Thus, early in 1948, ORNL became the third national 
laboratory in the United states, and although all three 
laboratories had their roots in the Manhattan Project, ORNL 
was the only one located on its World War II site. These 
first laboratories were intended to be regional centers 
where university scientists could pursue scientific 
endeavors. Of the three, Brookhaven National Laboratory 
came the closest to being a true regional research center 
while ORNL became more of an industrial complex than an 
academic complex. Instead, the AEC supported ORINS as a 
regional research center, and in combination with ORNL 
facilities, the two produced a program in research, 
training, and eduction that fulfilled its mission as a 
national laboratory (Hewlett and Holl 1989:253-54; Oak Ridge 
National Laboratory [ORNL] ca. 1980:2). Over the years , the 
federal government supported scientific research at a 
variety of universities and laboratories as shown on Figure 
11-15 and Table 11-1. 

As one author has written: 

One of the most important legacies of World 
War II has been the Atomic Energy Commission's 
national laboratories . These large, multipurpose 
research and engineering development institutions, 
including those. at Los ~amos, Livermore, and 
Berkeley, have proved to be a source of great 
scientific strength for the nation. Before the 
War nothing like them existed, and the government 
was scarcely involved at all in scientific 
research and the technologies it spawned. NOW, 30 
years after the establishment of the Argonne, Oak 
Ridge, and Brookhaven National Laboratories it is 
clear that they have become permanent institutions 
of such proven value to the nation that they are 
certain to be continued indefinitely (Pollard 
1980 : 51) . . 
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As part of its effort to compartmentalize research at 
each laboratory and eliminate duplicate research efforts, 
the AEC announced the distribution of work assignments to 
the national laboratories in December 1947. At that time, 
it established as its primary focus weapons research at Los 
Alamos. A second priority was reactor development (Hewlett 
and Duncan 1969:28-32). The purpose of these reactors was, 
in part, to produce plutonium for weapons but also to serve 
as a radiation source for the production of radioisotopes 
and for general research. However, , "the requirements of 
national defense thus quickly obscured their [the AEC's] 
original goal of developing the full potential of the 
peaceful atom bomb. For two decades military-related 
programs would command the lion's share of the [Atomic 
Energy] Commission's time and the major portion of the 
budget" (Buck 1983:1). 

The Clinton Laboratories had hoped that the AEC 
would designate it as "the" reactor laboratory and had 
formed a Power Pile Division in July 1946. However, the AEC 
designated Argonne as the center for reactor studies. As a 
result, most of the Pile Division was transferred to Argonne 
in 1947 (Thompson 1963:51). The AEC directed the Clinton 
Laboratories to concentrate in three fields: basic 
research, chemical technology, and isotope production and 
research. This allocation, which effectively gave the 
Clinton Laboratories only a secondary role in reactor 
development through the field of chemical technology, was 
seen as a setback for the Clinton Laboratories (ORNL 
ca.1980:2). However, while it was a "bitter pill" for most 
of the Clinton Laboratories, it was an advancement for the 
chemical engineers. "For them designation of chemical 
process problems as a central mission of ORNL was welcomed 
as a great opportunity" (Genung et al. 1993:1-18). 

However, due to a larger than expected work load, 
Argonne was unable to handle all of the reactor design work 
(Pollard 1980:28). The increased workload at Argonne 
resulted in large part from the escalating hostilities with 
Russia and its 1949 nuclear test as well as the hostilities 
in Korea. As a result, the AEC embarked on a vast expansion 
program over the next three years that included new 
facilities at Fernald, Ohio, Paducah, Kentucky, Portsmouth, 
Ohio, Savannah, South Carolina, and new plants at ,Hanford 
and the ORR. tiThe three year three-billion-dollar expansion 
program represented one of the greatest federal construction 
projects in peacetime history" (Buck 1983:2). Argonne's 
increased work load combined with Alvin Weinberg, ORNL 
Research Director, aggressively lobbying for ORNL resulted 
in the AEC giving ORNL a series of assignments to study some 
of the more "exoticn reactor concepts (Hewlett and Holl 
1989:254). The AEC also tried very hard to change the 
public perception of atomic energy being useful only as a 
destructive weapon into an appreciation for its application 
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for every-day use such as for generating electrical power 
(Hewlett and Duncan 1969 : 28-30). Another top priority was 
the development of a power-breeder reactor and a high-flux 
test reactor. 

In August 1946, Monsanto established one of the most 
famous research schools at the Clinton Laboratories, a 
school for training technical personnel in the various 
fields of nuclear science, the Clinton Training School, 
which lasted only one year. Although several renown 
scientists graduated from the program, perhaps its most 
famous graduate was captai n (later Vice-Admiral) Hyman 
Rickover from the U.S. Navy. The U.S. Navy's assignment of 
Rickover and seven other individuals to this program was a 
direct outgrowth of the collaboration of the u.s. Army and 
U.S. Navy on the thermal diffusion plant (5-50) at the K-25 
Site during World War II. Rickover aggressively pursued 
information from various individuals at the facility and 
welded the other seven members into a team that maximized 
its time at the school. "Legends about Rickover's 
activities at Clinton Laboratories still abound. For 
example, he sometimes elicited information from scientists 
by introducing himself: 'I'm captain Rickoveri I'm stupid'" 
(Johnson and Schaffer 1992:43-45) . Rickover later 
established and directed the development of the U.S. Navy's 
nuclear program which has been described as "probably the 
most successful reactor program in the 1950s" (Buck 1983 : 3). 

Although the Clinton Training School ended, the field 
of nuclear science was so new that united States's 
university system was not in a position to train scientists . 
Therefore, another advanced training program was developed 
at ORNL that began in 1950, the oak Ridge School of Reactor 
Technology (locally dubbed the Klinch Rollege of Knuclear 
Knowledge). ORNL erected a structure, Building 3017, for 
this school i n 1952, but generally students were taught at 
various facilities around ORNL (such as at 2518) (Johnson 
and Schaffer 1992:43-46, 88-89). The original program was 
discontinued with the 1956-57 class . At that time, a two
part program consisting of six months at an associated 
university and six months at the ORR was initiated, but 
applications were so limited that ORNL discontinued the 
program in 1958 (Thompson 1963:245-247). A variation of the 
program continued until 1965 (Johnson and Schaffer 1992:46). 
Alvin Weinberg, director of ORNL from 1955-1974, described 
the two training schools as perhaps the most important role 
functions of ORNL in the development of nuclear power 
because it was so crucial in the dissemination of 
information about nuclear reactors and nuclear power 
(Overholt 1987:358) . 
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The 1947 budget for Manhattan Project sites included • 
roughly $90 million of which $19 million was allocated for 
housing and utilities at Los Alamos and Oak Ridge Townsite, 
$20 million for construction related to research purposes at 
the ORR, and $23 million for o~rating expenses. In this 
budget, overall, the ORR and Argonne received the bulk of 
the money (Hewlett and Anderson 1962:635) . However , between 
1945 and 1949, there was still an element of uncertainty 
about the future of the site and the building program 
reflected that uncertainty. Several buildings deemed 
necessary were built, but no cohesive building program 
emerged . Buildings erected during this period included the 
Quonset huts, Buildings 2000 and 2001, an electrical 
substation on the north side of Bethel Valley Road opposite 
the ORNL main facilities complex, Building 0901, a water 
reservoir, Building 0902, on the north side of Bethel Valley 
Road, and the first masonry building on the site, a steam 
power plant, Building 2519, in 1947. Ironically, the latter 
three buildings had been erected during a period when it was 
thought that the Materials Testing Reactor would be built at 
the ORR; however, the AEC later decided to build it in Idaho 
(Johnson and Schaffer 1992:60, 63-64). The steam plant 
originally had three boilers; later alterations include the 
conversion to gas in 1950, a fourth boiler being added in 
1956, and a fifth boiler being added in 1963 (NUS 
1981:4.2 . 1). Figure 11-16 contains a photograph of the site 
from the late 1940s. Also, in 1946, an -H- shaped office • 
building, Building 1000, was relocated from the K-25 Site 
and moved to the west end of the project s i te and reerected 
for administrative office space (Thompson 1963:Figure 23). 
Due to the shifting emphasis at the Y-12 Plant, many 
buildings were vacant there, and ORNL located several 
programs there including the Biology Division and offices 
for the Reactor Division. 

In 1946, the Clinton Laboratories established a 
Metallurgical Division and in 1952 a Ceramics Laboratory . 
This group conducted intensive research into metallic 
elements under high temperatures and radiation stress in 
reactors . The Ceramics Laboratory 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 Schaffer 1992:38-41). ORNL 
assigned seven buildings to this division (NUS 1981:4.1-42-
45) . The first two were built in the late 1940s 
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FIGURE 16 

LATE 1940. PHOTOGRAPH OF OAK RIDGE NATIONAL LABORATORY 

(ORNL-HSTRY #76) 
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at the X-lO Site: the 1947 rolling mill, Building 3012 , to • 
roll, cast, and forge reactor fuel elements and metal parts 
and the Mechanical Properties Laboratory, Building 2011, 
built in 1943 . This division was also housed in the Quonset 
huts. Later buildings include the Liquid Metals Cleaning 
Faci lity, Building 3534, built in 1961; the Gas storage 
Area, Building 3537, built in 1962; space in Building 45005 
Wings 1 and 2, Central Research and Administration South 
built in 1961 (66,605 square feet); the Metals and Ceramics 
Facility, Building 4508, built in 1962, and the Thorium-
Uranium Recycl e Facility, Building 7930, built in 1968 at 
the High Flux Isotope Reactor Facility. 

The scientific experiments required various small 
machine shops. During the Manhattan Project period , these 
had been scattered around the facility. In 1946 Wigner 
decided to consolidate these various support facilities into 
one work area, a central research shop area now known as the 
East Support Area. This area contai ned many of the 
functional support facilities essential for an industrial 
complex . For instance, one craftsman was a blacksmith who 
made lead bricks for radiation shielding and produced 
customized nuts, bolts, and metal parts. The small research 
shops evolved into central machine shops and became the 
Fabrication Department in the Plant and Equipment Division 
(Johnson and Schaffer 1992:38). The J . A. Jones 
construction Company erected two of these buildings, 7001 
and 7002, as its construction headquarters during this 
period, and at the completion of its construction activities 
in the early 1950s, transferred them to ORNL (Thompson 
1963:62-2). Buildings at the East Support Area from the 
late 1940s and early 1950s include the General stores 
Building, Building 7001, the Garage and Ironworking Shop, 
Building 7002 , the Welding and Brazing Shop, Building 7003, 
the Lead Shop , Building 7005 , the Paint Shop, Building 7007, 
the Carpenter Shop, Building 7009, the Storage and Paint 
Stores , Building 7006, the Fabrication Shop, Building 7012, 
and the Central Mechanical Shops, Building 7012. This area 
is a fenced, self-contained area to the east of the ORNL 
main facilities complex and currently functions as a support 
area with repair shops and a gasoline station for vehicles 
assigned to ORNL . 

Originally, the ORR consisted of about 59,000 acres, 
but in 1949 the Townsite was opened to the public and 
separated from the ORR leaving a fenced area of 35,252 
acres. This necessitated the construction of three new 
sentry posts (National Register included : Bear Creek Road 
Checking station, Bethel Valley Checking Station, and the 
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oak Ridge Turnpike Checking Station). 
a map of the ORR that indicates these 

Figure II-17 contains 
boundary changes. 

Although the 1945-49 period can be seen as somewhat of 
a transitional period in which qreat uncertainty existed 
about the future of ORNL, by the late 1940&, ORNL was firmly 
established. One author cites the change in direction as 
due to two factors . The first was that Union Carbide was an 
"exceptionally able and perceptive contract operator" as 
opposed to Monsanto who openly sneered at ORNL as 
"Dogpatch." The second reason was that, although Argonne 
had been designated the main reactor laboratory, Argonne was 
not capable of doing all of the reactor-designs, and the AEC 
chose ORNL to do the overflow designs (Pollard 1980:28). 
Consequently, the AEC made an administrative commitment to 
the retention of ORNL and began the task of upgrading the 
facility and stabilizing it for long-term use. Thus, in 
1949 the AEC budgeted $20 million for new construction, and 
union Carbide initiated a building program named "Program H" 
to replace many of the wooden wartime buildings with more 
permanent brick buildings. This program included paving 
streets, landscaping the grounds, and renovating some of the 
older buildings. In addition, about 250,000 square feet of 
new office and laboratory space was built to the east of the 
Graphite Reactor or generally in its immediate vicinity. 
This building program reflected the AEC's allocation of work 
assignments for the laboratories in that the construction 
program provided facilities for ORNL's three main programs 
as defined by the AEC: research, isotope production, and 
chemical processing. 

Copies of U.S.G.S. Quadrangle maps from 1935, 1942, 
1953, and 1968 are shown on Figures 11-18, 11-19, 11-20, and 
11-21. These maps show the interesting evolution of the 
site from a typical isolated rural Tennessee valley into an 
industrial complex. Figures 11-18 and 11-19, 1935 and 1942 
maps, show the area before the Manhattan Project when the 
only building in the immediate area of ORNL was the New 
Bethel Baptist Church. Figure 11-20, a 1953 map, does not 
show ORNL, presumably due to security reasons . Figure 11-
21, a 1968 map, shows ORNL development. Figure 11-22 
contains an undated photograph of the site probably made 
between 1954 and 1961. 

One of the most distinctive buildings constructed 
during the expansion period is the Central Research and 
Administration Building North, Building 4500N. This 
building housed not only offices but numerous laboratories 
as well as becoming the center for a wide variety of 
research activities . For instance, the Analytical Chemistry 
Division was housed in 4500N where it conducted research on 
material recovered by the Federal Bureau of Investigation 
after President Kennedy's assassination and later studies on 
moon rocks (Lyon and Shults 1990:17-19). About 1961, an 
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FIGURE 11-21 . 1968 O. S.G.S . QUADRANGLE MAP OF AREA 
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UNDATED PHOTOGRAPH OF OAK RIDGE NATIONAL LABORATORY 
BETWEEN 1954 AND 1961 

(ORNL HSTRY 1269) 
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addition (wing 5) was constructed. The building has over 
340,000 square feet of space. Also about 1961 , ORNL 
constructed Building 4500S immediately to the rear of 4500N 
which also houses offices and research facilities. 

originally, the isotope program was scattered in 
buildings throughout ORNL with pits occasionally being used 
as storage space. However, as part of this expansion 
program, ORNL constructed 10 buildings (Buildings 3028, 
3029, 3030, 3031, 3032, 3033, 3034, 3036, 3037, and 3038) 
for two million dollars on Isotope Circle for use in the 
isotope process (ORINS Newsletter, February 1950:8) . In 
addition, the AEC constructed Building 4501/4505 for use in 
the isotope production process. During World War II, the 
products from the Graphite Reactor, Building 3001, "had been 
particularly important at Los Alamos--alone enough to 
justify its construction" (Hewlett and Anderson 1962:636), 
and after World War II, "The reactor served for many years 
as the principal atomic research facility in the United 
states" (U.S. 0011965). In the post-World War II period, 
the Graphite Reactor was used extensively to produce 
radioactive isotopes for research, which was the most 
publicized activity at ORNL after World War II. Once World 
War II ended, General Groves's Advisory committee felt that 
the isotopes should be distributed at cost for research and 
gave first priority to the fundamental sciences which needed 
only small samples, then to therapeutic research for humans, 
and then for education and training research. On 2 August 
1946, Wigner delivered the first peacetime product of the 
atomic energy plant, a one-millicurie unit of carbon 14, to 
Dr. E. V. Cowdry of the Barnard Free Skin and Cancer 
Hospital of st. Louis (Hewlett and Anderson 1962:636). 

By the early 1950s, due to the Graphite Reactor, ORNL 
had become the prime producer for the world's supply of 
radioisotopes, as well as a source that provided the basis 
for valuable research to study the effects of radiation on 
matter. Within a few months of the first shipment of 
radioisotopes in August 1946, the Clinton Laboratories had 
nearly 50 different radioisotopes available for 
distribution. In 1947 the Isotopes Section was established 
and expanded into the Isotopes Division (Johnson and 
Schaffer 1992:37). Between August 1946 and January 1950, 
the number of shipments each month increased from 60 to 630 . 

ORNL became a world center for the production and 
distribution of stable and radioactive isotopes which have 
been called lithe most valuable research tool since the 
invention of the microscope" (Thompson 1963:250). The 
isotope production was central to the prestige of ORNL as 
well as to the AEC. As one historian wrote, "During the 
lean years in the 1950s when the [Atomic Energy] Commission 
had little to boast about in advancing the peaceful uses of 
atomic energy, descriptions of the isotope distribution 
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program filled Commission reports and press releases" 
(Hewlett and Holl 1989:254). In 1987, Weinberg described 
the isotope production as perhaps the most important 
research tool to emerge from ORNL saying, "Had ORNL done 
nothing else in its 43-year history, the large-scale use of 
radioisotopes made possible by ORNL would assure the 
Laboratory an honored place in science" (Overholt 1987:360). 
In 1992, Weinberg said, "The most important [mission of the 
Graphite Reactor], I suppose, was the production and 
distribution of radioisotopes. Much of the work that led to 
unraveling the genetic code could not have been done without 
them. They are used in the diagnosis and treatment of 
cancer. They are used in agriculture to trace phosphorous 
in fertilizers, and in innumerable other ways. science 
couldn't continue today without them. If God has a golden 
book and writes down what it is that Oak Ridge National 
Laboratory did that had the biggest influence on science, I 
would guess that was the production and distribution of 
radioisotopes" (Genung et al. 1993:4-1). While isotopes are 
generally perceived as a research tool in cancer studies, 
they have also had wide applications in dozens of research 
fields revolving around four principal themes: tracing, 
measurement and control, radiography, and teletherapy 
(Little 1958:113) . In 1975 , ORNL dissolved the Isotope 
Division and reassigned its functions to various sections . 
It was reorganized again in 1983 and 1988 (Genung et al • 
1993:4-31,32). 

The Graphite Reactor operated for 20 years, from 4 
November 1943 to 4 November 1963. In 1966 the National Park 
Service designated it a National Historic Landmark. 
Following the closing of the Graphite Reactor, the Oak Ridge 
Research Reactor, Building 3042, built between 1955 and 1958 
and closed in 1987, produced most of ORNL's radioisotopes. 
CUrrently, the High Flux Isotope Reactor (HFIR), 7900 Area, 
Which opened in 1965, is a major source of radioisotopes for 
medical and industrial uses (Johnson and Schaffer 1992:36). 
ORNL is presently proposing a long-term project to build the 
Advanced Neutron Source (ANS) which would replace the HFIR. 
ANS start-up is planned for late fiscal year 2000, which is 
also the estimated end of the useful life of the HFIR (ORNL 
1992b: 10) . 

The third major mission designated by the AEC in the 
late 19405 for ORNL was chemical processing (the process of 
extracting desired materials from spent natural uranium 
fuel). Work in this area led ORNL to being "recognized 
worldwide as a leader in the development of reprocessing 
technology" (Genung et al. 1993: 4-66) . When the X-10 site 
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was originally developed in 1943, the major installations 
were the experimental Graphite Reactor, the Radiochemical 
Processing Pilot Plant, Building 3019, and supporting 
laboratories. A central focus of this work was the 
separation of isotopes. Buildi~g 3019 was ORNL's central 
resource for chemical processing as it developed into the 
principal Research and Development center for fuel 
reprocessing and waste management studies in the United 
States from the late 1950s into the early 1970s (Genung et 
al. 1993:2-20). 

The Chemical Technology Division was formed in 1950 
from the previous Chemical Technology Department of the 
Technical Division. At that time, the division was located 
in several buildings, including two originally assigned to 
the Chemical Technology Department, the 1943 Chemistry 
Laboratory, Building 3550 and the 1943 Separations Building, 
Buildinq 3019. The Chemical Technology Division had also 
expanded into other buildings . For instance, the Design 
section was in Buildinq 2067 (not extant) and the Unit 
Operations section was in Buildings 3502 and 3503. In 1948 
the Hiqh-Radiation-Level Chemistry Laboratory, Buildinq 3503 
was erected. In addition , as part of the expansion program 
an addition to Building 3019 was erected, a new Metal 
Recovery Plant, Building 3505 was built in 1951, the High 
Alpha Laboratory, Buildinq 3508 was built in 1951-1952, the 
High-Level Radiochemical Laboratory, Buildings 4501 and 
4505, were built in 1951, the Chemical Technology Division 
Laboratory, Building 3017, was built in 1952, and the Unit 
Operation Volatility Laboratory, Buildinq 3592, was built in 
1952. In 1951 space was assigned to the Chemical Technology 
Division in 4500N. Buildinq 3505 was operated from 1952 
until 1960 as a pilot and production plant to reprocess 
spent nuclear fuel (Johnson and Schaffer 1992:33-34). 
Another building used by this division was Building 3026 on 
Isotope Circle. In 1957 ORNL erected Building 4507 as a 
High-Radiation-Level Chemical Development Laboratory, in 
1962 ORNL assigned Chemical Technology Division space in the 
new 45005 building, and in 1965 ORNL erected Building 7920, 
the Transuranium Processing Plant (Genung et ale 1993:2-1, 
4-66, Appendix 39). 

The Chemical Technology Division experimented with a 
wide variety of processing methods and the laboratories were 
redesigned to accommodate any changes. One process tested 
at ORNL, the Redox process, was tested in Building 3019 from 
1945 to 1951 at which time large scale operations using this 
process began at Hanford. From 1949 to 1960 the Purex 
process was carried through the pilot-plant stage in 
Building 3019. In 1954 this process was put into operation 
at the Savannah River site and at Hanford in 1956. Several 
facilities in the united States and all foreign reprocessing 
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plants now use this process (Genung et al. 1993:2-4). In 
1973, due to changing national goals, the Chemical 
Technology Division was reorganized. The Division's 
internal history views 1976 as the end of its original 
period of development. In April 1977, President Carter 
implemented a new nuclear policy that indefinitely deferred 
the commercial reprocessing of nuclear fuels resulting in an 
overall decrease in the emphasis on nuclear fuel 
reprocessing. Afterwards, the Chemical Technology Division 
diversified into several other research areas such as waste 
management and environmental studies, which are the major 
thrusts of the division today (Genung et al. 1993:2-3, 2-17, 
2-27, 4-20, 4-64). 

In addition to buildings directly related to ORNL's 
primary missions, there were numerous other buildings 
erected at ORNL in the early 1950s as part of the Program H 
expansion project. These include the Calibration 
Laboratory, Building 2007, the Instrument Laboratory 
Building, Building 3500, and the Change House, Building 
2518. There were also many smaller support buildings 
erected during this period. Examples are security 
facilities such as the Main Portal and division office for 
security, Building 5000, a cafeteria, Building 2010, the 
Plant and Engineering Building, Building 2518, and the 
Special Materials Machine Shop, Building 3044 . 

After World War II the use, and especially the control, 
of nuclear power was extensively debated. In 1953, 
President Eisenhower gave a speech to the united Nations in 
which he pledged that the United States would use nuclear 
power for peaceful purposes through international 
cooperation, the so-called "Atoms for Peace" speech. 
President Eisenhower's commitment to peaceful application of 
nuclear energy was a point from which he never wavered, and 
it dominated much of his political life (Bundy 1988:287). 
Although the Atoms for Peace program did not seriously deter 
the nuclear arms race, it did to some degree solidify the 
mission of ORNL and give it a multifaceted research agenda 
because ORNL's future was tied to research applications of 
nuclear energy. Soon afterward, President Eisenhower signed 
the 1954 Atomic Energy Act which fundamentally revised the 
1947 Act. It created a framework for cooperation between 
the AEC and private industry, and it also allowed the AEC to 
share technical and scientific information with foreign 
governments (Buck 1983:3). As a result, the AEC began to 
declassify nuclear science data for private use. It was 
during this period of attempting to change the public 
perception of nuclear energy that the AEC, in July 1953, 
opened the main roads through the ORR, making it possible 
for visitors to drive by the nuclear installations (DeCamp 
and Campbell 1988:12) . 
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By the late 1940s, the AEC ha4 4eoi4e4 that its 
decision to develop the Materials Testing Reactor (MTR), a 
water-moderated thin-plate research reactor, at Argonne was 
a mistake. In 1948, DRNL lobbie4 to have it built i n 
Tennessee, but the AEC instead acquired a site in Idaho 
where the reactor was completed in 1952 . The MTR was 
shutdown in 1970 (Greenstreet 1992:14) . The AEC gave 
Argonne responsibility for designing the MTR building and 
associated facilities and ORNL the responsibility for 
designing the actual reactor. Consequently, a staff headed 
by Eugene Wigner worked on the design for this research 
reactor and built a small mock-up to investigate the design 
of its controls and hydraulic systems. ORNL received 
permission from the AEC to convert this mock-up reactor into 
a research reactor (Thompson 1963:67). Built during Program 
H, this facility, Building 3005, which was erected at the 
ORNL main facilities complex, was referred to as the "poor 
man's pile" by Wigner but was formally named the Low 
Intensity Test Reactor (LITR). The LITR became one of the 
design prototypes for commercial nuclear power plants and 
for reactor propelled naval craft. ·The 1954 Tower Shielding 
Facility, the 1954 Bulk Shielding Reactor, the 1958 Oak 
Ridge Research Reactor, and the 1965 High Flux Isotope 
Reactor all used variations of this design . "Many dozens of 
research reactors, all based on this simple principle 
pioneered at ORNL, are now in use throughout the world; and 
the United states fleet of nuclear submarines is powered by 
pressurized versions of the original MTR" (OVerholt 
1987:361). Another author wrote, "Thus, it is clearly 
evident that the MTR concept had a profound influence on 
reactor development at ORNL and internationally as well" 
(Greenstreet 1992:16). ORNL shut down the LITR in 1968 
(Johnson and Schaffer 1992:33-34, 65-66). 

In some aspects , the late 1940s represented a period of 
euphoria about the technological future . There were 
idealized dreams of running homes and tactories with nuclear 
energy: "drop a pill in our gas tanks and drive for a year . 
Ships would sai l the Pacific on a nuclear charge no bigger 
than a lump of coal. We would power rockets with it, and 
spaceships, and cure cancer" (searcy 1992 : 27). During this 
period hopeful "Buck Rogers"-fantasies about atomic-powered 
ships, submarines, aircraft, trains, cars, and even tractors 
captivated the public's attention (Johnson and Schaffer 
1992:59). Although ORNL was not designated "the" reactor 
laboratory, Wigner was able to get ORNL the "exotic" reactor 
programs. One consequence was ORNL's involvement in 
research into nuclear-powered submarines, aircraft, and 
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ships during the late 19408 and 1950&. "The application of 
atomic power to motion and travel became a centerpiece of 
the Laboratory's research program in the postwar era" 
(Johnson and Schaffer 1992:59). 

In 1946 the U. S. Air Force established the Nuclear 
Energy for Propulsion of Aircraft Project and began research 
in this field. In 1948, a separate study, the Lexington 
Project, recommended that this project be funded , and 
combined with increasing hostilities in the Cold War, the 
government decided to fund the project (Greenstreet 
1992:11) . In 1949, the U.S. Air Force, Union Carbide, the 
AEC, and others met at the ORR to discuss these agencies 
joining forces to pursue this research goal . Later that 
year, the AEC ordered ORNL to pursue such a program which 
would be called the Aircraft Nuclear Propulsion Program 
(Thompson 1963:90) . At that time, this was the only 
nuclear-powered aircraft research program in the United 
States. The AEC sponsored this research and jointly funded 
it with the U.s. Air Force, which closed out its own 
research program. The Aircraft Nuclear Propulsion Program 
was a pivotal feature of ORNL1s existence in the 1950s until 
the program's demise in 1957. 

As a result of this program, the Reactor Technology 
Division was divided into two sections in 1951: the Reactor 
Experimental Engineering Division and the Aircraft Nuclear 
Propulsion Division . The Aircraft Nuclear Propulsion 
Division was later renamed the Aircraft Reactor Engineering 
Division. In 1951 the headquarters for these divisions were 
moved from ORNL to the Y-12 Plant (Greenstreet 1992:15). 
After Congress halted the program in 1957, but before 
President Kennedy formally abolished it in 1961, these two 
Divisions were recombined in 1960 to form the Reactor 
Division (Greenstreet 1992:2). A chart showing the 
structure of the Reactor Division is shown in Figure II-23. 

Although lithe plane never got off the ground," the 
spin-off research into other fields using the data from this 
project was more useful in the long run than the original 
research project (Johnson and Schaffer 1992:58). Research 
was first conducted at the 5-50 plant at the K-25 Site and 
later at the Graphite Reactor . However, as the research 
progressed, these facilities were not adequate. As a result 
of this program, ORNL constructed three unique reactors. 

One of these reactors was the 2-MW Bulk Shielding 
Reactor (BSR), Building 3010, which was completed in 
December 1950 at the ORNL main facilities complex . This 
reactor was popularly known as the "swimming pool" reactor, 
but it was "used to study, in bulk, various materials for 
use in improved radiation shields. The reactor therefore 
became known officially as the Bulk Shielding Reactor" 
(Thompson 1963:68). The original purpose of the M5R was 
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related to shielding materials for use in aircraft. 
Relatively inexpensive, safe, and stable, this design became 
a prototype for many research reactors around the world. 
Along with the Graphite Reactor , this facility produced 
important research in radiation damage processes in solids. 
The BSR was upgraded with a forced cooling system in 1963 
when the Graphite Reactor closed (Johnson and Schaffer 
1992:66-69, 83). The BSR is no longer in operation. 

The second reactor related to the Aircraft Nuclear 
Propulsion Project, which also related to the study of 
shielding materials, was the Tower Shielding Facility (TSF), 
7700 Area. The TSP was built between March 1953 and 
February 1954 in a fenced area about two miles south of the 
ORNL main facilities complex. The TSF 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 purpose of 
this research was to answer questions about the effects of 
radiation from a reactor flying overhead as well as to 
better understand the type and amount of shielding needed 
for a nuclear aircraft. The facility consists of four 315-
foot towers, erected on the corners of a 100 by 200-foot 
rectangular concrete pad, associated buildings and 
equipment. The towers support a reactor core that can be 
suspended in the air in a spherical container. The Tower 
Shielding Reactor II was installed at the facility in 1960. 
In 1965, a modified space Nuclear Auxiliary Power 2/10A 
reactor was installed at the facility. various types of 
research continued here until the facility was closed in 
1992 (Johnson and Schaffer 1992:66-70; Muckenthaler 1992:33-
42; NUS 1981:4.1.1.5). 

ORNL also developed a liquid-fueled reactor for the 
propulsion of aircraft, a nuclear-powered engine that could 
drive long-range bombers. This reactor was an experimental 
lOO-kW aircraft reactor originally known as the Aircraft 
Reactor Experiment (ARE). The ARE used molten (fused) 
uranium fluorides (salts) as its fuel. In 1953 DRNL erected 
a building, Building 7503, to house this reactor in Melton 
Valley about a half mile south of the ORNL main facilities 
complex. The location was adjacent to the Homogeneous 
Reactor Experimental Facility concurrently under 
construction. The ARE components were installed in 1953 and 
finished by mid-1954. operation began in the fall of 1954 
(Greenstreet 1992:22). "It is not exaggerating to say that 
the ARE was the most advanced reactor type the Laboratory 
had developed and, consequently, its successful operation 
represented perhaps the greatest achievement of the combined 
research and development staffs of the Laboratory" (Thompson 
1963:95) • 
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As an outgrowth of this succesaful research, ORNL 
dismantled the ARE and modified and enlarged the facility 
for a larger 60-MW "fi reball reactor" to conduct more 
sophisticated experiments . This new reactor was the second 
step in the testing process and, was called the Aircraft 
Reactor Test (ART). By 1957, ORNL had built an Engineering 
Test Unit which was a non-nuclear replica of ART and had 
done preliminary testing and initial fabrication of parts. 
At that time, congress announced the cancellation of the 
entire program. 

While ORNL accepted the cancellation of the Aircraft 
Nuclear Propulsion Project, it did request to continue the 
ART program because it felt that it would yield information 
about the development of high-temperature reactors for 
marine and electric utility service . The AEC refused this 
request, and the design of the ART was completed and 
shelved. The enlarged ARE Building was placed on standby 
for possible future use (Greenstreet 1992 : 24-25). 

The Aircraft Nuclear Propulsion Project directly and 
indirectly affected other programs at ORNL. For instance , 
it helped ORNL to justify the acquisition of nuclear 
particle accelerators, which accelerates charged particles 
or atoms and propels them into a target , and digital 
computers (Johnson and Schaffer 1992:71). Neutron research 

• 

had been initiated in 1948, which required an accelerator • 
program. The Chemistry Division acquired a Van de Graaff 
electron accelerator from the U. S. Navy which has been used 
for 30 years. ORNL also acquired a Cockcroft-Walton 
accelerator. These first accelerators were installed in an 
abandoned powerhouse, Building 2011, now the Mechanical 
Properties Building. By the late 1940s, ORNL needed an 
expanded accelerator program, and the u.S. Air Force agreed 
to purchase a 5-MV Van de Graaff accelerator if ORNL would 
construct a building in which it could be housed . The 
accelerator was installed for a year at the Y-12 Plant, but 
in 1952 ORNL completed the High Voltage Accelerator 
Laboratory, Building 5500, the house the Van De Graaff 
accelerators. The building was expanded in 1962 to house an 
additional Van De Graaff accelerator and offices . Another 
building associated with accelerator research is the Solid 
State Accelerator Facility, Building 3003, at the ORNL main 
facilities complex. Building 3003 was originally built in 
1943 to discharge cooling air from the Graphite Reactor but 
was modified in 1967 to house an accelerator (NUS 
1981:4.1.2) . A parallel line of research was pursued at the 
Y-12 Plant by achieving acceleration with cyclotrons . 

Another consequence of the Aircraft Nuclear Propulsion 
Project and the accelerators was the vast quantities of 
scientific data that required analysis. By the 1940s, • 
electronic computers were available, and in 1947 Weinberg 
created a Mathematics and Computing section which was in 
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charge of acquiring computers. In the early 19508, ORNL and 
Argonne designed and fabricated the Oak Ridge Automatic 
computer and Logical Engine (ORACLE). This digital computer 
became operational in 1954, and for a time, had the fastest 
speed and largest data storage ~f any computer in the world. 
After the ORACLE became obsolete in the 1960& and was phased 
out , ORNL either purchased or leased its mainframe computers 
from commercial suppliers (Johnson and Schaffer 1992:71, 80-
82; Thompson 1963 : 147-148). 

An additional project that was an out-growth of the 
Aircraft Nuclear Propulsion Project was research into 
radiation damage studies which resulted in the Physics of 
Solids Institute being established in 1950 to study 
radiation damage and related solid-state investigations. 
The Physics of Solids Institute occupied a laboratory, 
Building 3025M, erected in 1951 near the Graphite Reactor 
(Johnson and Schaffer 1992 : 71, 83). 

However, the Aircraft Nuclear Propulsion Project, which 
was the "prime force behind Laboratory expansion during the 
early 1950s," ended in 1957 (Johnson and schaffer 1992 : 90) . 
At that time , congress objected to continuing the costly 
program because supersonic aircraft and ballistic missile 
development had made the concept obsolete. In addition, the 
hazards associated with an accidental crash of a nuclear 
powered aircraft had always been seen as a serious but 
perhaps unavoidable problem. Although it was 30 June 1961 
before President Kennedy formally canceled the Aircraft 
Nuclear Propulsion Project, research was halted in this 
field at ORNL in 1957. Even though ORNL provided technical 
review for the u.s. Navy's program in nuclear ship design 
which culminated in the 1959 N.S. Savannah , the first and 
last U.S. ship of its kind, the research chapter related to 
the "fantasy" nuclear transportation program ended in 1957 
(Johnson and Schaffer 1992 : 90-91 ; Thompson 1963:96). 

As one historian wrote: 

Nuclear reactor development at the Laboratory 
reached a pinnacle in 1956 and began a sloW 
descent in 1957 with the cancellation of its 
aircraft reactor program and troubles with its 
second experimental homogeneous reactor. · In 1956, 
when the Laboratory budget was $60 million and its 
staff reached 4369, Weinberg boasted: -We are the 
largest nuclear energy Laboratory in the United 
states, and we are among the half-dozen largest 
technical institutions in the world.-

with cancellation ot the aircratt reactor in 
september 1957, the Laboratory budget was slashed 
29% and its staffing cut to 3943 •••• Horeover, the 
Eisenhower administration froze the Laboratory's 
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budget in 1957, Lorcing postponement oL a major 
building expansion program (Johnson and SchaLLer 
I992:II2-II3). 

Even though the Aircraft N~clear Propulsion Project, 
chemical reprocessing, and the isotope projects were in some 
ways the focal points at ORNL in the 1940s and 1950s, ORNL 
and other AEC facilities concurrently pursued research into 
other fields . The other reactor division, the Reactor 
Experimental Engineering Division, pursued reactor designs. 
During the 1940s, ORNL had proposed the development of a 
homogeneous reactor, but due to many problems with its 
design, the concept was abandoned in 1945 and work was 
pursued in heterogeneous reactors (such as the MTR in 
Idaho). However, by 1949, promising research in this field 
had begun to emerge. In September 1950, the AEC approved 
the construction of an experimental homogeneous reactor (HR-
1) intended to be a pilot-plant model liquid-fuel reactor to 
investigate the chemical feasibility of maintaining a 
nUclear chain reaction at temperatures and power levels 
sufficiently high for the production of electricity 
(Greenstreet 1992:36). The building for this reactor, 7500 
Area, was completed in March of 1951, and the reactor was 
completed in January 1952. This facility is located near 
the ARE Complex about one-half mile south of the ORNL main 
facilities complex. The Homogeneous Reactor Experiment 
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(HRE) operated between 1951 and 1954. By 1954, the HRE had • 
successfully completed its program objectives, and ORNL 
dismantled it to build a larger reactor (Greenstreet 
1992:17; Thompson 1963:76-88). 

In 1953, ORNL began construction of a second reactor 
(HR-2), which was completed in 1956. In a parallel 
movement, as part of its new focus to make nuclear energy 
more applicable for peaceful uses, the AEC announced in 1954 
a five-year plan to develop five new demonstration nuclear 
power reactors in its Power Demonstration Reactor Program. 
Table II-2 contains information about these five reactor 
projects, and Table II-3 contains a chart of experimental 
power reactors built in the United States. Four of these 
reactors, excluding the project at ORNL, were built, and 
private industry eventually built power plants based on 
these other four designs (Holl et al. 1986:4-5). The fifth 
reactor project was the aqueous homogeneous fuel reactor 
(HR-2) intended for electrical power production then under 
development at ORNL. The reactor achieved criticality in 
December 1957 and first operated at full power in February 
1958 (Thompson 1963:76-88). This reactor was larger than 
the first, but even so, it was built on a pilot-plant scale. 
While the first reactor had been a one-time experiment to 
prove theoretical principles, the second reactor was 
intended to be operational. "Perhaps the most exotic • 
nuclear reactor ever built, it gave Laboratory 
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staffers trouble from the start" (Johnson and Schaffer 
1992:113). Problems plagued the reactor and in 1958 serious 
consideration was given to abandoning the program. However, 
ORNL continued to work with the facility and solved some of 
the problems, but congress and the AEC ordered it to be 
discontinued in December 1960. The HR-2 and systems were 
dismantled and removed from the facility for future study. 
One direct result of this experiment was that the 
Pennsylvania Power and Light Company and Westinghouse 
Corporation abandoned their proposal to build a homogeneous 
reactor as a central power station. Since 1963, the 
facility erected for the HRE program has been used as the 
Nuclear Safety Pilot Plant (Johnson and Schaffer 1992:94-96 , 
113-14; NUS 1981:4 . 6 . 5). After these experiments, due to 
the problems uncovered, the AEC discontinued the aqueous 
homogeneous reactor program (Genung et al. 1993 : 2-32) . 

In 1953, the AEC gave ORNL permission to construct a 
new reactor for research purposes, the oak Ridge Research 
Reactor, Building 3042. Begun in 1955 at the ORNL main 
facilities complex, the Oak Ridge Research Reactor was 
completed in 1958 and closed in 1987. Combining features of 
the MTR and the BSR, the Oak Ridge Research Reactor had a 
neutron flux that was second only to the neutron flux of the 
MTR in Idaho. It was a high-performance reactor that 
supported many scientific advances in physics and materials 
research, irradiations, and neutron beam studies . The Oak 
Ridge Research Reactor attracted many scientists to ORNL as 
well as visiting dignitaries (Johnson and Schaffer 1992:100-
101; NUS 1981:4 . 1.1 . 2; Thompson 1963:72-74). 

Another research focus effort in the early to mid-1950s 
involved the construction of an Army Package Power Reactor, 
later renamed SM-1, to furnish electrical power. Early in 
1953, a research team at ORNL began to design a reliable, 
inexpensive, compact nuclear power plant that could be 
installed at remote or relatively inaccessible locations. 
The conceptual design was completed by July 1954 . Based on 
this design, several reactors were built , including one 
built by the Corps at Fort Belvoir, Virginia between 1955 
and 1957 (Thompson 1963:71-72). This facility was shutdown 
in the 1970s. 

Another outgrowth of President Eisenhower's and the 
AEC's Atoms for Peace program was ORNL's involvement in the 
Maritime Ship Reactor Program. In 1955, President 
Eisenhower proposed that the United states build a nuclear 
powered ship to demonstrate peaceful applications of nuclear 
energy. Between 1957 and 1964, ORNL provided technical 
support for the design and development of the N.S. Savannah. 
In addition, ORNL aided in support work such as obtaining 
port clearances until the ship was decommissioned in 1971 
and the reactor removed (Greenstreet 1992:31-32, 44). 
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Throughout its existence, ORNL bas been involved in a • 
wide range of concurrent research and activities. For 
instance, in February 1950, ORNL and the research divisions 
at the Y-12 Plant merged. Research activities by ORNL were 
conducted at both the X-10 site and the Y-12 Plant. Among 
other things, this merger resulted in ORNL acquiring certain 
state-of-the-art hardware such as cyclotrons, a 1930 
i nvention that was superseded by synchrotrons in the 1990& 
(Johnson and Schaffer 1992:59-60, 78). An 86-incb 
cyclotron, which when it became operational in 1950, was the 
worldls largest fixed-frequency proton cyclotron. The 86-
inch cyclotron was used to perform· radiation damage studies 
for the Aircraft Nuclear Propulsion Project. This 
cyclotron, and the Graphite Reactor were two of ORNLls 
principal research tools in the early 1950s (Hewlett and 
Holl 1989 : 254). 

Research efforts by the AEC on the "Super" 
thermonuclear or hydrogen (fusion) bomb was limited and 
informal until about 1954 when the Sherwood Program was 
organized, and even then it was far exceeded by fission 
research . However, as research progressed in this field, 
there was intense speculation in the scientific community 
that such a bomb had the potential to set otf a chain 
reaction that would destroy the entire world by burning up 
the earth's atmosphere. As a result, the AEC asked ORNL to 
build a cyclotron to determine the probability of whether ~ 
the atmosphere would burn up and destroy the earth if a 
hydrogen bomb was detonated. ORNL built a cyclotron to 
conduct this research in 18 months using excess materials 
from the Y-12 Plant. Operational in 1952, ORNL scientists 
at the Y-12 Plant used this facility to show that a hydrogen 
bomb would not set off such a chain reaction (Johnson and 
Schaffer:79-80; Thompson 1963:145-146) and the first 
hydrogen bomb was tested . This research laid the foundation 
for ORNL to become a center ot heavy-ion nuclear science 
(Overholt 1987:362). 

Design work constantly demanded fundamental research 
into various scientific fields, and entwined with ORNL 
reactor effort in the 1940s and 1950s were basic research 
and training programs . For biological studies, ORNL 
arranged for the United States Public Health Service to 
furnish personnel and to make recommendations on research 
needs. As discussed above, in the 1940s Robert Stone at the 
University of Chicago led the research in health physics, 
and due to the University of Chicago's relationship with the 
X-10 Site , the research in this field continued at ORNL . 
The physicists who worked in this field were called "health 
physicists." They initiated and refined safety features 
such as the remote handling of radioactive material, 
controlled access to "hot" areas, the use of protective • 
clothing, decontamination procedures for those inadvertently 
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exposed, the development of requirements for personnel 
monitoring, and the development of radiation surveys of 
buildings and the environment. At ORNL, the leading health 
physicists were Karl Morgan, Herbert Parker and Ernest 
Wallan (known for developing the film badge to monitor 
personal exposure to radiation prior to coming to the ORR). 

In 1943, the Manhattan Project established a Health 
Physics section at the ORR . In 1946, this section was split 
into the Biology Division, which came to be based at the 
Y-12 Plant and the Health Physics Division, both of which 
were research oriented. A third section became the Medical 
Department (Johnson and Schaffer 1992:39, 41, 84-85, 126). 
In the late 1940s, internal dosimetry (measurement of 
internal levels of radiation) began to emerge as a research 
activity within the Health Physics Division, and in 1960 the 
Internal Dosimetry Section was formed and research was 
conducted for a variety of agencies. The Health Physics 
Division was also responsible for conducting radiation fall
out tests at the Operation Teapot Nevada testing site and in 
Japan in the late 19505 (Johnson and Schaffer 1992:44, 50, 
120). In the 19505, White Oak Lake was drained, and this 
division conducted experiments on radiation effects to plant 
life by planting crops such as corn in the lake bed (Johnson 
and Schaffer 1992:115). Due to the number of people 
receiving significant radiation doses in the late 19505, 
including two such accidents at the ORR, in the 1960s the 
Health Physics Division conducted extensive research in 
accident dosimetry which was centered at the Dosimetry 
Applications Research Facility (DOSAR) (see below). The 
Health Physics Division, with several other sections, was 
reorganized as the Health and Safety Research Division in 
1977 (Kerr et al. 1992:1-25). This section provided 
important information to assess radiation doses in nuclear 
industry and in nuclear medicine. However, in recent years, 
DOE "has cut back, almost to nothing, stUdies on the effects 
of radiation tl (Genung et al. 1993: 2-18) . 

At the ORNL main facilities complex, the 1946 Health 
Physics Internal Dosimetry Building, Building 2008, the 1951 
Health Physics Waste Research Laboratory Building, Building 
3504, and the 1951 Health Physics Calibration Laboratory, 
Building 2007, are the primary buildings associated with 
this research. A small annex was added to the south side of 
Building 2008 in 1961 to house the steel room for the Whole 
Body Counter (NUS 1981:4 . 1.6.6). A complex associated with 
this research field is the Health Physics Research Reactor 
(HPRR), Building 7709, which was built in 1962 . First 
called the "fast burst reactor," this reactor is small, 
unmoderated, and unshielded. "It provided data that guided 
radiation-instrument development and dosage assessment. 
During the 
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1960&, for example, it helped scientists estimate the solar • 
radiation doses to which Apollo astronauts would be 
subjected" (Johnson and Schaffer 1992:148). Buildinq 7709 
sits on a hill overlooking (and is connected to) the COSAR, 
Building 7710, which contains the research laboratories and 
reactor control room. The 1963 DOSAR Low Energy 
Accelerator, Building 7712, and the 1964 DOSAR Reservoir, 
Building 7755, are located within the complex along with the 
1988 Radiation calibration Laboratory, Buildinq 7735. The 
reactor operated until 1987 (Kerr et al 1992:19; Johnson and 
Schaffer 1992:147-148, NUS 1981:4.1.1.3). These buildinqs 
are contained in a small complex to the southeast of the 
ORNL main facilities complex. 

During World War II, the X-IO Site stored its 
radioactive wastes in underground tanks and released law
level wastes untreated into Whi te oak creek. In an effort 
to prevent the flow of wastes into the Clinch River, a dam 
was built across the creek which formed a 25-acre lake. 
OVer the following years, a series of solid waste storage 
areas (often shallow trenches) were used, beginning in 1944 
with Solid Waste storage Area (SWSA) 1 at the ORNL main 
facilities complex on Central Avenue between Third street 
and Fifth street. Liquid wastes were first stored in 
underground Gunite tanks. The original facility was 
perceived as temporary, and the waste sites were chosen 
primarily for convenience. SWSA 2 at the ORNL main • 
facilities complex, which had been in use from 1944-46, was 
dug up and relocated to SWSA 3 in the late 1940s, possibly 
due to the planned construction activity at the site. 
Between 1955 and 1963, the ARC designated ORNL as the 
Southern Region Burial Ground, and during this period, other 
fac i lities stored their waste here as well (at SWSAs 4 and 
5) (Coobs and Giaaell 1986:26). "Because Oak Ridge was the 
first to be confronted with the enormous amounts of 
radioactivity generated in nuclear reactors and their 
associated chemical plants, many techniques for dealing with 
these wastes were pioneered at Oak Ridge" (Overholt 
1987:365). Between the late 1950s and early 1970s, ORNL was 
a national leader in the development of nuclear disposal 
facilities (Genunq et al. 1993:2-20). 

Buildings associated with waste processing at the ORNL 
main facilities complex include a 1951 waste treatment 
plant, Buildinq 2521 witb holdinq ponds ("aeration 
lagoons"), the Metal Recovery Building, Building 3505, which 
was used from 1952-57 for the reclamation of uranium from 
stored waste, and the 1957 waste water Treatment Plant, 
Building 3518. A new waste treatment plant was erected in 
1976 (Coobs and Gissell 1986:2, 5, 52 ; Thompson 1963:131-
134) • 
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By the late 19508, a major research avenue, the 
Aircraft Nuclear Propulsion Project, had been cancelled. In 
addition, ORNL had lost two other major projects (the 
Materials Testing Reactor in 1947 and the Homogeneous 
Reactor Test in 1961) . At this time, private nuclear 
companies aggressively questioned the role of - the national 
laboratories and urged that more contracts be given to 
private industry or even for the national laboratories to be 
closed. The 1956 Russian launch of Sputnik bad resulted in 
near national panic, and nuclear research in general had 
become overshadowed by space exploration and the work of the 
National Aeronautics Space Administration (NASA) . By this 
period, "space issues eclipsed the importance of nuclear 
research" (Johnson and Schaffer 1992:121). 

In this atmosphere, Weinberg and his staff deliberately 
examined ORNL and its mission in an advanced technologies 
seminar in 1959. One of the main purposes of this seminar 
was to identify possible missions beyond nuclear energy 
(Johnson and Schaffer 1992:121). Concurrently, Congress 
began to urge the AEC to diversify its national laboratory 
programs to create more "balanced laboratories." 

ORNL was therefore receptive to the concept of 
diversification among smaller programs that would provide a 
more stable base of operation rather than depending on a 
limited number of "flashy" large-scale programs. At this 
point, ORNL consciously chose to develop missions outside 
the field of nuclear energy and "became the first national 
laboratory to ·turn to research tied only tangentially to 
nuclear energy," a move which had important and long-term 
implications for the future of ORNL (Johnson and Schaffer 
1992:vi-vii, 122-123). Thus, beginning in the early 1960s, 
ORNL saw the relatively large programs of the 1950s replaced 
with projects or programs that became progressively smaller 
in size but larger in number (Greenstreet 1992:51). Also, 
the nature of the research changed. For instance, during 
the 1950s and early 1960&, the Reactor Division had 
concentrated on the design, development, and construction of 
reactors, but by the late 19605, it primarily worked on 
reactor operation and safety. 

This change in direction led ORNL into new research 
fields with an ever increasing broadness. In the early 
1960s, ORNL began doing research projects for agencies other 
than the AEC, although each project bad to be individually 
approved by the AEC. However, Congress amended the Atomic 
Energy Act in 1967 to encourage the national laboratories to 
do contract work for outside agencies such as NASA, the 
Department of Housing and Urban Development, the Department 
of the Interior, and the Department of State. By 1969, 14 
percent of ORNL's programs were related to non-nuclear work 
for agencies other than the AEC, as opposed to less than one 
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percent at any of the other national laboratory (Johnson and 
Schaffer 1992:136). 

A wide variety of programs resulted from this 
"balanced" approach. One of the programs that Weinberg 
proposed was "information centers" where scientists 
developed somewhat of an elaborate annotated bibliography 
for their field for use by other scientists . About 300 of 
these were established across the United states including 
about a dozen at ORNL. 

In 1962, Congress funded a four million dollar 
desalination research project at the ORR to attempt to 
develop a process to remove salt from seawater to produce 
fresh water for drinking and agriculture (Greenstreet 
1992:76-81; Johnson and Schaffer 1992:124-126; " Smyser 
1992:50). scientists studied nuclear powered agro
industrial complexes (nick-named "nuplexes") for several 
years and built a pilot plant at the Y-12 Plant which was 
later disassembled. This program received world-wide 
attention because it was hoped that it could bring an 
agricultural revolution to desert-based countries. However, 
by 1968 the costs had become prohibitive, and with the 
research not encouraging, the project ended. 

ORNL's research in cyclotrons and heavy ion research 

• 

led to the development of ORNL's Oak Ridge Isochronous • 
Cyclotron (ORIC), 6000 Area, which was built between 1960 
and 1962 . This facility is located immediately to the east 
of the ORNL main facilities complex outside the security 
fenced region . In the 1960s, money for research in this 
field shrank dramatically, and newer and better accelerators 
than that at ORNL were closed. By 1968 research with beams 
of argon-40 were available at only two laboratories in the 
world, and "essentially, no nuclear physics research could 
be done with projectiles of the known 80 elements heavier 
than argon" (Pollard 1980:109). However, in an elaborate 
funding arrangement with the AEC, universities, ORAU, and 
the State of Tennessee, ORNL expanded this complex with the 
1969 Oak Ridge Electron Linear Accelerator, Building 6010, 
(Johnson and Schaffer 1992:80, 150; Pollard 1980:109-117; 
Thompson 1963 : 156-158). After this project, the ORIC 
complex became one of the most versatile cyclotrons in the 
world (Pollard 1980:111). The ORIC also represented the 
first combined funding project for nuclear research hardware 
in the United states (Johnson and Schaffer 1992:150-153). 
In 1972, ORNL completed the University Isotope Separator of 
Oak Ridge (UNISOR) that interfaced with ORIC. This was only 
one of two on-line separators connected to a heavy-ion 
accelerator in the world. It was used for research in 
radioisotopes for medical and industrial purposes as well as 
in heavy nuclei generation . Additional funding was secured • 
in 1974 to fund a heavy-ion research facility which became 
operational in 1980 and changed the original function of 
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ORIC. In addition to being able to function as a stand 
alone accelerator, ORIC could then be used as an 
intermediate-energy booster for the heavy-ion tandem 
accelerator. Together these facilities function as the 
Holifield Heavy Ion Research Facility (Johnson and Schaffer 
1992:152; NUS 1981:4.1 . 2.3). In the late 1970s, DOE under 
President Carter adopted the "user" facility approach, which 
opened certain research facilities to the public for 
scientific research. The Holifield Heavy Ion Research 
Facility is one of three such user facilities built in the 
late 1970s at ORNL (Johnson and Schaffer 1992 : 196-200). 

In the 19608, in the wake of the Cuban Missile crisis, 
Americans became somewhat obsessed with civil defense. In 
1963-64, ORNL developed the Civil Defense Research Project . 
Research under this project ~ncluded an assessment of the 
vulnerabilities of the United states in the event of a 
nuclear attack, the development of homemade dosimeters to 
measure radiation, an analysis of the feasibility and 
effectiveness of fallout shelters, methods of shielding 
livestock from radiation, and even how to decontaminate 
livestock after exposure to radiation. As part of this 
program, ORNL built fallout shelters and underground tunnels 
for research purposes (which no longer remain) (Personal 
Communication, Harold Greene). In 1974 , ORNL discontinued 
this program (Johnson and Schaffer 1992:130-134; Smyser 
1992 : 50). 

Another research avenue was in health research. The 
Biology Division greatly expanded as a result of the 
changing emphasis in the 1960& and eventually became ORNL's 
largest division and the largest biology laboratory in the 
world (Johnson and Schaffer 1992:39, 41). Much of the 
Biology DiVision, including the radiation experiments 
conducted on mice by William and Liane Russell, was located 
in buildings at the Y-12 Plant. For instance, the Biology 
Division opened a Biophysical Separations Laboratory that 
conducted research into leukemia using centrifuge technology 
adapted from the centrifuge designs at the Oak Ridge Gaseous 
Diffusion Plant (the K-25 Site). The Biology Division also 
conducted research in freezing and transplanting embryos 
which resulted in changes in animal husbandry. The Biology 
Division did extensive research in cancer, and in 1965 
received support from the National Cancer Institute for a 
Carcinogenesis Research Laboratory, and in 1968 began 
smoking related research. An out-growth of this work was 
the 1967 University of Tennessee-ORNL Graduate School of 
Biomedical Science . However, after its peak in the 19605, 
the changing focus of ORNL pulled research away from this 
division. By the 19805, the number of researchers in this 
division had shrunk by half (Johnson and Schaffer 1992:210) • 

During the 19605, ORNL received national exposure for 
its experiments with a waste disposal method in salt mines 
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in Kansas, but local opposition halted the project (Hewlett 
1978:8; Johnson and schaffer 1992:156-159). ORNL developed 
a hydro fracture facility, an experimental and operational 
plant . This process involved drilling deep wells, applying 
pressure to fracture the rock substrata, and pumping cement 
grout mixed with radioactive wastes down the wells into the 
rock cracks where it dispersed and hardened. In 1964, this 
work resulted in the construction of the Old Hydrofracture 
Facility, 7853 Area. This facility operated experimentally 
in 1964 and 1965 and then became operational in 1966 (Ford 
and Holder 1992:A-7; Genung et al. 1993:4-51; Johnson and 
Schaffer 1992:116) . However, some of the curies of 
radioactivity disposed of through this method have escaped . 
As Weinberg wrote in 1987, this method "may yet be 
vindicated" (Overholt 1987:365). In 1974, ORNL began 
testing for a new hydrofracture facility and closed the 
original hydrofracture facility in 1979-1980 . The new 
facility was begun in 1980, 7860 Area, and discontinued in 
the 1980s because it did not meet standards of the 
Underground Injection Control Regulations of the Safe 
Drinking Water Act (Foundation of Global sustainability 
1992:18). By the late 1980s, ORNL was pursuing a disposal 
method involving the solidification and sequestration in 
bedded salt of waste material (Overholt 1987 : 365) . 

Although ORNL diversified its programs in the 1960s, it 
continued its earlier nuclear research as well. Between 
1957 and 1960 the AEC studied ways to develop a breeder 
reactor, and in 1959, after an AEC task force had identified 
molten salt as the most promising of the liquid fuel reactor 
systems, the AEC decided that the only way to resolve 
several issues was to build a Molten Salt Reactor. As a 
result, the AEC approved the construction of a new Molten 
Salt Reactor Experiment (MSRE) to be used for power 
applications. In 1961, ORNL modified the Aircraft Reactor 
Experiment Facility, Building 7503, which had also used 
molten salt technology and constructed several new buildings 
at the complex for the development of a molten-salt-fueled 
reactor. The MSRE achieved criticality in late 1964. The 
MSRE operated between June 1965 and December 1969 when it 
was closed . This experiment was considered critical to any 
future development of molten" salt breeder reactors , and 
after its closure in 1969, the process was evaluated in the 
1970s. The program was suspended in 1973 but reactivated in 
1974 before final termination in 1976 (Greenstreet 1992:58-
60; Johnson and Schaffer 1992:70-71, 105-107; NUS 
Corporation 1981 : 4 . 6.4; Thompson 1963:92-96). 

After the Daniels Power Pile experiments in the 1940s, 
interest in the United states in gas-cooled reactors had 
diminished. However, British scientists continued to 
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conduct research in this field and in the 1950& designed and 
built several large gas-cooled reactors. As a result, in 
1956, Congress directed the AEC to pursue research in this 
field, and in turn, the AEC directed ORNL to evaluate such a 
program. In the late 1950&, a private firm designed the 
reactor and the prototype was built in Idaho. ORNL's 
primary responsibility was design review. This reactor was 
originally scheduled to be built in Idaho, but it was felt 
that the site did not provide adequate power. Therefore, 
the AEC chose to locate it at the ORR in conjunction with a 
TVA power source. This reactor WAS first called the Gas
Cooled Reactor-2 but was later named the Experimental Gas
Cooled Reactor (EGCR), 7600 Area. In 1959, the AEC in 
cooperation with TVA (who would be the operator) began 
construction of the facility which was located on the Clinch 
River opposite the Gallaher Bend about two miles east of the 
ORNL main facilities complex. The reactor was built by a 
consultant, beginning in 1959, and ORNL designed the fuel 
and control rods and developed work on reactor components. 
The principal purpose of this reactor was to serve as a 
power-generating prototype. construction problems and 
increasing project costs delayed the project, and on 7 
January 1966, even though the project including the reactor 
was virtually complete with the exception of fuel loading 
and shakedown operations, the AEC ordered that the project 
be cancelled. In the intervening years between the decision 
to build the facility and 1966, the light-water reactor 
industry had advanced so rapidly that the Experimental Gas
Cooled Reactor had become obsolete before it had become 
operational. Also, there continued to be design and 
engineering difficulties, and during the intervening years, 
the Peach Bottom Reactor in Pennsylvania, which reflected a 
more advanced gas-cooled design, had been completed. The 
only major equipment items that have been removed are the 
steam turbine-generator and its auxiliary equipment. The 
facility is now used as a robotics research complex 
(Greenstreet 1992:26-29, 52-58; Johnson and Schaffer 
1992:104-105; NUS 1981:4.6.1; Thompson 1963:75). 

Originally the high-flux reactor designed by Wigner and 
built in Idaho in the late 1940s had provided the highest 
neutron flux available, but by the late 1950s the Soviets 
had designed a reactor that surpassed it. As ~ result, in 
January 1958 the AEC Division of Research began to develop a 
program designed to meet the anticipated needs for 
transuranium isotopes through existing reactors. 
Transuranium elements are chemical elements heavier than 
uranium, which is the heaviest element that occurs naturally 
on earth. By late 1958, the AEC had determined that 
existing reactors would not be adequate for this work . 
Therefore, in November 1958, the AEC recommended that a 
high-flux reactor, later named the High Flux Isotope Reactor 
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(HFIR) be designed, built, and operated at ORNL. ORNL • 
submitted a proposal in March 1959 which was approved in 
July 1959. Design work began in 1959, and construction was 
completed in 1965 . criticality was reached 5 August 1965, 
and full power design was reached 6 September 1966. The 
reactor facility, which contains a lOO-megawatt reactor and 
was considered the most powerful research reactor in the 
world, was the centerpiece of ORNL's new transuranium 
facilities (Genung et al. 1993:4-32; Greeenstreet 1992:60-
62; Johnson and Schaffer 1992:144-147; NUS 1981:4.1 . 1.4) . 
The facility, 7900 Area, is located in Melton Valley about 
one mile south of the ORNL main facilities complex. Several 
new buildings were erected at this facility in the 19805. 
since 1966 the "HFIR has operated sllccessfully ••• and has 
been an outstanding research tool" (Greenstreet 1992:62). 
OOE has long-range goals to replace the HFIR in the year 
2000 with the ANS (ORNL 1992b:10). 

Even after the "balanced laboratory" approach of the 
1960&, although in no immediate danger of being eliminated, 
just as it had in the late 1950s, ORNL saw a need to expand 
its mission in the late 1960s. By 1969, the AEC had cut 
ORNL'& budget and staff due to a combination of factors that 
included funds being spent on the Vietnam War, an anti
science feeling in the overall 1960s protest movement, and 
the concentration of the AEC's resources on a liquid-metal 
fast breeder reactor (Johnson and Schaffer 1992:142). As a • 
result, funding became unavailable for reactor research . 
Radioisotope and some of the research analysis work was 
being contracted to private concerns. The staff fell from 
nearly 5500 in 1968 to 3800 in 1973. Also, many individuals 
hired during the Manhattan Project reached retirement age, 
and as they left, new employees with different research 
goals began working at ORNL. 

By the 1970s, there was a growing concern about 
problems with nuclear waste disposal, the environmental and 
health effects of radiation, and the possibility of 
accidents at nuclear power plants . By this period, 
confidence in both nuclear energy and the AEC had fallen 
greatly. In response to criticism that the AEC regulated 
the same energy sources that it helped to produce and 
operate, the Energy Reorganization Act of 1974 reorganized 

. the AEC as the Energy Research and Development 
Administration (ERDA) and the Nuclear Regulatory Commission 
(NRC). Originally the AEC had a single mission involving 
nuclear energy, but ERDA had a more complex mission 
involving research and development of all energy 
technologies to the point of commercialization. Within this 
framework, all of the national laboratories played a less 
important role in ERDA than they had within the AEC. After 

124 

• 



• 

• 

• 

these changes, ORNL became more of a national energy 
laboratory rather than a national nuclear laboratory (ORNL 
ca. 1980 : 4). 

As the United States examined the ·role of the AEC in 
the 19708, so did ORNL examine its goals and missions. 
Concurrently with the reorganization of the AEC in 1974, 
just as it had in the late 1950& and 1960s, ORNL chose to 
expand its mission, this time by enlarging its traditional 
f .Deus on uranium fission for still broader missions that 
encompassed all forms of energy. Since the increased focus 
on energy research by ERDA highlighted existing energy 
research programs at ORNL, ORNL focu~ed on these programs. 
Also in 1974, the Energy Division was formed. This Division 
grew out of a special summer study from 1967 by Weinberg 
that discussed the examination of social science issues. 
This idea had lain dormant for several years, but with the 
change in focus at a national level, ORNL revived the idea. 
This Division included economists, geographers, 
sociologists, and other social scientists. ORNL also 
expanded its environmental programs (Johnson and Schaffer 
1992 : 143-144, 164) . During the 1970s, ORNL expanded even 
more into non-nuclear areas including energy conservation, 
materials resources, recycling , environmental analysis, and 
regional modeling. In 1971, ORNL began doing contract work 
on environmental impact statements as a result of the 
National Environmental Policy Act. 

For years ORNL staff had conducted research on the 
eftects ot radioactivity on ecological systems, especially 
the migration of radionuclides from water and soil to 
plants, animals , and humans. However, after atmospheric bomb 
testing ended in 1963, this research program refocused its 
studies. In 1967, the AEC approved the development of the 
Walker Branch Watershed research facility as an experimental 
center for studies of the relationships between terrestrial 
and aquatic ecosystems. Also in 1967, the National Science 
Foundation funded a program in ecosystem research at ORNL, 
the first time the foundation had supported a major program 
at an AEC laboratory (Johnson and Schaffer 1992:137-138). 
This section greatly expanded and became the Ecological 
sciences Division in 1970, and the Environmental Sciences 
Division in 1972 . As questions arose about the safety of 
nuclear reactors, this section became increasingly visible 
in its research into environmental and health impacts of 
nuclear energy. This Division, as well as other sections, 
also contracted to do environmental impact work (Johnson and 
Schaffer 1992:136-141, 160). By the late 
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19708, as a result of President Carter's emphasis on new • 
energy sources, the Environmental Sciences Division 
developed a tree and grass study related to renewable energy 
sources. During this period, the Environmental sciences 
Division increased dramatically, and by the end of the 
1980&, about 25 percent of ORNL's programs were related to 
environmental and health fields (Johnson and Schaffer 
1992:209). Due to the "growing emphasis in environmental 
work, about 1979-80, ORNL saw the completion of three new 
facilities related to this field: the Environmental 
Sciences Laboratory, Building 1505, the Controlled 
Environment and Animal Building, Building 1506, and the 
National Environmental Research Park (12,400 acres of 
protected land within the ORR for environmental sciences 
research and education and one of only six in the United 
states) . 

Just as the AEC ceased to exist in 1974, so did ORNL-
briefly. Unexpectedly, Congress renamed the facility the 
Holifield National Laboratory after retiring California 
Representative Chet Holifield. The Tennessee Congressional 
delegation lobbied to have the original name restored and a 
compromise was reached in late 1975 in which ORNL regained 
its original name and the heavy ion research center then 
under construction was named the Holifield ' Heavy Ion 
Research Facility, 6000 Area, (Johnson and Schaffer 
1992:173-174). ... 

In 1974, the Arab oil embargo brought attention to 
energy issues which had far-reaching implications for ORNL. 
Since ORNL was the only national laboratory to have a multi
program mission beyond nuclear science at that time, the AEC 
turned to it to develop technical solutions to the energy 
crisis, which led to ORNL becoming a leading research 
institute in coal technology (Genung et a1. 1993:4-74). 
Increased funding for energy sources allowed ORNL to engage 
in a broad range of energy-related research endeavors in 
conservation, coal, and nuclear energy . By the late 1970s, 
rese~rch in this area had contributed to the number of 
employees increasing to 5000. 

The Department of Energy Act of 1977 unified most of 
the federal government's energy programs (such as ERDA, the 
Federal Energy Administration, and the Federal Power 
Commission) under the newly-created, cabinet-level DOE. 
Figure 11-24 contains a chart showing the history of this 
organizational change. In 1977, President Carter and DOE 
again changed the nature of ORNL's work . In part, this was 
due to President Carter's emphasis on energy conservation 
and "soft" energy such as solar programs as opposed to 
nuclear energy. In addition, DOE had even more of a diverse 
program than ERDA, 
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and it was no longer limited to research and development 
activities. Since most of the national laboratories had 
primarily been research and development oriented, this 
forced another shift in their mission. Also, due to the 
varied nature of DOE, the national laboratories became even 
less important to the agency than they had been to ERDA 
(ORNL ca. 1980:7-8). 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 
(Johnson and Schaffer 1992:190) . In addition, President 
carter and Congress halted the Clinch River Breeder Reactor 
Project, a major research and development project then 
underway at the ORR. President Carter stopped the 
reprocessing of nuclear fuel and moved a proposed centrifuge 
plant from Oak Ridge to Ohio (Johnson and Schaffer 1992:189, 
193). President Carter also issued a moratorium on 
commercial fuel reprocessing. At that time Exxon was 
designing a new reprocessing plant for the ORR which was 
canceled (Brooksbank 1991:5) . 

The late 1970s saw the completion of the Holifield 
Heavy Ion Research Facility and the National Center for 
Small-Angle Scattering Research (Johnson and Schaffer 
1992 : 196-200). These two facilities and the National 
Environmental Research Park (mentioned above) were "user 
facilities" reflecting DOE's official policy that DOE 
facilities were to be opened to outsi de users for research . 

With the election of Ronald Reagan as President in 
1980, the "Reagan Revolution" began. Initially, President 
Reagan proposed to abolish DOE but later abandoned this 
position. President Reagan also closely scrutinized the 
national laboratories, in part, due to complaints from 
private industries that felt that the national laboratories 
were in competition with them. Although it was an 
unsettling period, ORNL lost only 700 positions during this 
time, but it did force some changes in its research 
programs. ORNL's position was also helped by its 
contributions in research to the Strategic Defense 
Initiative ("Star Wars" ) program proposed by President 
Reagan, which would have consisted of an antimlssile defense 
system that would have protected the United States from 
nuclear attack. 

A major event at the facility in the 1980s was the 
withdrawal of Union Carbide in 1982 as the operating 
contractor. After extensive research, DOE awarded the 
operating contract in 1983 to Martin Marietta Corporation 
effective in 1984. To administer the ORR and other 
facilities, it formed a subsidiary, Energy Systems, 
Incorporated (Johnson and ·Schaffer 1992:207). Two other 
major changes that occurred in the 1980s at ORNL 
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involved an expanding partnership with industries and 
universities and the technology transfer of making ORNLts 
scientific and technological advances available to the 
private sector to increase their competitiveness in an 
international market. 

In the 19805, DOE established the Roof Research Center 
at DRNL as part of its energy conservation program. The 
primary user facility built in the 1980& was the 1987 Higb 
Temperature .Materials Laboratory, Building 4515, which 
houses 49 laboratories and 72 offices. One of the last 
major buildings to be erected was the Computer Science 
Research Facility, Building 6012, which is adjacent to the 
Holifield Heavy Ion Research Facility. 

As ORNL entered the 1990&, ORNL 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). Today it is one of DOE'S three 
multi-use laboratories and one of DOE's most diverse multi
purpose research laboratories providing research and 
development not only for government agencies but for 
institutions and private industries. It has 10 "user" 
facilities focused around the High Temperature Materials 
Laboratory, the Oak Ridge Natiqnal Environmental Research 
Park, the Surface Modification and Characterization 
Collaborative Research Center, the Roof Research Center, and 
the Atomic Physics EN Tandem Accelerator. In the 1990s its 
primary mission centers around energy research. Six broad 
areas of ongoing research that will take it into the twenty
first century 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. 

OVer the years, ORNL has become an extremely diverse 
facility with a plethora of research programs. This 
historical context has attempted to briefly describe some of 
the more major trends at the facility . In short, after 
World War II, ORNL emerged as a nuclear research facility 
with a primary directive for research in peaceful 
application of nuclear power (with some indirect 
applications for military use such as the joint u . s . Navy 
aircraft project). Although there is not a "clean" time 
line after its designation as a national laboratory, a 
variety of research projects emerged in the late 19405 and 
1950s that resulted in a concerted construction period in 
the 1950s. As an active and evolving facility pursuing 
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varied and evolving research missions, construction 
activities continue today. As a result, in a "bricks and 
mortar" sense, the facility is composed of the core X-10 
Site which contains a small nuaber of properties from the 
Manhattan project era. Around these buildings are a wide 
variety of other buildings dating from after World War II 
related to various research trends, most of which are 
related to ORNL's original mission of nuclear research. 
Around this core are scattered co.plexes, soae as far away 
as two or more miles, many of which relate to the original 
nuclear research mission of ORNL. In addition, there are 
newer buildings at the core and at the outer-lying complexes 
that are either out-growths of the original research or the 
result of newer missions developed in the 1960s or later. 
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CHAPTER III: SURVEYED PROPERTIES 

INTRODUCTION: This Chapter contains a survey of all 
properties at ORNL. The property survey was undertaken 
using a list of buildings in the ORNL Building Directory and 
maps provided by ORNL. The survey included the ORNL main 
facilities complex, outlying facilities, waste management 
areas and other individual outlying properties. Each 
property surveyed is identified by a building number 
assigned by the ORNL and is keyed to maps in the pocket at 
the end of this report. 

The HPS conducted a field survey and photographed all 
accessible properties including buildings, structures, sites 
and objects . Once inventoried in the field, the HPS 
conducted research on the properties and dated each using 
ORNL resources such as printed histories, engineering 
records, a historic map and photographs, a 1953 Building 
List, and staff-supplied information. 

On the following pages are the survey results, arranged 
by area, which include a history and architectural 
description of each property. Changes to buildings are 
noted in italics in the building description section of the 
text. Photographs of selected buildings are included with 
the discussion of each area. At the end of each area 
discussion is an assessment of the Area's eligibility for 
inclusion in the National Register. 

AREA 
0900 

1000 
1500 
MAIN 
6000 
7000 
7500 

7503 

7600 

7700 
7709/7710 

7813/7846 
7852/7860 

7900 
S.SA 
OTHER 

0900 pistol Range, 0901 Electrical Substation, 
0902 Main Reservoir, 0903 New Bethel Baptist 
Church, 0907 Katy's Kitchen, 0961 Visitor Overlook 
Engineering 
Environmental Sciences 
ORNL Main Facilities Complex, Buildings 2000-5554 
Holifield Heavy Ion Research Facility 
East support Area 
Nuclear Safety Pilot Plant (Homogenous Reactor 
Experiment Facility) 
Molten Salt Reactor Experiment Facility (Aircraft 
Reactor Experiment Facility) 
Robotics and Process Systems Complex (Experimental 
Gas-Cooled Reactor Facility) 
Tower Shielding Facility 
Health Physics Research Reactor/Dosimetry 
Applications Research Facility 
White Oak Dam/White Oak Lake 
Old Hydrofracture Facility/New Hydrofracture 
Facility 
High Flux Isotope Reactor Experiment Facility 
Solid Waste Storage Areas 3-7 
outlying Properties 
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0900 AREA 

This section discusses five ORNL properties in the 0900 Area ~ 
north of the ORNL main facilities complex and Bethel Valley 
Road. 

0900 CURRENT USE: Pistol Range 
ORIGINAL USE: Pistol Range 

HISTORY: This Pistol Range was constructed in 1948 to 
provide security personnel space for target practice . 

DESCRIPTIONs The Pistol Range is located north of 
Bethel Valley Road directly north of Building 1000. 

0900 Pistol Range (1948): Plans indicate that in August of 
1948, a concrete retaining wall with nineteen targets 
was erected at this site to provide a target range for 
plant guards . The area is still used for that purpose 
today. Buildings at the pistol range are modern 
prefabricated structures. 

ASSESSMENT OF ELIGIBILITY: The Pistol Range was built 
after World War II to provide space for target practice for 
the Plant Protection Division. The Pistol Range is 
important to the safety and operations of the ORNL from the 
post-World War II period through today, but it does not 
possess exceptional significance under Criterion 
Consideration G. Although it is one of a small number of 
developments from the post-World War II (1945-49) period, it 
was simply a use accessory to the scientific uses of the 
ORNL . 

Figure III-l . 0900 Pistol Range (1948). Vi ew northwest. 
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0901 CURRENT USE 161 kV Substation 
ORIGINAL USE: 154 kV Substation 

HISTORY: The electrical substation was built in 1948. 
At that time, the ORNL thought they would be the recipient 
of a large MTR needing a substantial electrical substation. 
The reactor project, however, went to Idaho. 

DESCRIPTION: This electrical substation is located on 
a dirt road off Bethel Valley Road north of the DRNL main 
facilities complex. It is comprised of a small, 864 square
foot, brick building and accessory equipment within a fenced 
area. 

ASSESSMENT OF ELIGIBILITY: Although this property is 
one of a small number of developments from the post-World 
War II (1945-49) period, it was simply a use accessory to 
the scientific uses of the ORNL and is, in itself, not 
considered exceptionally significant under Criterion 
Consideration G. As stated above, it was constructed in 
anticipation of the MTR project that was awarded to Idaho. 

Figure 111-2. 0901 161 kV Substation (1948): View north. 
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0902 CURRENT USE : Main Reservoir 
ORIGINAL USE: Main Reservoir 

HISTORY: This Reservoir was built in 1948 "in 
anticipation of the increased capacity required for a High 
Flux Research Reactor " (Thompson 1963:Fiqure 24) which was 
ultimately constructed in Idaho. Upon completion of 
construction, it provided water for the ORNL main facilities 
complex. 

DESCRIPTION: The Main Reservoir is a concrete 
structure located on a dirt road off Bethel Valley Road 
north of the ORNL main facilities complex. 

ASSESSMENT OF ELIGIBILITY : As stated above, the Main 
Reservoir was built after World War II in anticipation of 
the MTR project. The Main Reservoir is important to the 
operations of the DRNL from the post-World War II period 
through today, but it does not possess exceptional 
significance under Criterion Consideration G. Although it 
is one of a small number of developments from the post-World 
War II period, it was simply a use accessory to the 
scientific uses of the ORNL . 

Figure 111-3. 0902 Main Reservoir (1948). View northeast. 
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0903 CURRENT USE: Church/Museum 
ORIGINAL USE: New Bethel Baptist Church 

HISTORY: The New Bethel Bapti st Church was built ca . 
1900 in the Scarboro Community. In 1942, the U.S. 
Government acquired this property and thousands of acres 
around it as part o f the Manhattan Project. The building 
was used during the Manhattan Project as a meeting room for 
scientists and engineers during the construction of the X-IO 
complex. After World War II, the structure was used for 
storage. In 1992, the church was renovated and reopened as 
an interpretive center commemorating the pre-World War II 
residents and activities of the former Scarboro Community . 

DESCRIPTION: The New Sathel Baptist Church is located 
on the north side of Bethel Valley Road adjacent to the 
northwest corner of the East Support Area. The church is a 
frame structure with wood siding, a gable roof, two-over-two 
windows, a central entrance on the front and an off-center 
entrance on the rear . Behind the church is a cemetery 
containing two wood-frame gravehouses. 

ASSESSMENT OF ELIGIBILITY: The church was included in 
the National Register in 1991 under Criterion A for its role 
in the social history of the Oak Ridge area and under 
Criterion Consideration G for its association with the 
Manhattan Project . The boundaries of the property include 
the church, adjacent historical marker and cemetery. 

Figure 111-4. 0903 New Bethel Baptist Church (ca. 1900) . 
View toward northeast. 
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0907 CURRENT USE: Walker Branch Watershed 
Laboratory 
ORIGINAL USE: Mlnstallation Dog, " later 
"Katy's Kitchen" 

HISTORY: This complex is historically known as "Katy's 
Kitchen." It was constructed in 1948 as a facility for the 
temporary storage of enriched uranium, delivered by truck 
into the bunker, after it was processed at Y-12 and before 
shipment to a weapons site off the ORR. The facility, then 
known as "Installation Dog," was designed to camouflage its 
true use. A barn was originally attached to the entrance of 
the bunker and adjacent to the barn was a "silo," sheathed 
in wooden staves (in actuality a watch tower for guards). 
The bunker was manned around the clock by two guards. Other 
security included a barbed-wire fence with an alarm system. 

Security was tight because the ORR, at that time, was 
the only facility in the United States producing U-235 and 
the United States was the only country with nuclear weapon 
capability. The facility was used for storage of U-235 from 
May 1948-May 1949 and then stood vacant for eight years . 

In 1957, the ORNL Analytical Chemistry Division 
acquired the facility from the AEC for use as a low-level 
radiation counting laboratory, a good adaptive use due to 
the shielded walls and isolated location of the facility. 
At this time it acquired the name of "Katy's Kitchen, " for 
Katherine Odom, a Secretary for Myron Kelley, then Director 
of the Analytical Chemistry Division. 

In 1988-1990, the facility was totally revamped and 
converted to the ORNL Environmental Sciences Division Walker 
Branch Watershed Laboratory. The barn, according to word
of-mouth, had collapsed prior to this time. 

DESCRIPTION: This complex is located north of Bethel 
Valley Road approximately two miles northeast of the ORNL 
main facilities complex . The buildings are located in an 
isolated wooded setting and are reached by an apprOximately 
0 . 75 mile paved road off Bethel Valley Road. 

907 Walker Branch Watershed Laboratory: (1948, 1988) one
story, gable-roofed, modern, metal Butler-type building 
installed in 1988 . A flat-roofed section with a 
concrete base and metal sheathing above connects the 
main laboratory building to the concrete bunker built 
into the side of the hill in 1948. The interior of the 
bunker appears to be relatively unaltered. The bunker 
consists of four rooms: a pump room, a long narrow room 
to accommodate trucks, an anteroom leading to a storage 
vault and the storage vault. The bunker was built of 
12" thick reinforced concrete and the vault was of 

• 
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standard bank vault construction with 18" thick walls, 4It 
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ceilings and floor. An adjacent silo, originally used 
as a guard tower, also appears relatively unaltered 
with the exception of either the removal or loss of the 
wood staves which originally sheathed the silo. Built 
of 96 " concrete pipes, stacked one on top of the other, 
the tower is capped by a wooden section with eight 
window bays and an octagonal roof . 

Walker Branch Storage Building (1968). The 
prefabricated, gable-roofed building has corrugated
metal siding and is currently used for storage. 

956 Spring House (1968): The springhouse is a metal-sided, 
steel-frame building. 

957 Sample preparation Building (1968). The prefabricated 
building has metal siding and a low-pitched gable roof. 

ASSESSMENT OF ELIGIBILITY. This complex does not meet 
the criteria of eligibility for exceptional significance. 
The complex, in itself, is not highly significant for 
technology or· science but instead was simply a temporary 
storage facility for U-235. The complex no longer serves in 
its historical purpose as a top secret storage facility but, 
instead, has been converted to a modern laboratory. In that 
process, and although the interior of the bunker is 
relatively intact, the historical fabric of the complex has 
been greatly compromised by the 105s of the "camouflage" 
barn, wood staves and metal bands on the silo, and the 
installation of modern Butler-type buildings. 
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Figure 111-5 . 0907 Katy's Kitchen (1948). Looking 
southwest at front of Building 0907, guard 
tower (silo) in center, 1948 bunker in hill 
at right. 

Figure 111-6. 0907 Katy's 
Kitchen (1948) . Silo with 
removed wood staves, 1988 
connector from laboratory to 
bunker at center, new 
laboratory at right . 
View northwest. 
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0961 CURRENT USE : Visitor Overlook 
ORIGINAL USE : Visitor Overlook 

HISTORY: Building 0961 was built in 1983 as a Visitor 
Welcome Ce nter and OVerlook . 

DESCRIPTION : This 5,000 square-foot, steel-frame and 
concrete structure sits on a hill overlooking Bethel Valley 
Road and the ORNL main facilities complex . The structure 
contains a theater and displays depicting the history of the 
ORNL. Steel trusses are visible below the flat roof. 

ASSESSMENT OF ELIGIBILITY: The Visitor Center does not 
fall within the period of significance and is not associated 
with the scientific significance of the ORNL . It is the 
opinion of the BPS that this property is not eligible for 
inclusion in the National Register. 

Figure 111-7. 0961 Visitor Overlook (1983). View southeast 
at entrance. 

139 



1000 AREA CURRENT USE: Engineering Div ision 
Headquarters 
ORIGINAL USE: Administrative Offices 

HISTORY: In 1946, a U- shaped frame building standing 
at the K-25 Plant was dismantled and ree rected outside the 
fence of the ORNL main facilities compl ex at a cost of 
$370,000. The building provided office and administrative 
space for the Clinton Laboratories. Today, the bui lding is 
used as the offi ces of the ORNL Engineering Division. 

DESCRIPTION: Building 1000 and the adjacent support 
buildings discussed below are located directly west of the 
ORNL main facilities complex across from the West Portal and 
outside of the fenced area . 

Figure III-S . 1000 Area. S~te Plan 

1000 Engineering (Built pre 1946, moved to this site in 1946 
from K-2S): Plans indicate that in 1946 this U-shaped 
building was moved to this site and enlarged by the 
addition of 17 bays with a staircase at the rear to 
form an H-shaped building. ( "Additions to new office 
building--West Wing elevations. " ) Another set of plans 
dated a year later show an addition of matching 
sections, 109 feet long and containing six-over-six 
windows . Plans indicate that a fence originally 
erected around the building was moved back to 
accommodate the additions . In 1958, most of the 
interior hardwood walls were removed but the corridor 
walls remained. In 1969, trailer additions were 
appended to the rear of the buildi ng and then sided 
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with aluminum. Seven Wpenthouses ~ were then removed 
and roof exhausters and roof scuttles were installed . ~ 
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1053 

1053 

1054 

1054 

Other alterations include 1970 improvements such as new 
s i ding, reworking of framing to accommodate new windows 
(type -A - and -S - ), new porches, removal of the 
overhang on the front porch and installation of new 
gutters . In 1975 and 1976 , six bay modular structures 
were added to 'the southwest and northwest rear. The 
interior has undergone numerous alterations such as 
panelling on walls , renovation of the main entrance 
foyer to accommodate a small conference roam and 
removal of the spi ral stairs leading up to the second 
floor vault . Other alterations include dropped 
ceilings, new light fixtures, modern panelling, 
wallpaper and carpeting. The entrance foyer has also 
been totally reworked and has modern entrance doors and 
aggregate panels . 

(A) Construction Engineering Office (1970): trailer 

(B) Construction Engineering Office (1970). trailer 

(A) Engineering Hodel Shop and Construction Engineering 
Trailer (1970): trailer 

(B) Engineering Office Trailer (1970) . trailer 

1057 100 Meter Meteorological Tower (n . d . ). metal tower 
within fenced area 

ASSESSMENT OF ELIGIBILITY: Building 1000 does not meet 
the criteria of eligibility for exceptional significance. 
First, the building is historically Associated with K-25 
during the Manhattan Project and only began its association 
with the ORNL after World War II. Neither significant 
scientific nor technological advancements are associated 
with this building. In addition, the building has been so 
extensively altered that its integrity is greatly 
compromised. These alterations are outlined in detail above 
and because of the lack of significant scientific or 
technological developments Associated with the building and 
the extensive alterations, it is the opinion of the BPS that 
this building is not eligible for inclusion in the National 
Register under Criterion G. In addition, the setting of the 
complex with its original fence and sentry post at the 
perimeter is no longer extant. 

None of the other buildings in the complex fall within 
the period of significance • 
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Figure 111-9_ Plan of Building 1000 dated MArch, 1947 shows 
relocation of securi t y fence requi red to 
accommodate rear additions. 
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Figure 111-10. 1000 Engineering Division Headquarters 
(1946). Front (east) facade. View west. 

--

Figure III-II. 1000 Engineering Division Headquarters 
(1946) . West (rear) additions. View east. 
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Figure 111-12. ORNL Hstry 75 (ca. 1947) . Historic 
photograph of Building 1000. Note fence 
around complex and guard portal at entrance 
in center of photograph. View southwest. 
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• 1500 AREA CURRENT USE: Environmental Sciences 
ORIGINAL USE: Ecological 
(Environmental) Sciences 

HISTORY: Buildings in the 1500 Area are associated 
with the Environmental Sciences Division and research on the 
environmental and health impacts · of nuclear energy. One of 
the buildings, the Plant Sciences Laboratory (Building 
1503), was constructed in 1965 and two greenhouses were 
constructed in 1973. The other buildings in the area were 
built in the late 1970s and 1980s. 

In 1970, the Division of Ecological Sciences was formed 
and two years later was renamed the Environmental Sciences 
Division. In addition to in-house governmental research, 
the division also contracted to do environmental impact 
work. In the late 19708, President Carter emphasized new 
energy sources and subsequently ORNL energies were refocused 
to related research such as the study of the environmental 
impacts of fossil fuel plants. During this period, the ORNL 
built two large laboratories (Buildings 1505 and 1506) for 
the conduct of research such as a tree and grass study 
related to renewable energy sources. The buildings in this 
area continue such research today. 

DESCRIPTION: This complex is located outside the fence 
on the west side of the ORNL mai·n facilities complex and 

• south of Building 1000. 

Figure 111-13. 1500 Area. Site Plan . 
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1503 Plant Sc~ences Laboratory (1965)1 This 9,578 square 
foot, br~ck-faced, flat-roofed bu~lding has decorat~ve 
brickwork, aggregate panels along the top of the front 
facade, and plate glass windows . The greenhouses to 
the rear of this buildinq were built in 1973. 

1504 Aquatic Eco1oqy Laboratory (1972). This 10,920 square
foot, br~ck-faced bu~lding has a flat roof, plate glass 
windows, decorat~ve br~ckwork and a band of sold~er 
bricks around the top of the bui1dinq. 

1505 Environmental Sciences Laboratory (1978): This three
story, 97,925 square-foot build~ng has a flat roof, 
br~ck facing, vertical bays of w~nd0W8 w~th concrete 
panels above and below, and a one-story, flat-roofed 
entrance portico. 

1506 Controlled Environment and Animal Bui1dinq (1978). 
Th~s 16,780 square-foot, steel-frame structure has 
striated concrete facing, plate glass windows, and a 
flat roof . Pour greenhouses are appended to the south 
side of the building . 

1508 Aquatic Storaqe Bui1dinq (n . d . ). This 420 square-foot, 
wood-frame, aluminum-sided bui1dinq has a qable roof. 

1553 Service Pit for 1504 (1972). This concrete-walled 
service area with three metal tanks stands to the east 
of Buildinq 1504. 

1556 Coo1inq Tower for 1505 (1978). This metal coolinq 
tower is connected to Buildinq 1505. 

1557 Coolinq Tower for 1505 (1978). This metal coo1inq 
tower is connected to Bui1dinq 1505. 

1559 Boat Shed (1965). This frame buildinq has a shed roof 
with exposed beams. 

1560 Greenhouse (E) (1973). This qreenhouse stands at the 
rear of Bui1dinq 1503. 

1561 Greenhouse (W) (1973). This qreenhouse stands at the 
rear of Buildinq 1503. 

1563 Substation 234-4 (1972). Electrical Substation . 

1564 West Office Trailer (1987). Standinq behind Buildinq 
1503 is this metal-sided trailer. 

1565 East Office Trailer (1987). Standinq behind Buildinq 
1503 is this metal-sided trailer. 
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ASSESSMENT OF ELIGIBILITY: The buildings in the 1500 
Area are not fifty years old and do not meet the criteria of 
eligibility for exceptional significance . Although the 
research conducted in these laboratories is important, it is 
not of such exceptional significance to render it eligible 
for inclusion in the National Register under Criterion 
Exception G. There is also insufficient information to 
place the accomplishments of the Environmental Sciences 
Division in context. When these buildings reach fifty years 
of age and there is sufficient historical perspective to 
identify the significance of work conducted in these 
laboratories, their significance should be reevaluated. 

Figure III-14. 1503 Plant Sciences Laboratory (1965). This 
building is the oldest building in the 1500 
Area . View south. 
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ORNL MAIN FACILITIES COMPLEX 
2000 - 5554 

OVERVIEW: The first buildings of the ORR, today the 
ORNL main facilities complex, were constructed as part of 
the World War II Manhattan project . Surrounding the key 
Manhattan Project buildings, the Graphite Reactor (Building 
3001), the Chemical Separation Pilot Plant (Building 3019A) 
and the Chemistry Laboratory (Building 3550), were numerous 
frame support buildings. As the Clinton Laboratories 
evolved after World War II into the Oak Ridge National 
Laboratory, many of these early frame structures were 
replaced with more permanent brick-faced buildings, 
particularly during the Program H building campaign of the 
late 19405 and early 1950s. As the remaining frame 
structures aged, the ORNL prolonged the life of these 
facilities through a process called "permanentization" in 
the 1960s. This process entailed installation of corrugated 
metal or asbestos siding over the wood, replacement of wood
frame windows and doors with metal and the installation of 
metal awnings to replace their wood counterparts. One 
interesting note is that a review of plans for additions to 
several buildings reveals that existing windows and doors 
were often relocated to the additions or salvaged and reused 
elsewhere. This at times makes it difficult to date 
additions when plans are not available. Also, as these 
frame buildings aged, demolition was undertaken to make room 
for new buildings. 

A10ng with the exterior alterations, the building uses 
often changed requiring major alterations. Examples of 
adaptive reuse in the ORNL main facilities complex include 
the conversion of Building 2011 from a steam plant to a 
laboratory, Building 3003 from a fan house for the Graphite 
Reactor to a laboratory, and Building 2069 from a cafeteria 
to a change house. During these adaptive reuse projects, 
original equipment was totally removed. Interior 
alterations also occurred as technology in the field 
advanced and obsolete equipment was replaced . 

The next fifteen pages (Table III-I) comprise the 
inventory of all known ORNL numbered properties within the 
ORNL main facilities complex. 

• 

• 

Then beginning with Building 2000, this chapter 
includes a discussion of individual properties dating within 
the period of significance. As previously discussed, the 
HPS established the years of 1943 through 1957 as the period 
of National Register significance. Photographs follow the 
discussion of each property dating within this period of 
significance. At the end of the discussion of the 
individual properties in the ORNL main facilities complex is 
an assessment of the National Register eligibility of the 
DRNL main facilities complex. ~ 
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2000 MAIN CURRENT USE: Sol~d State Laboratory 
Annex 
ORIGINAL USE: Metallurgy Laboratory 

HISTORY: This building was originally associated with 
the Metallurgical Division which was formed at the Clinton 
Laboratories ~n 1946. The Cl~nton Laboratories recru~ted a 
half dozen metallurgists at start-up and w~thin a few short 
years, the Division grew to as many as 300 people (Johnson 
and Schaffer 1992:38). Metallurgical research at the 
Clinton Laboratories was first undertaken ~n connection w~th 
the manufacture of fuel systems for an experimental high 
flux reactor . The purpose was to deter.mine the effect of 
high temperature and radiat~on on metals used in the reactor 
systems. Metals were tested for reliability under simulated 
reactor operating conditions. Data from these experiments 
was included in the Clinton Laboratories -experimental high 
flux pile reports- (Thompson 1963:52). 

Building 2000 was constructed in 1948 for use by the 
Metallurgy Division at a cost of $765,000. The Division 
used the building primarily for metallurgical research 
related to the reactor program. Today, the building serves 
as a laboratory for research into solid state physics, since 
the 1940s, a key to reactor design. Solid State Research 
was originally part of the metallurgical research program 
but grew as increasing recognition was given to radiation 
damage. Like metallurgy, solid state physics research is 
strongly influenced by the problems of spec~f~c reactor 
systems but with increasing attention to the fundamental 
physics of solids involved in understanding the effects of 
radiation (Thompson 1963.203). 

DESCRIPTIONs This 22,680 square-foot structure is a 
three-arched Quonset hut, a building type common at the ORNL 
in the late 1940s and early 1950s. This steel-frame, arched 
building has corrugated-metal siding and most of its 
original four-over-two-pane hopper windows . The ~nterior of 
the building conta~ns offices and an open shop area. 
~terations include concrete block shed-roofed additions on 
the south side and wall cut outs for air conditioning units. 
Interior alterations include modern linoleum, d~all and 
office partitions. Other alterations include connection of 
Buildings 2000 and 2001 with Building 2024, a concrete block 
shed-roofed structure. 
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Figure III-IS. 2000 
View 

Solid State Laboratory Annex (1948). 
southeast at west end of building. 
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2001 MAIN CURRENT USE: Information Center 
Complex 
ORIGINAL USE: Health Physics Laboratory 

HISTORY: Constructed in 1946 at a cost of $397,000, 
this building served as a laboratory for the Health Physics 
Division which was formed the same year . Early health 
physicists worked on ionization chambers, film meters, 
electroscopes, electrometers, proportional counters and 
Geiger Muller counters for the monitoring of both the 
buildings and environment of the Clinton Laboratories. 
Under the leadership of K.Z . Morgan, research conducted in 
the Health Physics Division "resulted in many important 
developments and became the basis for the present Health and 
Safety Research Division" (Kerr et al. 1992:2). Today, the 
building houses the information center. 

DESCRIPTION: This 25,863 square-foot structure is a 
steel-frame, three-arched Quonset hut with corrugated-metal 
siding and most of its original four-over-two-pane hopper 
windows. Exterior alterations include cut-outs from the 
window and sill to accommodate window air conditioning 
units. On the west end of the building, Building 2024 was 
constructed in 1969 to connect Buildings 2000 and 2001 and 
on the east end is a flat-roofed concrete block addition. 
The interior has some original offices and hallways and same 
new linoleum, drywall, and new partitions. 

Figure 111-16. 2001 Information Center (1948). 
southwest at east end of Quonset 
concrete block addition. 
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2003 MAIN CURRENT USE: Process Water Control 
System. 
ORIGINAL USE: Process Water Control 
System 

HISTORY: The structure was built 
Street to monitor process waste water . 
the same function. 

in 1947 on Third 
It serves today in 

DESCRIPTION: This 270 square-foot building has a flat 
roof, brick facing, stone coping and lug sills and four-pane 
windows. 

Figure 111-17. 2003 Process Water Control System (1948) . 
View northwest. 

167 



2007 MAIN CURRENT USE: 
ORIGINAL USE: 
Building 

Calibration Laboratory 
Health Physics Test 

HISTORY: Completed in 1951 at a cost of $79,000, this 
building is part of the ORNL's Program H Expansion. It is 
associated with the Health Physics Division formed in 1946 
and was used to test radiation monitoring systems developed 
at the ORNL. Today, it retains its association with the 
Health Physics Division and serves as a calibration 
laboratory. 

DESCRIPTION: This 1,965 square-foot, irregular-plan 
building has brick faCing, a flat roof and is one and two 
stories in height. A 19508 aerial photograph shows this 
building as a one-story, rectangular, flat-roofed building. 
Today, the building has several one- and two-story brick
faced additions and a six-sided concrete tower. 

Figure III-18. 2007 Calibration Laboratory (1951). View 
northwest, original building core at rear, 
new tower at right. 
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2008 MAIN CURRENT USE: Health Physics 
Technology, Internal Dosimetry 
Laboratory 
ORIGINAL USE: Health Physics Low Level 
Analysis Laboratory 

HISTORY: Constructed in 1946 at a cost of $33,000, 
this building is associated with the Health and Physics 
Division of the Clinton Laboratories. The Health and 
Physics Division was formed the same year. Building 2008 is 
the primary building at the ORNL associated with research in 
accident dosimetry, a field of study addressing the 
accidental exposure to radioactive elements. In 1959, a 
whole body counting room was added to provide the most 
accurate counts of body radiation by shielding out all 
natural radiation. The Whole Body Counting Room, contained 
within a steel-frame building, is comprised of four-foot 
thick steel walls with a lead sheathing over the steel on 
the room ' s interior. (Pre-World War II ship steel was used 
for the construction of the room because this steel contains 
no radiation.) The next year, the Internal Dosimetry 
Section was formed. This Division expanded dosimetry 
research to continuously monitor ORNL personnel for 
permissible exposures to radiation. This building continues 
research in the field today. 

DESCRIPTION: Of wood-frame construction; this 
structure has a gable roof, corrugated-metal siding, slab 
foundation and one-over-one windows. The 1959 addition on 
the south side of the building is a square, corrugated-metal 
sheathed, flat-roofed structure on a concrete slab 
foundation. Exterior alterations include the 
Npermanentization" of the exterior in 1967 which entailed 
new metal siding over the original wood siding; the removal 
of existing wood-frame windows, doors and door frames and 
replacement with metal-frame windows and door~; and the 
installation of metal awnings over the doors. On the west 
end of the building is an undated shed addition. The 
interior has undergone extensive alterations which include 
dropped ceilings, new linoleum floors, wallpaper over 
drywall, new doors cut in and rqam configurations changed. 
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Figure 1II-19. 2008 Health Physics Technology, Internal 
Dosimetry Laboratory (1946). View southwest. 
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2009 MAIN CURRENT USE: Cafeteria Storage 
Building 
ORIGINAL USE : Reservoir 

HISTORY: This structure was completed around 1943 as a 
water reservoir. Aerial photographs of the ORNL, dated ca. 
1943, clearly show the reservoir. In 1964, the reservoir 
was drained, modified, and converted to a storage building 
for the adjacent cafeteria (Building 2010). 

DESCRIPTION: This 4,460 square-foot structure is 
comprised of a poured concrete, rectangular, flat-roofed 
structure built into the side of a hill . Originally serving 
as the reservoir but now used as a storage room, this 
building has battered walls. Paired steel doors provide 
access to the storage room. On the south side of the 
concrete reservoir structure are two flat-roofed rooms, one 
with novelty-board siding and the other with brick facing. 
Both rooms have original paired wood doors containing four
pane windows. Some original pumping equipment remains in 
both sections such as pumping apparatus and the main shut 
off valve. Alterations include the 1964 drainage of the 
reservoir and conversion of the structure to a storage 
facility . Through that process, equipment was removed 
and/or disabled, a new roof was constructed over the 
reservoir portion along with a new floorplate, new double 
metal doors and wiring for electricity. 

Figure 111-20. 2009 Cafeteria Storage Building (1943). The 
concrete original reservoir is at the right, 
pump rooms on left . View northwest. 
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2010 MAIN CURRENT USE: Cafeteria 
ORIGINAL USE: Cafeteria 

HISTORY: The ORNL constructed this cafeteria in 1951 
at a cost of $284,000 to replace the 1943 cafeteria 
(Building 2069) as part of the Program H Building Expansion. 
The ORNL expanded the cafeteria after 1960. It serves as 
the cafeteria today. 

DESCRIPTION: This 11,700 square-foot structure is 
metal-frame with brick facing and a flat roof. The building 
is comprised of a rectangular core, with a front section 
approximately five-feet shorter than the core and a side 
glassed-in portico addition. The front (east) facade has 
banks of modern plate glas8 windows. Recessed concrete 
panels form a frieze along the cornice of this front 
section. The side portico also has a concrete frieze . At 
the rear of the building is a metal awning over the loading 
dock area. Plans dated 1949 show a rectangular uniform
roofed structure (as do aerial photographs of that era). 
C~arison of the 1949 plans to the present structure 
indicates that the east front wall with its entrance on the 
"southeast corner was removed and a seating addition 
constructed. During this process, the original steel 
casement windows were removed and the original front 
entrance was relocated to the south side of the building 
where a glassed-in entrance portico was built. 

• 

• 

Figure 111- 21. 2010 Cafeteria (1951). View toward northwest 
of post-1960 addition on front (east) facade 
and glassed-in portico on left of photograph. • 
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2011 MAIN CURRENT USE: Mechanical Properties 
Laboratory (inactive) 
ORIGINAL USE: Steam Plant 

HISTORY, Constructed in 1943 at a cost of $186,000, 
this structure served as the original steam plant for the 
Clinton Laboratories. It and the adjacent stack (2061) are 
clearly visible in World War II aerial photographs of the 
complex . Post-World War II photographs show the plant as 
still operational with steam coming out of its stack. With 
the completion of the new steam plant (Building 2519) in 
1948, this structure was shut down and converted for use as 
a laboratory . It first served as a laboratory in the early 
19508 for the conduct of neutron research using a Van de 
Graaf accelerator acquired from the u.s. Navy and a 
Cockroft-Walton accelerator. The structure continued in use 
through the 1980s. Today, the facility is closed and is 
targeted for decommissioning. 

DESCRIPTION: This 5,804 square-foot, steel-frame 
building has an irregular plan, flat roof, corrugated
asbestos siding, a roll-up door and shed-roofed stairway 
addition on the west facade, and mUltipane hopper windows on 
the ground floor (south) facade. In 1948, when the plant 
was converted to a laboratory, original equipment associated 
with the steam plant was removed, floors were added and the 
building was reconfigured. In 1950, a two-story addition 
was constructed on the north side. At an unknown date 
between 1950 and 1963, the upper portion of the building was 
removed and the roof of the once multilevel shed-roofed 
structure was converted to a flat roof. Numerous windows 
shown on this structure in early photographs were also sided 
over. 
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Figure 111-22. 2011 Mechanical Properties Laboratory (1943). 
Built as the original steam plant for the 
complex, the original upper levels of the 
building were removed after conversion to a 
laboratory facility in 1948. View northeast. 

Figure 111-23. Historic Photograph ORNL f193 (1940s). Note 
Steam Plant (Building 2011) at right center 
of photograph before upper stories were 
removed. View north. 
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2013 MAIN CURRENT USE: West Maintenance Service 
Center 
ORIGINAL USE: Medical and Biological 
Building 

HISTORY: Built in 1943 at a cost of $157,000, Building 
2013 served as the "Medical and Biological Building." The 
Medical Division at the Clinton Engineering Works was 
responsible for all physical examinations from pre
employment through termination. Also conducted in the 
building were studies to "establish the proper relationship 
between detectable chemical conditions of employees and the 
physical conditions under which they work " (Thompson 
1963:14). The Biology Divis,ion was closely associated with 
the Medical Division. The Medical Division maintained 
monitors in hazardous areas of the laboratory and also 
studied the biological effects of radiation on animals. 

In 1948, Building 2013 became the "Health Building. " 
Floor plans of this era show treatment rooms, rest ward, 
nurses' room, and x":ray rooms. In 1949 the east section of 
the building housed the Health and Physics Division who 
worked in close cooperation with the medical group and under 
the supervision of the Director of the Medical Division. 
Their studies addressed radiation and contamination hazards, 
monitoring, and calibration. The Health and Physics 
Division also conducted research on decontaminating 
individuals who had been exposed to radiation. Plans dated 
1956 label the building "Health Physics Hospital." By 1965, 
the building was known as the "West Maintenance Shop" and 
was associated with the Plant and Equipment Division. 

DESCRIPTION: This 11,488 square-foot, wood-fr~e 
structure consists of a rectangular gable-roofed section 
with a gable front and a side L-shaped section (all original 
to the building). One-story in height, Building 2013 has 
corrugated-metal siding; modern on~-over-one windows, and 
several flat-roofed and gabled additions on the rear. The 
interior has some original doors and trim such as door 
surrounds with rounded exterior corners. 

Alterations include the "permanentization " of the 
building in the 1960s with one-aver-one metal-frame windows 
that replaced the original six-aver-six wood-frame windows, 
aluminum siding over wood siding, new doors, and aluminum 
awnings. Inside, walls are wallpapered and panelled and 
original x-ray rooms with their lead-lined walls have been 
converted to restroams. The shop area in the east gable
fronted section, which was originally divided up for 
laborato~, office, and library space, is now an open work 
shop. 
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Figure 111-24. 2013 West Maintenance Service Center (1943). 
Rear view of building showing numerous modern 
additions . View south. 
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2016 MAIN CURRENT USE: West Portal 
ORIGINAL USE: West Portal 

HISTORY: Built ca. 1950, this structure is listed as 
the "West Portal " in a 1953 ORNL Building List. The 
building is clearly visible in a ca. 1960 aerial photograph . 
(A 1948 aerial photograph does not show this building.) 
Building 2016 is associated with the Laboratory Protection 
Division and once housed time clocks and clock alleys. 
Today, Building 2016 provides office and training 
facilities. 

DESCRIPTION: This 2,360 square-foot, steel-frame 
building is rectangular in shape with a flat roof, 
corrugated-metal siding, metal awnings, and doors containing 
single-pane windows. Interior alterations include the 
removal of the clock alleys and timeclocks and the 
installation of modern acoustical ceiling, drywall, and 
office partitions. 

Figure 111-25. 2016 West Portal (ca . 1950). View of south 
facade and sentry post with Building 2609, in 
center. View northwest. 
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2017 MAIN CURRENT USE : East Research Satellite 
Service Shop 
ORIGINAL USE: Generator for Steam Plant 
(Building 2011) 

HISTORY: This small bui lding, built in 1943, housed a 
generator for the adjacent steam plant . The adjacent Steam 
Plant (Building 2011) was constructed in 1943 and operated 
until it was replaced by a new facil i ty in 1948 . 

DESCRIPTION: This 228 square-foot building has 
asbestos Biding, a shed roof and a large vent on the east 
facade. Original equipment associated with the steam Plant 
has been removed . 

Figure 11I-26. 2017 East Research Satellite Service Shop 
(1943). This building housed the generator 
for the adjacent steam plant which ceased 
operations in 1948 . View northwest . 
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2018 MAIN CURRENT USE: Electrical and Air 
Conditioning Service Center 
ORIGINAL USE: Carpentry Shop 

HISTORY: This structure, shown as completed in a 1943 
aerial photograph, housed a carpentry shop and served in 
that capacity for several years before conversion to a shop 
for electrical and air conditioning service. 

DESCRIPTION: This rectangular, 6,363 square-foot, 
wood-frame building has a bowed roof, corrugated-metal 
siding, modern one-over-one aluminum windows, a stone-veneer 
foundation and a U-shaped one-story, hip-roofed addition 
that wraps around from the front to the east and west side 
facades. The interior contains offices with some original 
doors and an open shop area with exposed wooden roof framing 
and one original eight-over-eight, wood-frame window. 
Alterations include the 1960 U-shaped addition creating a 
new entranceway, replacement of the original eight-over
eight windows with modern one-over-one windows, and metal 
siding over the original novelty-board siding. A section of 
the original siding is still visible in the front (south) 
entrance . 

Figure 111-27 . 2018 Electrical and Air Conditioning Service 
Center (1943). View toward northwest of 
front (south) and east elevations showing U
shaped addition. 
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2019 MAIN CURRENT USE: Solar Energy Laboratory 
ORIGINAL USE: Metallurgy Laboratory 
Storage 

HISTORY: This small building was constructed in 1951 
and is associated with Building 2000, the Metallurgy 
Laboratory. It served originally as storage and today is 
used as a solar energy laboratory by the Solid State 
Division . 

DESCRIPTION: This 820 square-foot, steel-frame, 
rectangular structure has corrugated-metal siding, a gable 
roof and a gabled main entrance with a metal door containing 
a two-pane window and an awning. On the north side is one 
multipane hopper window. TWo other windows on this side 
have been covered with corrugated-metal siding. 

Figure 111-28. 2019 Solar Energy Laboratory (1951). This 
buildinq oriqina1ly had three hopper windows 
on the north elevation; two are now covered 
with siding. View southeast. 
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2061 MAIN CURRENT USE: Out of Service Stack 
ORIGINAL USE: Stack for Steam Plant 
(Building 2011) 

HISTORY: This stack is associated with a steam plant 
(Building 2011) which operated at the Clinton Laboratories 
from 1943 to 1948. The facility shut down when it was 
replaced by a new Steam Plant (Building 2519). 

DESCRIPTION: This concrete stack stands adjacent to 
the former Steam Plant (Building 2011). All workings have 
been removed and the stack is inoperable. 

Figure 111-29. 2061 Stack 
(1943). This concrete 
stack is inoperable 
today with all 
workings removed . 
View northwest. 
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2069 MAIN CURRENT USE: Change House 
ORIGINAL USE. Cafeteria 

HISTORY: This structure was built in 1943 at a cost of 
$104,000 for use as an employee cafeteria. After the new 
cafeteria (Building 2010) opened in 1951, this building was 
converted for use as both laboratory and classroom space for 
the Oak Ridge School of Reactor Technology. The school grew 
out of a training school operated at the Clinton 
Laboratories between 1946 and 1947. In 1950, the DRNL 
decided to establish a full-fledged training program which 
operated in Building 2069 until 1965. At that time, 
Building 2069 was converted for use as the Change House. 

DESCRIPTION: This 7,013 square-foot, wood-frame, one
s~ory building has an irregular plan and is comprised of a 
gable-roofed section with a flat-roofed addition on each 
side, and a shed-roofed addition on the front. The building 
is sided with horizontal aluminum siding and has four-pane 
windows on the front addition. A ca. 1960 aerial pho~ograph 
shows the east side addition but does not include the 
addition on the west side. All additions were constructed 
on concrete block foundations. Other exterior alterations 
include the covering over of the original novelty-board 
siding with modern aluminum siding. This siding is visible 
on the entranceway on the southeast corner of the south 
(front) facade. The interior has new drywall, acoustical 
ceilings and floors and has been converted from 
clasBroom/laborato~ space to house locker and shower 
facilities . 

Figure 111-30. 2069 Change House (1943). This structure, 
constructed for use as a cafeteria, has front 
additions shown in this photograph. View 
northwest. 
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2506 MAIN CURRENT USE: Fabrication Shop and 
Timekeeping 
ORIGINAL USE: Instrument Shops 

HISTORY: Built in 1943 at a cost of $135,000, the 
structure housed the Instrument Shop for the Clinton 
Laboratories . A decade later, Building 2506 was listed as 
"Tool Stores, Pipe Stores and Timekeeping " (DRNL 1953) . 
Today, Building 2506 is used as a fabrication shop and for 
timekeeping. 

DESCRIPTION: This 8,774 square-foot, wood-frame 
rectangular building has a gable roof, metal siding, one
over-one aluminum-frame windows, an aluminum awning over the 
west gable-end entrance and a shed-roofed addition on the 
south side. In 1966, the building was "permanentized " with 
corrugated metal over wood siding, eight-over-eight wood
frame windows replaced by one-over-one metal-frame windows 
and a gable-roofed, wood-frame portico replaced by a metal 
awning. The interior has been altered with acoustical 
ceilings, linoleum floors, new doors, and new drywall and 
wood panelling in the timekeeping office. 

1. • 

Figure III-31. 2506 Fabrication Shop and Timekeeping (1943). 
The original wood siding was replaced with 
metal siding in a 1966 "peDmanentization. " 
View southwest . 
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2517 MAIN CURRENT USE: Personnel Development and 
Systems Department Offices 
ORIGINAL USE: Safety Department Offices 

HISTORY: This structure was built in 1943 at a cost of 
$45,000 to house the Safety Department. The Safety 
Department introduced and enforced personal safety 
procedures at the plant to avoid radiation exposure. The 
Safety Department continued to occupy the building through 
the 1960s. Today, the building is the Employee Relations 
Division and houses the Personnel Development Offices. 

DESCRIPTION: Built on a raised concrete foundation, 
this 4,743 square-foot building has a gable roof, 
corrugated-metal siding, modern four-pane windows and 
aluminum awnings. The interior is basically intact. 
Alterations include the 1966 "permanentization" of the 
structure with the horizontal wood siding covered with metal 
Siding, eight-over-eight wood-frame windows replaced by 
steel-frame windows, and new aluminum awnings. 

Figure III-32. 2517 Personnel Development and Systems 
Department Offices (1943). The structure 
originally housed the Safety Department 
Offices. View southeast. 
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2518 MAIN CURRENT USE: Plant and Equipment 
Division Office 
ORIGINAL USE: Change House 

HISTORY: This building was constructed in 1951 as part 
of the Program H building expansion at a cost of $137,000. 
Built to serve as a change house, it also provided classroom 
space for the Oak Ridge School of Reactor Technology . 
Today, Building 2518 provides office space for the Plant and 
Equipment Division. 

DESCRIPTION: This 10,125 square-foot, one-story 
building has brick facing, a flat roof, one-over-one 
windows, and decorative stone elements Buch as coping, lug 
sills and courses outlining rectangular brick sections. The 
main entrance on the north facade has a flat-roofed metal 
canopy. 

Figure 111-33. 2518 Plant and Equipment Division Office 
(1951). View toward southeast at north 
facade . 
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2519 MAIN CURRENT USE: Steam Plant 
ORIGINAL USE: Steam Plant 

HISTORY: This structure was the first permanent 
masonry building constructed at the ORNL. Built in 1948 at 
a cost of $912,000 to serve as a steam plant, the facility 
replaced the original steam plant (Building 2011). Building 
2519 continues in service today. 

DESCRIPTION: This irregular plan, 23,614 square-foot 
building has a brick-faced, five-story core. Horizontal and 
vertical bands of stone are decorative features of the 
building. The building retains many of its original 
multipane hopper windows. Surrounding the brick-faced core 
are numerous additions. These additions date from the mid-
50s to the present and include a 1962 three-story boiler 
facility that has a one-story concrete base, roll-up doors, 
and corrugated-metal siding above, a glazed block "silo" at 
the front (north) side of the building, and several one- and 
two-story, steel-framed, metal-sided additions around the 
core. The steam Plant itself has been changed through the 
conversion to gas in 1950, addition of a boiler in 1956 and 
the addition of a second boiler in 1963. 

Figure 111-34 . 2519 Steam Plant (1948). Looking toward 
southwest at 1948 brick-faced building core 
and 1962 boiler addition at left of 
photograph. 
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Figure 111-35. 2519 Steam Plant (1948). Lookinq toward 
southeast at brick-faced building core in 
center of photograph. Modern additions are 
in the foreground. 
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2521 MAIN CURRENT USE: Sewage Treatment Plant 
ORIGINAL USE: Sewage Treatment Plant 

HISTORY : The Sewage Treatment Plant was constructed 
1951 at a cost of $109,000 . It was built to treat ORNL 
sewage before flowing into the Clinch River via White Oak 
Creek. 

in 

DESCRIPTION: The sewage treatment facility consists of 
Building 2521, holding ponds and aeration lagoons. Building 
2521 is 1,472 square-feet in size and has a raised concrete 
foundation, brick facing, flat roof with metal coping, and a 
metal door containing a window . 

Figure 111-36 . 2521 Sewage Treatment Plant (1951). View 
southwest. 
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2523 MAIN CURRENT USE: Decontamination Laundry 
ORIGINAL USE: Decontamination Laundry 

HISTORY: Building 2523 was built in 1955 at a cost of 
$701,000 to house a decontamination laundry . Building 2523 
used processes developed at the ORNL to remove radioactive 
contamination from clothing and other items used by the ORNL 
personnel. It continues to serve in that capacity today . 

DESCRIPTION: This one-story, 3,593 square-foot, steel
frame building has metal siding, a gable roof, modern doors 
and original multipane hopper windows. Additions are found 
on all four sides of the building. A ca. 1960 aerial 
photograph shows a shed addition on the west gable end but 
the shed addition on the north side is not visible. Plans 
indicate that in 1965, a shed-roofed addition on the east 
(front) gable end was built for offices. 

Figure 111-37. 2523 Decontamination Laundry (1955). View 
toward southwest of Building 2523 with 1965 
front addition and post-1960 side addition . 
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2525 MAIN CURRENT USE: Fabricati on Department
Shop A 
ORIGINAL USE: Research Shop 

HISTORY: Constructed in 1957 at a cost of $"465,000, 
this building served as a -Research Shop.- Today, it 
provides space for the Plant and Equipment Division ~ 

DESCRIPTION: This 27,622 square-foot, rectangular 
structure has a flat roof with metal coping. The north 
(front) facade has banks of windows enclosed within a raised 
concrete rectangular band. The two-pane windows in the 
banks appear to be replacement sash. Each set of windows is 
separated by a concrete panel. Under a portiCO on the east 
end are original paired double doors containing windows. 

Figure 111-38 . 2525 Fabrication Department Shop A (1957). 
The building fronts on Central Avenue . View 
southeast. 
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2531 MAIN CURRENT USE: Radioactive Waste 
Evaporator Facility 
ORIGINAL USE: Radioactive Waste 
Evaporator Facility 

HISTORY: This structure was built in 1954 to replace 
Building 3506, the Waste Evaporator Facility (Ford et al 
1992:A-17). The facility is used today to treat liquid low
level waste (LLLW) prior to discharge to the Process Waste 
Water Treatment Plant for additional treatment. 

DESCRIPTION: This 9,004 square-foot, concrete block 
structure is two stories in height with a basement, a flat 
roof, metal doors, no windows, a loading ramp and a crane 
bay . 

Figure 111-39. 2531 Radioactive Waate Evaporator Facility 
(1954). View toward west with Building 2532 
on right of photograph . 
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2624 MAIN CURRENT USB: Inactive 
ORIGINAL USE: Solid Waste Storage Area 1 

HISTORY: This area was the first in a series of SWSAs 
at the ORNL. The facility served as a burial ground for 
solid radioactive wastes with the earliest recorded burial 
being in the Spring of 1943 (Pord et al. 1992:27). Auger 
holes and trenches were purportedly the burial methods 
utilized (Ford et a1. 1992:27). Records do not indicate 
what was buried or where within the area. No burials 
occurred after Solid Waste Storage Area 2 was placed in 
service in 1944. 

DESCRIPTION: Located twenty-five feet south of White 
Oak Creek and bisected by Third Street, SWSA 1 is a 
trapezoidal area approximately one acre in size. The 
burials remain in place and the site is grassed and 
surrounded by a barbed wire fence. 

-

i 
; ~ f 

.n,.. f 

w.~t. Storage Area 1 

Figure III-40. 2624 Solid Waste Storage Area 1 (1943) . This 
waste burial area remained in service for one 
year. 
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3000 MAIN 

--------------------------------

CURRENT USE: 13.8 kV Substation 
ORIGINAL USE: Substation 

HISTORY: Historic photographs indicate that an 
electrical substation stood just east of Building 3000 
during World War II . The present substation, including 
Building 3000, dates from 1952 . 

DESCRIPTION : The substation is comprised of electrical 
transformer equipment and a 1,480 square-foot, brick-faced 
building with a flat roof, stone coping, and metal 
multipaned windows . 

Figure 1I-41. 3000 13 . 8 kV Substation (1952). 
that Building 3000 was built in 
southwest. 
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3001 MAIN CURRENT USE: Graphite Reactor Museum, 
Offices 
ORIGINAL USE: Graphite Reactor 

HISTORY: Constructed 8S part of the Manhattan Project 
in 1943 at a cost of $3,485,000 and reaching cr~tica1ity in 
November of that year, the Graphite Reactor used U-235 to 
produce plutonium. The plutonium produced was used for 
research on the product~on of the World's first atomic bomb. 
The Graphite Reactor and adjacent chemical processing plant 
(Building 3019) produced the world's first gram quantities 
of plutonium. 

After World War II, the mission of the Clinton 
Laboratories and the function of the reactor changed . The 
Graphite Reactor was used for numerous experiments and the 
highly significant radioisotope production for medical and 
biological research. Starting in 1947, the reactor also was 
used in shielding studies which involved testing of various 
materials for their capacity to prevent escape of radiation 
from a reactor. A two-foot square hole on the face of the 
reactor was used in the beginning for the insert~on of 
shield samples. In 1949, the Lid Tank Shielding Pacility 
was added to the west face of the reactor, the ~first 
facility deSigned for experimental radiation shielding 
research " (Ingersoll and Ingersoll 1992:4). 

• 

The Graphite Reactor continued in operation for twenty • 
years producing isotopes for research. The reactor was also 
used for the conduct of shielding tests. Three years after 
its shutdown in 1963, the facility was designated a National 
Historic Landmark. Today, the building houses offices and 
the Graphite Reactor Museum. 

DESCRIPTION: The 29,746 square-foot, steel-frame, 
three-story structure which houses the reactor is metal
sided and has a gab,le roof with ridgeline vents. One- and 
two-story shed additions are found on the east and south 
facades. Banks of multipane hopper windows are on each side 
of the building. The door on the northeast corner of the 
building provides access to the museum. The only known 
exterior alterations are the replacement of the original 
windows (shown in World War II photographs) with the 
existing windows sometime in the late 1940s or 19508. The 
wartime windows were tripart with each part of equal size 
while the existing hopper windows are tripart but the 
central panel is larger. 

The interior of the building contains office space and 
a museum with the Graphite Reactor as its focus. The 
reactor is an air-cooled, graphite-moderated reflected 
heterogeneous natural-uranium-fueled reactor. The moderator 
is a 24-foot cube of graphite blocks (73 layers) containing 
spaces for loadinq of fuel rods and for shielding research ~ 
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experiments. The graphite core is surrounded by a seven 
foot thick reinforced concrete shield . 

A subsurface canal connects the Graphite Reactor 
building with the adjacent Radiochemical Processing Pilot 
Plant (Building 3019) and was used to transfer irradiated 
fuel slugs from the Graphite Reactor to Building 3019. The 
canal is approximately seven feet deep and forms an L-shape 
with 77-foot and 73-foot long corridors connected at 90 
degrees. There are walkways on each side of the canal with 
water working as the shielding medium. 

Alterations to the Graphite Reactor include the 
insertion of boron rods into the reactor to assure that it 
could not go critical, disablement of control and safety 
rods, and removal of all fuel. The reactor face and control 
room serve as a museum today . 

Figure III-42. 3001 Graphite Reactor (1943) . North facade. 
View southeast • 
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Figure 111-43. ORNL Hstry 190. 1944 aerial view with 
Graphite Reactor in center painted wartime 
black. View west. 
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3002 MAIN CURRENT USE: Filter House (not in 
operation) 
ORIGINAL USE : Filter House for 3001 

HISTORY: This structure was constructed in 1948 and is 
associated with the Graphite Reactor (Building 3001). It 
filtered air from the air-cooled reactor prior to exhaust 
through the fan house (Building 3003) and adjacent stack 
(Building 3018). Plans dated 1948 show the structure much 
as it appears today . 

DESCRIPTION: This 3,450 square-foot, concrete 
structure has a flat roof with a metal rail and a metal 
staircase leading to the roof. A small, concrete block 
flat-roofed section is attached to the north facade . 

Figure 111-44. 3002 Filter House (1948). This structure 
filtered air from the air-cooled Graphite 
Reactor before release through Stack 3018. 
View southeast . 

197 



3003 MAIN CURRENT USE: Solid State Accelerator 
Facility 
ORIGINAL USE: Fan House 

HISTORY: This 1943 structure is Associated with the 
Manhattan Project and the Graphite Reactor (BUilding 3001). 
Built as a fan house, the structure drew air by fan from the 
reactor through underground ducts and released it through 
the adjacent exhaust stack (Building 3018). When the filter 
house was constructed (Building 3002), the air was filtered 
before release . After the Graphite Reactor was shut down in 
1963, the building underwent a 1969 modification to serve as 
a Solid State Accelerator Facility providing laboratory and 
office space for the Solid State Division . 

DESCRIPTION: This 7,605 square-foot, irregular plan 
building has sections of both concrete block and metal-frame 
construction. The concrete block walls are two-feet thick. 
The metal-frame portions are sided with corrugated-metal 
siding . The roof is flat and the building is mainly one
story in height with a two-story section on the northwest 
corner. This structure is connected to a canal that allowed 
it to receive air from the Graphite Reactor. Two large fans 
would draw the air from the Graphite Reactor and blow it out 
the adjacent stack . 

In 1951, the building was modified by the addition of a 
one-story section on the north side which plans indicate had 
doors with four-pane windows and multipane hopper windows 
(no longer extant-apparently sided over). In 1978, the 
shed-roofed building sections received built-up roofing and 
new metal siding to accommodate an -accelerator and office 
addition- on the east side of the building. In 1982, 
interior renovations occurred for the -ion beam and laser 
user facility. -
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Figure 111-45. 3003 Solid State Accelerator Facility (1943). 
Detail showing south side of facility with 
concrete block addition in center and tanks 
at left. View northeast. 
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3004 MAIN CURRENT USE: Water Demineralizer 
ORIGINAL USE: Water Demineralizer 

HISTORY : This Manhattan Project structure is 
Associated with the Graphite Reactor (Building 3001). Built 
in 1943, the building contained equipment for demineralizing 
wate r for use in the Graphite Reactor. Untreated water 
passed through the system which removed minerals and then 
transferred the treated water to a 12,000-ga110n holding 
tank in the Building 3004 tower . From there, the 
demineralized water was piped out as needed to the Graphite 
Reactor and other facilities. Building 3004 is still used 
for water treatment but the original equipment is obsolete, 
and although it remains in the building, it is not in use. 

DESCRIPTION: This 3,690 square-foot, wood-frame 
structure has a four-story, gable-roofed tower flanked by 
two one-story, gable-roofed sections on the north and south 
sides. It is sided with the original novelty-beard siding 
and has wood-frame, one-over-one windows. The interior is 
intact with the original equipment, wooden staircase and 
12,OOO-gallon holding tank in the tower. The structure is 
still used for water treatment although modern equipment is 
used today for the process. 

Figure 111-46. 3004 
Water Demineralizer 
(1943). This wood
frame structure is 
one of the few 
unaltered buildings 
remaining from the 
Manhattan Project . 
View north. 
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CURRENT USE: Low Intensity Testing 
Reactor 
ORIGINAL USE: Mock-up of Materials 
Testing Reactor 

HISTORY: In 1948, the QRNL's reactor development 
efforts were concentrated on the design of the Materials 
Testing Reactor (HTR). As part of the development process, 
a full-scale mock-up of the reactor tank and major 
components was constructed around 1948 and housed in 
Building 3005. The purpose of this mock-up was for 
performance and hydraulic tests to assure that cooling was 
adequate for the reactor core. Once these tests were 
completed, the "ORNL had a full-scale mock-up of the MTR 
with a cooling system and all the basic features necessary 
for operating a reactor" (Thompson 1963:66). The DRNL then 
brought the mock-up reactor to criticality. Once its 
performance was proved, the ORNL requested AEC authorization 
to add shielding around the mock-up, make necessary 
modifications and operate it as a research reactor. 

The addition of shielding and reactor modifications 
were accomplished and the Low Intensity Testing Reactor 
(LITR), as it was known, began operation in 1951. The LITR 
had a water-cooled and -moderated system using enriched 
uranium ,for fuel which supplied ~a variety of irradiation 
facilities for the ORNL and other research groups" (Pord and 
Holder 1992:A-57) . 

The LITR deSign also served as a prototype for the MTR 
built at Arco in Idaho. This reactor was "essentially 
identical with the high flux [MTR] reactor designed at the 
laboratory" (Thompson 1963:60). The MTR was also a design 
prototype for commercial power plants and for reactor
propelled naval craft. "Many dozens of research reactors, 
all based on this simple principle pioneered at the ORNL, 
are now in use throughout the world; and the U.S. fleet of 
nuclear submarines is powered by pressurized versions of the 
original MTR " (Overholt 1987.361) . 

The LITR was permanently shut down in 1968. Today, the 
east and west rooms of the building are used as shops for 
the Instrument and Controls Division and the Plant and 
Equipment Division. 

DESCRIPTION: The 11,368 square-foot, LITR building was 
built in several phases and is of concrete and steel-frame 
construction. It has a central three-story, flat-roofed 
tower surrounded by one-story frame and concrete flat -roofed 
sections. The frame sections, including the tower, are 
sheathed in corrugated-metal siding . Windows in the tower 
are single-pane fixed sash. The flat-roofed concrete block 
section to the northwest of the tower contains a door and 

4It two shed-roofed additions. 
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The building was originally comprised of the mock-up • 
reactor and a two-room control house on the north side of 
the reactor . When the mock-up was converted to an 
operational research reactor in 1951, additional shielding 
(comprised of borated plastic surrounded by loose stacked 
concrete blocks and river sand) was added around the reactor 
and rooms were constructed on the east, south and west 
sides. These additions had multipaned hopper windows which 
have since been either removed or covered. In 1953, another 
addition was built on the west side of the building 
containing a roll-up door . 

The LITR was shut down in 1968 and the fuel removed in 
1970. The beryllium reflector and other reactor components 
remain. 

Figure 111-47. 3005 Low Intensity Testing Reactor (1948). 
Built in 1948 as a mock-up, the reactor was 
converted to a research reactor in 1951 . 
View northwest . 
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3008 MAIN CURRENT USE: Source and Special 
Materials vault 
ORIGINAL USE: Storage Vault 

HISTORY: This vault was constructed in 1943 adjacent 
to the Graphite Reactor (Building 3001) and can be seen in a 
1943 aerial photograph. It was used for materials storage . 
Today, Building 3008 is assigned to the Laboratory 
Protection Division. 

DESCRIPTION: The 544 square-foot, concrete block 
structure has a flat roof and is one-story in height. The 
south facade contains two vault-type doors. There are no 
windows . 

--------- - -----
-. ~ 

" . 
. -- . ..-... - --- - -

-.. 

t 

Figure 111-48. 3008 Source and Special Materials Vault 
(1943). This vault stands adjacent to the 
Graphite Reactor (Building 3001). View 
northwest. 
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3009 MAIN 

HISTORY: 
Bulk Shielding 

CURRENT USE : Pump House for Building 
3010 (Bulk Shielding Reactor) 
ORIGINAL USE: Pump House for B~ilding 
3010 

This ca . 1950 building is associated with the 
Reactor Facility and served as a pump house. 

DESCRIPTION: The 180 square-foot structure stands 
adjacent to Building 3010 and has a flat roof and pumping 
apparatus. 

Figure 111-49 . 3009 Fump House (1950) . The Pump House is a 
support structure for the Bulk Shielding 
Reactor Facility (Building 3010). View 
southeast. 
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3010 MAIN CURRENT USE: Bulk Shielding Reactor 
ORIGINAL USE: Bulk Shielding Reactor 

HISTORY: The Bulk Shielding Reactor (BSR) is 
associated with the Aircraft Reactor Experiment (ARE) at the 
ORNL in the late 19405 and early 19505. The facility was 
constructed in 1950 at a cost of $308,000 for use in 
radiation shielding studies, mainly to test materials for 
possible use on a nuclear-powered aircraft. 

The first post-World War II shielding studies were 
conducted using the Graphite Reactor. First, core hole 
shielding tests were done on the face of the reactor and in 
1947, the ORNL developed the Lid Tank Shielding Facility on 
the west face of the Graphite Reactor. This WAS the first 
facility built specifically at the ORNL for shielding 
studies, making the Bulk Shielding Reactor the second. 

For the construction of the BSR, the ORNL modified the 
MTR design to create a "swimming pool " reactor. The core of 
the BSR was submerged in water for both cooling and 
moderation purposes. By the use of an overhead crane, the 
reactor could be moved around in a tank to test shielding in 
various configurations . A smaller pool and 10K nuclear 
assembly, the Pool Critical Assembly, allowed the conduct of 
small-scale experiments in the corner of the building. 

After two years of operation, the ORNL realized that 
this facility was inadequate for some of the tests needed 
for the ARE and the Tower Shielding Facility (7700 Area) was 
constructed in 1952 for additional tests . The BSR continued 
in use for shielding experiments and in 1960, the BSR II was 
built at the ORNL at a cost pf $104,000. The relatively 
inexpensive, safe and stable BSR became a prototype for many 
research reactors around the world. In tandem with the 
Graphite Reactor (Building 3001). the BSR produced important 
research in radiation damage processes in solids . Building 
3010 is presently on stand-by awaiting decontamination and 
decommissioning. 

DESCRIPTION! This 8,527 square-foot , steel-frame 
structure has an irregular plan and is one and two stories 
in height. The structure has corrugated-metal siding, a 
flat roof and original multipane hopper windows. A two
story, flat-roofed section on the north side has a crane 
bay. Al~erations include replacement of ~he original 
reactor core in 1960 with the BSR II reactor core and in 
1963, a forced-air cooling system was installed . 
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Figure III-50. 3010 Bulk Shielding Reactor Facility (1950) . 
View toward northwest of east facade with 
original hopper windows . 

206 

• 

• 

• 



• 

• 

• 

3012 MAIN CURRENT USE: Rolling Mill 
ORIGINAL USE: Rolling Mill 

HISTORY: In 1945, Clinton Laboratories purchased a 
second-hand rolling mill and constructed Building 3012 to 
house it at a cost of $180,000. The building was completed 
in 1947 and was assigned to the Metallurgical Division. The 
Metallurgical Division undertook intensive research into 
metallic elements under high temperatures and radiation 
stress produced in reactors. The rolling mill was used to 
roll, cast and forge reactor fuel elements and metal parts, 
and is still in use by the Metallurgical Division today . 

DESCRIPTION: This 10,752 square-foot, steel-frame, 
two-story structure has a gable roof with ridgeline vents, 
original hopper windows on both levels and large roll-up 
doors on both gable ends. Small shed-roofed additions are 
located on the north and east sides. The interior of the 
building contains a large room housing the milling 
equipment. A track in the concrete floor was for the 
rolling mill. Equipment plans show a four high, fourteen 
inch and 20-inch mills, a crane and a furnace. 

In 1951, one bay was added to the north end of the 
building for a shop and the existing roll-up doors and 
hopper windows were relocated to the new end. Some existing 
equipment was relocated to the new section and other 
equipment was purchased . 

Figure III-51 • 3012 Rolling Mill (1945). 
southwest of east and north 
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3013 MAIN CURRENT USE: Geological Disposal 
Laboratory 
ORIGINAL USE: Source Building 

HISTORY: Building 3013 was constructed between 1948 
and 1951. It does not appear in a 1948 photograph (ORNL 
Hstry 267) but does appear in a pre-1951 photograph (ORNL 
Hstry 76) . It is assigned today to the Environmental and 
Health Protection Division and is used as a geological 
disposal laboratory . 

DESCRIPTION: This 720 square-foot, wood-frame 
structure is one-story in height with a gable roof, novelty
board siding and original eight-over-eight, wood-frame 
windows . Double steel doors on the west gable end are 
replacements. 

Figure III-52. 3013 Geological Disposal Laboratory (ca. 
1949-1950) . Paired steel doors on west gable 
end are replacements . View southeast. 
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3017 MAIN CURRENT USE: Chemical Technology 
Division Annex 
ORIGINAL USE: Oak Ridge School of 
Reactor Technology Laboratory 

HISTORY: This 1952 building is associated with the Oak 
Ridge School of Reactor Technology (ORSORT) and provided 
laboratory facilities for students. The ORSORT grew out of 
a program operating at the Clinton Laboratories in 1946 and 
1947. In 1950, a decision was made to establish a full
fledged training program, ORSORT, which continued to operate 
until 1965. Today, the building provides laboratory space 
for the Chemical Technology Division. 

DESCRIPTION: This 10,244 square-foot, concrete block 
structure has a flat roof with metal coping and paired and 
single six-pane hopper windows with concrete sills. The 
main entrance is on the north facade where steps lead down 
under a flat-roofed portiCO to the door. The entrance on 
the west has steps leading up to a recessed entrance with 
paired doors . 

Figure III-53. 3017 Chemical Technology Division Annex 
(1952) . The structure was built in 1952 as 
laboratory space for students of ORSORT . 
View southeast. 
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3018 MAIN CURRENT USE: Exhaust Stack for 3003 
ORIGINAL USE: Exhaust Stack for 3001 

HISTORY: Stack 3018 is associated wi th the Manhattan 
Project and the Graphite Reactor (Building 3001). Built in 
1943, the stack served as exhaust for the air-cooled 
reactor . Air was drawn through t he Fan House (Building 
3003) and up through the stack. Today, it serves as an 
exhaust stack for the Solid State Accelerator Facility 
(Building 3003). 

DESCRIPTION: The 200-foot tall structure is an exhaust 
stack of concrete construction with outside irons. 

Figure III-54. 3018 Exhaust Stack for Building 3001 (1943) . 
Base of stack to left of center, Building 
3003 at right . View northeast. 
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3019A MAIN CURRENT USE. Radiochemical Processing 
Pilot Plant 
ORIGINAL USE, Chemical Separations 
Plant 

HISTORY: This MAnhattan Project facility was completed 
in December of 1943 at a cost of> $681,000. Like the 
Graphite Reactor (Building 3001), the plant was designed and 
built by the Dupont Company . Dupont was still in the design 
phases of the bui lding as construction began. 

The purpose of this building was to serve as a pilot 
plant to process and separate plutonium from irradiated 
slugs produced in the Graphite Reactor. Technologies would 
then be used for the construction of the proposed production 
plant at Hanford. The process i nvolved the movement of the 
uranium slugs through the reactor. As new slugs were 
loaded, the slugs irradiated i n the reactor would fallout 
the other side into a bucket. The buckets of slugs 
underwent radioactive decay for several weeks and then were 
moved via an underground canal fram the Graphite Reactor 
building to Building 3019. Building 3019 contained six 
underground concrete cells. The first cell was connected 
directly to the tunnel and contained a large tank where the 
aluminum jackets of the uranium slugs were dissolved. The 
uranium was then passed into the next cells which held 
equipment for successive oxidation reduction cycles (the 
sixth cell was for storage of contaminated equipment). In 
these cells, the actual extraction of the plutonium occurred 
using remote control equipment and the bismuth phosphate 
process. 

Adjoining the six concrete cells was a frame structure 
that housed the remote operating gallery and offices . The 
operation of the Radiochemical Processing Pilot Plant 
involved the handling of radioactive material on a scale 
never before attempted. Remote control was needed for even 
the smallest of operations and television, itself a 
relatively new technology, was used to monitor activity . By 
the end of 1944, this pilot plant was processing 0.3 ton per 
day of irradiated uranium . It produced several grams of 
plutonium by early 1944, supplying the first gram quantities 
of plutonium for bomb research at Los Alamos. 

The design and technology developed for this chemical 
processing plant were used for the constructi on of a full
scale plant at Banford . 

After World War II, Building 3019 continued to playa 
very important role in the evolution of chemical recovery 
processes. It served as a pilot plant for testing of the 
Redox (separation) Method (developed at Argonne) unti l 1951 
when the method was put into use at Hanford. The Purex 
Process developed by the ORNL, which had significant 
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advantages over the Redox Method, went through the pilot 
plant stage at Building 3019 and was put into operation at 
both Hanford and Savannah River . These and later processes 
researched and developed at the ORNL played a major role in 
the advancement of chemical reprocessing techniques used 
worldwide. Today, Building 3019 continues in use for 
separation and reprocessing research and development and 
serves as the National Repository for U-233. 

Building 3019 is a Nuclear Historic Landmark designated 
by the American Nuclear Society. The building possesses 
significance for its association with the Manhattan Project 
and the production of plutonium for the development of one 
of the first atomic bombs . Following World War II, Building 
3019 served as a pilot plant for the development of chemical 
separation processes that have found · plant scale 
application in both government and commercial facilities on 
a worldwide basis " (Hightower 1991.1). 

DESCRIPTION. This 29,537 square-foot, irregular plan 
building is, in general, three stories in height with a 
basement, a flat roof, and concrete block and steel-frame 
construction. The original facility was comprised solely of 
sLx concrete cells rising from basement level to 
approximately one-story above ground and a wood-frame office 
and control gallery attached to the north side of the cells . 
In 1950, a new structure was built around the cells 
(requiring the removal of the original wood section) for 
containment, laboratory apace and control rooms. The north 
elevation of the existing building is relatively unaltered 
when compared to the 1950 plans showing eight-pane hopper 
windows with louvered vents above on the one-story concrete 
block section. In 1954, a "hot analytical facility " was 
built onto the wast end of the building (Building 3019B). 
Numerous undated additions are found on the south facade. 

Interior alterations include the removal of all pre
Purex equipment, cell one is no longer extant and equipment 
in the control rooms has been modernized. A new ventilation 
system was also installed. 

An in-house memo best descrLbes the evolution of 
Building 3019 (Hightower 1991.11,15). 

Numerous changes have been made to the Building 
3019 Pilot Plant to accommodate the multitude of 
processes requiring demonstration. Considerable 
credit should be given to the original designers 
of the facility to permit this flexibility. 

The memo continues: 

As with all maturing technologies, those processes 
underway in Building 3019 required the facility to 
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undergo numerous changes ov er the years. Demands 
made to improve safety, containment, criticality 
control, process control , safeguards and data 
collection are among the requirements that have 
been responsible for the many physical changes 
that have taken place over these many years . 

Figure III-55. 3019A Radiochemical Processing Pilot Plant 
(1943) and Building 3019B (1954). View 
toward southeast of north side of building 
with Building 3135 in center of photograph . 
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Figure III-56. 3019A Radiochemical Frocessing Filot Plant 
(1943). View northeast of south elevation 
and Building 3019B at far left dating from 
1954. 

Figure III-57. ORNL Hstry 268. Ca. 1954 photograph looking 
southwest shows Graphite Reactor at center 
and Building 30l9A at right of photograph 
after the containment structure was 
completed. At far west end of building is 
Building 3019B under construction. 
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3019B MAIN CURRENT USE: High Level Radiation 
Analytical Laboratory 
ORIGINAL USE: High Level Radiation 
Analytical Laboratory 

HISTORY: Building 3019B is historically associated and 
physically connected to Building 3019A, the Radiochemical 
Processing Pilot Plant. This structure is a 1954 addition 
on the west end of Building 3019A and was built for the 
handling of highly radioactive materials. 

DESCRIPTION: This 3,587 square-foot, concrete block 
building is appended to the west end of Building 3019A. It 
has a flat roof and a small cubical concrete block section 
on the west end with a flat roof and paired metal doors. 
These metal doors replaced the originals which plans show 
with six-pane windows. 

Figure III-58. 3019B High Level Radiation Analytical 
Laboratory (1954). Paired doors replaced the 
original doors with six-pane windows. View 
southeast. 
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3020 MAIN CURRENT USE: Exhaust Stack for 3019 
ORIGINAL USE: Exhaust Stack for 3019 

HISTORY: This structure is an exhaust stack 
historically associated with Building 3019, the 
Radiochemical Processing Pilot Plant . It is clearly shown 
in 1943 aerial photographs (ORNL-Hstry 162) . It was used 
for venting the off-gas stack, cells, laboratories and glove 
boxes (small facilities with manipulators for handling 
radioactive materials). 

DESCRIPTION: This 200-£oot tall concrete stack stands 
to the north of Building 3019 and is operational . 

Figure III-59. 3020 Exhaust 
Stack for Building 3019. Stack 
3018 to left. View east. 

216 

• 

• 

• 



• 

• 

• 

3021 MAIN 

c .•••• __ •. , -------------------------------

CURRENT USE: Turbine House for 
Building 3019 
ORIGINAL USE: Turbine House for 
Building 3019 

HISTORY: This Manhattan Project era structure is 
associated with Building 3019 and Stack 3020, the exhaust 
stack for Building 3019. It was built in 1943 and upgraded 
in 1955. 

DESCRIPTION: This 100 square-foot, steel-frame 
building is attached to the base of Stack 3020. In 1955, 
plans indicate a new turbine and blower were installed . 

Figure 111-60 . 3021 
Turbine House for 
Building 3019 
(1943). Turbine 
House is at base of 
stack. View south. 
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3023 MAIN CURRENT USE , North Tank Farm 
ORIGINAL USE: North Tank Farm 

HISTORY: The North Tank Farm began operations during 
the Manhattan Project and is visible in aerial photographs 
of that period (ORNL-Hstry 183). The underground tanks were 
used for the collection and storage of liquid low-level 
WAstes prior to their transfer to waste treatment 
facilities. In 1963, the tanks were removed from service. 

DESCRIPTION: The North Tank Farm contains two 
underground S,OOD-gallon Gunite tanks, two 41,OOO-gallon 
Gunite tanks and three 2,OOO-gallon stainless steel tanks . 
The tanks were all emptied upon removal from service. The 
site today is a roped off grassed area with numerous 
appurtenances protruding from the ground. 

Figure IiI-61. 3023 North Tank Farm (1943). Looking across 
tank farm toward southeast . 
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3026C MAIN CURRENT USE; Radioisotope Development 
Laboratory B 
ORIGINAL USE: By-Product Process 
Building and Chemistry Separations 
Laboratory 

HISTORY: This structure was completed in 1943 at a 
cost of $423,000. Early research here was focused on 
improving the plutonium separation procedure. At least 150 
by-products of fission were known at that time and research 
revolved around characterizing each as to amounts produced, 
chemical properties, nature of radiation and rate of decay. 
In the post-World War II period, the focus changed to the 
production and development of radioisotopes, one of the 
ORNL's most successful programs. By 1950, the ORNL was 
distributing more than fifty different radioisotopes to 
qualified research centers (Johnson and Schaffer 1992:73) . 

Today, Building 3026C is associated with the Chemical 
Technology Division and research and development work is 
ongoing. Only one of the cells is still active and that is 
used for nuclear medicine research. This cell, Cell 1, is 
said to be one of the oldest hot cells in the world 
(Personal Communication, B.D. Patton and Arnold Beets, 24 
June 1993). Two other cells are used for storage. 

DESCRIPTION: This 8,376 square-foot, steel-frame 
structure has an irregular plan and a flat roof. The front 
(south) facade portion is one-story in height and has modern 
metal siding and a bank of modern tinted glass fixed-pane 
windows. Attached to the north side of this section is a 
one-story, metal-frame section with a low-pitched gable roof 
and a steel-frame, flat-roofed section . The cells inside 
the building are in banks and have two-foot thick concrete 
walls. The lead glass windows on each hot cell are lined 
with a zinc bromide solution for liquid shielding. There 
are manipulators in each cell and lead glass windows with 
liquid shielding. . 

In 1959, plans indicate the cells were modified by 
installation of new doors, lowered ceilings, relocated doors 
and new manipulators. In 1961, plans to rehabilitate the 
structure indicate that the original portion of Building 
3026 which is now Building 3026C was demolished with the 
exception of the cells. These plans show the building as 
radically different from its 1940s appearance (ORNL Hstry 
211) and similar to its present appearance. Notes on the 
plan are as follows: 

1) 

2) 

Tear down 
services. 
Construct 

existing building structure and 
Cell structures will remain. 

new building and services. 
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Figure 111-64. 3026C Radioisotope Development Laboratory B 
(1943). View toward north of south facade. 
The hot cells inside the building are among 

Figure 111-65. 3026C Radioisotope Development Laboratory B 
(1943). West side of buildinq, view 
northeast. 
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30260 ~N CURRENT USE: Dismantling and 
Examination Hot Cells 
ORIGINAL USE: Dismantling Cell for 
Power Reactor 

HISTORY: Building 30260 was constructed in 1945 at a 
cost of $473,000 to provide facilities containing a series 
of examination and hot cells . It is physically and 
historically connected with Building 3026C. Building 30260 
is used by the Chemical Technology Division today. 

DESCRIPTION: This 8,376 square-foot, steel-frame 
structure has an irregular plan, a flat roof and corrugated
metal siding. A concrete ramp leads up to a drive-through 
frame portiCO to an overhanging crane bay. Doors at this 
location are original wood with four-pane windows . The 
crane bay to the west of this portico also has original wood 
bracket supports and original wood doors. There are two 
hinged doors on the ground level and directly above are two 
additional hinged doors, all have a wood "X" in the panels. 
To the west of the crane bay is a single-pane fixed window. 

In 1961, plans to renovate this and the adjacent 
Building 3026C contained the following notes: 

1) 

2) 

Tear down existing building structure and 
Services and cell structures will remain. 
Construct new building and install new 
services . 

It appears that these notes relate mainly to the adjacent 
Building 3026C, however, the roof was built up in this 
portion to provide a full third floor and the interior was 
reconfigured . 
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Figure 111-66 . 3026D Dismantling and Examination Hot Cells 
(1945). Looking north at original crane bay 

• 

of Building 30260 on right , Building 3026C on • 
left. 

Figure 111-67. 30260 
Dismantling and 
Ex~mination Hot Cells 
(1945) . Detail of 
original crane bay 
framing and doors. 
View north. 
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Figure 111-68. 30260 Dismantling and Examination Hot Cells 
(1945) . Front (south) and east facades. 
View northwest. 

Figure 111-69. ORNL Hstry 267 (ca. 1948). Building 3026C 
and Building 3026D in center of photograph. 
View northwest. 
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3027 MAIN CURRENT USE: Safeguard Nuclear 
Materials Vault 
ORIGINAL USE, Source and Special ... 

HISTORY: 
of $17,000 for 
tOday. 

Materials Vault 

This vault was constructed in 1955 at a cost 
storage. It is still in use for that purpose 

DESCRIPTION: This 3,844 square-foot, concrete 
structure has a flat roof, no windows and a heavy vault-type 
door. It stands inside a fenced area. 

Figure 111-70. 3027 Safeguard Nuclear Materials Vault 
(1955) . View southeast. 
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3028, 3029, 3030, 3031, 3032, 3033, 3034 , 3036, 3037, 3038 
l!AIN 

CURRENT USE. Isotope Complex 
ORIGINAL USE. Isotope Complex 

HISTORY: After World War II, Clinton Laboratories was 
forced to refocus its research and development efforts. 
This change in focus produced what was, and is today, 
perhaps among the DRNL's most important contributions to 
science, the production of radioisotopes. These isotopes 
were "the most publicized activity at Clinton Labs [ORNL] in 
the post war years " (Johnson and Schaffer 1992.37) . 

Isotopes are produced in reactors, extracted by 
chemical processes and then utilized for biological, medical 
and industrial research . As early 4S 1946, radioisotopes 
produced in the Graphite Reactor were used for cancer 
research . The following year (1947), the Isotopes Section 
was formed at the Clinton Laboratories . By 1950, the ORNL 
was distributing by order over fifty radioisotopes to 
research centers throughout the world. One of the most 
widely distributed was cobalt-60, used in cancer research. 

In the late 1940s, the future of the ORHL became more 
stable because of such succeaaful programs as the production 
and shipping of isotopes . ORNL manager Union Carbide 
initiated the Program H expansion to replace the wartime 
temporary structures with more permanent buildings. A major 
focus of this program was the provision of a radioisotope 
complex costing two million dollars and consisting of ten 
buildings -deSigned to process, package , and ship the 
Laboratory's most valuable material exports - (Johnson and 
Schaffer 1992.60). Radioisotope buildings constructed under 
Program H are grouped around Isotope Circle . The ten 
buildings, one stack, and their original deSignations are: 

3028 Radioisotope Processing Building P 
3029 Radioisotope Processing Building E 
3030 Radioi sotope Processing Building D 
3031 Radioisotope Processing Building C 
3032 RAdioisotope Processing Building B 
3033 Radioisotope Processing Building A 
3034 RAdioisotope Service Building 
3036 Decontamination Building 
3037 Radioisotope Area Office Building 
3038 Radioisotope Analytical and Pack Building 
3039 Exhaust Stack 

In 1957, the Isotope Division was disbanded and 
reassigned to several other sections. In the 1980s it was 
reorganized and continuing isotope programs were assigned to 
the Chemical Technology Divis i on • 
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DESCRIPTION: The ten buildings (plus an exhaust stack) 
constructed in 1951 8S part of Program H and relating to the 
Isotope Program are described below. Also included is an 
annex (Building 3033A) . 

3028 Radioisotope Production Laboratory A: This 17,054 
square-foot, steel-frame building has a flat roof, an 
irregular plan, corrugated-metal siding, ductwork on 
the roof, and no windows. 

3029 Radioisotope Production Laboratory B: This 2,273 
square-foot, steel-frame building has an irregular 
plan, flat roof, corrugated-metal siding, exterior 
metal stairs to the roof, roof-top ductwork, a tall
hinged "door on the north facade and no windows. 

3030 Radioisotope Production Laboratory C: This 720 square
foot, steel-frame building has a flat roof, corrugated
metal siding and an awning over paired doors . 

3031 Radioisotope Production Laboratory D: This 720 square
foot, steel-frame, flat-roofed building has corrugated
metal Biding, metal awning, and ductwork on the roof. 

3032 RadiOisotope Production Laboratory E: This 720 square
foot, steel-frame structure has corrugated-metal 
Biding, flat roof, metal awning and ductwork on the 
roof. 

3033 Radioisotope Production Laboratory P: This 720 square
foot, steel-frame building has corrugated-metal siding 
and a flat roof . 

3033 (A) RadiOisotope Production Laboratory Annex (n . d.): 
This 882 square-foot, steel-frame, metal-sided building 
has a flat roof and is an annex to Building 3033. 

3034 Radioisotope Area Services: This 1,200 square-foot, 
steel-frame structure bas a flat roof, corrugated-metal 
siding and paired doors with four-pane windows. 

3036 Isotope Area Storage and Servicez This 1,449 square
foot, steel-frame structure has metal Siding, flat roof 
and a track door with a crane protruding from the front 
of the building. 

3037 Operations Divisions Officesz This 8,185 square-foot, 
two-story structure has brick facing, columns dividing 
each elevation into bays, flat roof and stone coping. 

3038 Radioisotope Laboratory: This 7,538 square-foot, 
brick-faced structure has a flat roof, vertical brick 
columns dividing each elevation into bays, metal 
awnings and no windows . 

3039 Central Radioactive Waste Gas Disposal Pacility: 
Exhaust stack adjacent to complex. 
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Figure 1II-71 . Isotope Circle . View toward northeast of 
buildings from left to right, Buildings 3030, 
3031, 3032, 3033, 3034, 3036, rear of 3038 on 
far right of photograph. 

-- ------. 
--~~ 

Figure 111-72. 3029 Radioisotope Production Laboratory B. 
View southeast. 
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Figure 111-73 . 3032 Radioisotope Production Laboratory E. 

Figure II 1-74 • 

View northwest. 

3037 and 3038 Operations 
Radioisotope Laboratory . 
Central Avenue . Isotope 
buildings. 
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3042 MAIN 

" -- -- T - , - : 

CURRENT USE : Oak Ri dge Research Reactor 
ORIGINAL USE: Oak Ridge Research Reactor 

HISTORY: In 1953, the AEC gave the ORNL permission to 
construct the Oak Ridge Research Reactor, a general purpose 
research tool. Construction began in 1955 and was completed 
in 1958 at a cost of $4,607,000 . The Oak Ridge Research 
Reactor combined the technologies of the earlier MTR and 
BSR . The Oak Ridge Research Reactor operated for twenty
nine years and facilitated studies in physics, materials 
research, irradiation, and neutron beam studies. It was a 
high performance reactor that supported many scientific 
advances and attracted scientists as well as visiting 
dignitaries to the ORNL . The Oak Ridge Research Reactor was 
shut down in 1987 but offices in the building are still 
occupied by the Research Reactors Division . 

DESCRIPTION: This 37,369 square-foot, steel-frame 
building has a flat roof, corrugated-metal siding and no 
windows . The core of the building ~s three stories in 
height with a basement and to the north and south are one
story, flat-roofed wings. On the west elevation are two 
massive hinged steel doors and on the east side is an 
exterior metal stairway . The Oak Ridge Research Reactor was 
a light water-moderated and -cooled, beryllium-reflected 
research reactor. Following shut down in 1987, all of the 
fuel, shim rods and beryllium were removed and all hot cells 
cleared of equipment . 

Figure III-75. 3042 Oak Ridge Research Reactor (1955). 
View northeast. 
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3044 MAIN CURRENT USE : Special Materials Machine 
Shop 
ORIGINAL USE: Special Materials Machine 
Shop 

HISTORY: Built in 1955 at a cost of $68,000, this 
structure continues in use as a machine shop. It is 
assigned to the Plant and Equipment Division. 

DESCRIPTION: This 3,059 square-foot, steel-frame 
building has a gable roof with ridgeline vents, corrugated
metal siding, and original multipane hopper windows with 
alumi num awnings. On the west elevation is a roll-up door . 

Figure 111-76. 3044 Special Materials Machine Shop (1955). 
This building retains its original multipane 
hopper windows. View northeast. 
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3074 MAIN CURRENT USE: Interim Manipulator 
Repair Facility 
ORIGINAL USE: Field Service Shop 

HISTORY: Built in 1954 adjacent to the Radiochemical 
Processing Pilot Plant (Building 3019), this structure was a 
maintenance shop. Today, Building 3074 is used for repair 
of hot cell manipulators and is assigned to the Plant and 
Equipment Division. 

DESCRIPTION: This 3,153 square-foot, steel-frame, 
metal-sided building has a gable roof, corrugated-metal 
siding and on the gable end are a roll-up door and a metal 
door containing a single window. 

Figure III-77. 3074 Interim Manipulator Repair Facility 
(1951). View east. 
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3077 MAIN CURRENT USE: Air Cooler for LITR 
ORIGINAL USE: Air Cooler for LITR 

HISTORY: This structure was built in 1952 as a cooling 
tower for Building 3005, the Low Intensity Tes-ting Reactor 
(LITR) . 

DESCRIPTION: This 668 square-foot, steel-frame cooling 
tower is located to the north of the LITR. 

Figure 111-78. 3077 Air Cooler for LITR (1952). Air cooler 
at the left of photograph. View northwest. 
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3080 MAIN 

•• 

CURRENT USE: Reactor Experiment 
Control Room 
ORIGINAL USE: Storage Facility for 
Building 3010 

HISTORY: This structure was built ca. 1953. It is 
shown on a 1953 ORNL Building List as · Storage Facility for 
Bldg. 3010 (Proposed) " (ORNL 1953). It is historically 
associated with the BSR as the control house for BSR 
experiments. 

DESCRIPTION: This steel-frame building stands 
immediately to the west of the BSR. It is one-story in 
height on a raised concrete foundation and has corrugated
metal siding, and original multipane hopper windows, most of 
which have been painted over. Some original awnings remain 
on the west side . On the south gable end is a modern metal 
door . 

Figure 111-79. 3080 Reactor Experiment Control Room (1954). 
Building 3010, the BSR, is on the right . 
View northeast. 
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3091 MAIN CURRENT USE: Filters for Building 3019 
ORIGINAL USE: Filter. for Building 3019 

HISTORY: Building 3091 is associated with Building 
3019. The ca. 1950 structure was used for filtering cell 
and hood exhausts. 

DESCRIPTION: This 602 square-foot, off gas filter 
house contains filtering and exhaust equipment. 

Figure 111-80. 3091 Filters for Building 3019. View west. 
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3092 MAIN CURRENT USE: Off Gas Facility 
ORIGINAL USE: Off Gas Facility 

HISTORY: Building 3092 was built in 1956 and serves as 
an off qas facility. 

DESCRIPTION: The structure contains a metal-sided, 
steel-frame building and a concrete block enclosure for 
equipment. 

Fiqure 111-81. 3092 Off Gas Facility (1956). View north. 
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3500 MAIN CURRENT USE : Instrumentation and 
Controls Division Offices and Research 
Facility 
ORIGINAL USE: Instrumentation and 
Controls Division Offices and Research 
Facility 

HISTORY: The Instrumentation and Controls Division 
Offices and Research Facility was built in 1951 as part of 
the ORNL's Program H building expansion at a cost of 
$435,000. In 1963, W.E. Thompson wrote of the program 
carried out in this building: 

The basic physics research at ORNL contains a 
program of instrument development and 
modifications . In addition to the development of 
equipment for the physicists use, a program of 
instrumentation for medical diagnostic use of 
isotopes has been carried out. 

The facility still serves as an instrument laboratory under 
the direction of the Instrument and Controls Division . 

DESCRIPTION z This 79,491 square-foot building is one 
and two stories in height with an exposed foundation on the 
rear (south) side . It has a flat roof, stone coping, and 
banks of multipane windows surrounded by a decorative stone 
band. The front (north) facade has a two-story section to 
the east of the main entrance and a one-story section to the 
west. The main entrance bay projects from the facade and is 
comprised of double plate glass doors, an overhang, 
decorative panels and a six-pane window all surrounded by a 
raised stone decorative band. The rear of the building has 
loading docks and a crane bay on the two-story west end and 
a bank of windows and another loading bay on the east end . 
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Fi gure 111-82 . 3500 Instrumentation and Controls Division 
Offices and Research Facility (1951). The 
building was constructed under Program H. 
View southeast. 
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3501 MAIN CURRENT USE: Sewage Pumping Station 
ORIGINAL USE: Sewage Pumping Station 

HISTORY: Plans indicate that Building 3501 was 
constructed in 1949 as a sewage pumping station, part of the 
ORNL's storm and sanitary sewer system. It continues in UBe 
today. 

DESCRIPTION: The Sewage Pumping Station consists of a 
partially underground 196 square-foot, brick- faced, flat
roofed building with hopper windows and a louvered-metal 
door. Adjacent to the building are various pumping 
apparatus housed in concrete below ground open-roofed 
structures. 

Pigure 111-83. 3501 Sewage Pumping Station (1949). View 
southwest. 
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3502 MAIN 

., 

CURRENT USE: East Research Service 
Center 
ORIGINAL USE: Solvent Operations Office 

HISTORY: Building 3502 was constructed in 1950 to be 
used as a Solvent Operations Office. The building is 
historically associated with Building 3503, Solvent 
Operations. The development of reprocessing methods for 
nuclear power reactor fuels was a major effort in the 
Chemical Technology Division during the 19505 (Genung et al. 
1993:2-33) and solvent extraction methods were a key to this 
process. Today, the building is a service center assigned 
to the Plant and Equipment Division. 

DESCRIPTION: This 12,136 square-foot structure is 
comprised of several sections: a one-story, gable-roofed 
building with metal siding, original doors and orig1nal 
hopper windows; a concrete block addition on the east end; a 
one-story, flat-roofed addition on the rear (south) side; 
and a shed-roofed addition. 

Figure 111-84. 3502 East Research Service Center (1950) . 
Rear of gable-roofed section showing 
additions. ' View north. 
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3503 MAIN CURRENT USE: High Radiation Level 
Engineering Laboratory 
ORIGINAL USE: Solvent Operations 

HISTORY: Building 3503 was constructed in 1948 for 
research on Solvent Operations. The research conducted in 
this building involved development of solvent extraction 
methods for the reprocessing of spent nuclear fuel. 
Assigned today to the Chemical Technology Division, it is a 
research laboratory. 

DESCRIPTION: This structure has a total of 12,206 
square-feet on four floors. It is a steel-framed, metal
sided building with track doors, no windows, vents on the 
west gable end and rooftop vents. 

Figure 111-85. 3503 High Radiation 
Laboratory (1948). 
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3504 MAlN CURRENT USE : Geosciences Laboratory 
ORIGINAL USE : Health Physics Waste 
Research Laboratory 

HISTORY: Built in 1951 at a cost of $204,000, Building 
3504 was associated with the Health Physics Division which 
was formed in 1946 . It was used for research into the 
health and biological effects of radioactive wastes. The 
facility is assigned to the Environmental Sciences Division 
today . 

DESCRIPTION: This 7,316 square-foot, steel-frame 
structure is two stories in height with a gable roof and 
modern metal siding. Original paired multipane hopper 
windows and steel doors with a single window pane remain. 
On the west gable end is a roll-up door. 

Figure III-86. 3504 Geosciences 
building has new 
hopper windows. 

Laboratory (1951). 
siding but retains 
View southeast. 

243 

The 
original 



3505 MAIN CURRENT USE: Fission Products 
Development Laboratory Annex 
ORIGINAL USE: Reactor Fuels Processing 
Plant (Metal Recovery Plant) 

HISTORY: Built in 1951 at a cost of $487,000, the 
Reactor Fuel Processing Plant, commonly known as the Metal 
Recovery Plant, was a pilot plant and small-sca le production 
plant for reprocessing spent fuel, which since World War II 
had been stored in tank farms at both the ORNL and Hanford . 
Building 3505 was used for processing various waste 
solutions, scrap and miscellaneous fuel elements and for the 
recovery of plutonium, uranium, neptunium and americium. 
The plant originally recovered uranium by extraction with 
the tributyl phosphate process (TBP), a successful method 
which was adopted and installed at Hanford. 

A $300,000 expansion of the plant provided equipment 
for a small-scale production operation. While in operation, 
the plant successfully recovered elements from Chalk River 
spent fuel, Hanford slag and waste, the Brookhaven and 
Argonne reactors and the Fermi pile (Genung et al . 1993:2-
30) . The plant was remotely operated to prevent exposure of 
personnel to radiation. 

The Metal Recovery Plant was shut down in 1960. The 
building is used today by the Environmental and Health 
Protection Division in support of decommissioning operations 
at the ORNL . 

DESCRIPTION: This 6,550 square-foot, irregular-plan 
building is one and two stories in height and has a flat 
roof, corrugated-metal siding and original multipane hopper 
windows. A rectangular three-story portion capped by a 
metal rail is found on the north side of the building. The 
structure contains seven concrete cells, offices, a storage 
area and a control .room. Building 3505 also contains a 
below ground dissolver pit and fuel handling canal. All 
equipment has been removed from the process cells and 
control roam . 
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Figure 111-87. 3505 Fission Product Development Laboratory 
Annex (1951). View southwest . 
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3506 MAIN CURRENT USE: Waste Evaporator 
Facility, Out-af-Service 
ORIGINAL USE: Waste Evaporator Facility 

HISTORY: Building 3506 was constructed in 1949 as a 
liquid waste evaporator facility designed and built by the 
ORNL as part of their waste management system . Liquid 
intermediate-level wastes were piped to the facility for 
concentration. Condensate was transferred to the Process 
Waste System and the concentrate was transferred to the 
Gunite tanks in the South and/or North Tank Farms. The 
facility was replaced in 1954 by Building 2531, the 
Radioactive waste Evaporator Facility. All equipment has 
been removed from the facility. 

DESCRIPTION: This 1,075 square-foot, concrete block, 
flat-roofed building is one-story in height with exterior 
metal stairs to the roof. The interlor has a stainless 
steel-lined, reinforced concrete hot cell with underground 
piping and valves. 

Figure 111-88. 3506 Waste Evaporator Facility (1949). The 
original equipment was removed after 1954. 
View northeast. 
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3507 MAIN CURRENT USE: South Tank Farm 
ORIGINAL USE: South Tank Farm 

HISTORY: These 1943 Gunite tanks were used for storage 
and transfer of LLLWs. WartLme photographs (ORNL Hstry 153 
and 183) clearly show the domed tops of the six tanks. The 
tanks were used until 1978 and have since been emptied. 

DESCRIPTION: The 0.9 acre South Tank Farm contains six 
cylindrical domed 170,OOO-gallon waste storage tanks. Each 
tank is fifty feet in diameter and eighteen feet high . The 
tanks are constructed of steel reinforced Gunite. 
Approximately six feet of earth covers the tanks. 

Figure III-B9 . 3507 South Tank Farm (1943) . View northeast. 
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3508 MAIN CURRENT USE: Chemical Technology Alpha 
Laboratory 
ORIGINAL USE: Chemical Technology Alpha 
Laboratory 

HISTORY: Building 3508 was constructed in 1951 as part 
of Program H. The structure was built as a laboratory for 
the ORNL's Chemical Technology Division. The Chemical 
Technology Division experLmented with a wide variety of 
methods for reprocessing spent nuclear fuel and waste and 
this laboratory focused on work with high-alpha activity 
isotopes . The building retains its association with the 
Chemical Technology Division. 

DESCRIPTION: This 13,950 square-foot, steel-frame, 
two-story building has a flat roof, corrugated-metal siding, 
no windows, exterior metal staircase and a series of solid 
metal doors on the ground level . 

Figure 111-90. 3508 Chemical Technology Laboratory (1951). 
South elevation, view northwest. 
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3513, 3518, 3524 MAIN CURRENT USE: Out-ot-Service 
ORIGINAL USE: 3513 Settling Basin 

3518 Process Waste 
Water Treatment 
Plant 
3524 Process Waste 
Systems 
Basin/Equalization 
Basin 

HISTORY: In 1943, large underground Gunite tanks were 
constructed to store all the intermediate-liquid chemical 
waste and the liquid uranium waste generated at the site. 
An extensive underground piping system to transport the 
liquid waste from the points of generation to the storage 
site was also installed. To reduce the volume of liquid 
waste stored in the Gunite tanks, a large fraction of the 
radioisotopes in the storage tanks was precipitated by 
adding caustic. The supernatant liquid was decanted and 
diluted with the Clinton Laboratories' large volume of 
process waste. At that time, process waste was transferred 
to an intermediate pond for settling, before being 
discharged into White Oak Creek. The intermediate pond was 
constructed in 1943 and destroyed by a flood in 1944. 

In 1944, four earthen-diked ponds were built; one with 
a 1,600,OOO-gallon capacity, one with a 32,OOO-9allon 
capacity, and two with 293,OOO-9allon capacities . The two 
293,000-gallon capacity ponds provided hold-up capacity when 
the intermediate-liquid waste stream flow was too great for 
the Gunite tanks to provide sufficient time for radioactive 
decay. The two 293,OOO-gallon capacity ponds were separated 
by an earthen divider that was removed ca. 1953-1954, 
creating a large pond that became the Process Waste Systems 
Basin/Equalization Basin (3524). The 1,600,OOO-gallon 
capacity pond was used to allow radioactive solids to settle 
and radioactive liquids to be diluted with large volumes of 
non-active waste prior to discharge to White Oak Creek. 
This pond became known as the Settling Basin (35I3) and 
served as a settling basin and sampling facility for the 
effluent from the Old Process Waste Treatment Plant, 
Building 3513, which was constructed in 1957. The Settling 
Basin served in this capacity from 1957 until 1976, and was 
taken out of service when the new Process Waste Treatment 
Plant, Building 3544, was constructed. 

The old Process Waste Treatment Plant, Building 3518, 
is unique in that it was "the first to be designed 
specifically for the removal of radioactive strontium from 
large volumes of low level wastes " (Thompson, 1963:134). 
The treatment method used was a modified lime-soda softening 
process. Once treated, the waste was sampled and discharged 
to the Settling Basin where it was diluted with large 
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volumes of non-active waste prior to discharge to White Oak 
Creek. 

DESCRIPTION: The complex consists of two man-made 
basins and a process waste treatment facility which is a 
1,092 square-foot, two-story, concrete block, flat-roofed 
structure with hopper windows and an exterior metal 
staircase. 

Figure III-91. 3518, 3513 Process Waste Treatment Plant and" 
Settling Basin (1957, 1944) . The Settling 
Basin is on the left of the photograph and to 
left of center, is the building associated 
with the Process Waste Treatment Plant. View 
southwest . 
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3515 MAIN CURRENT USE : Fission Product Pilot 
Plant 
ORIGINAL USE : Fission Product Pilot 
Plant 

HISTORY: This 1948 structure was a component of the 
ORNL's fission product recovery development program. The 
facility was used to extract radionuclides from LLLW . It 
was shut down in 1958. 

DESCRIPTION: Located on the eastern edge of the South 
Tank Farm (Building 3507), this facility is comprised of a 
concrete block structure containing an unlined concrete cell 
with tanks, valves and controls inside. The concrete block 
outer structure dates post-1958 and was built to entomb the 
cell and equipment . 

Figure 111-92. 3515 Fission Product Pilot Plant (1948). 
View northwest. 
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3523 MAIN CURRENT USE: Storage 
ORIGINAL USE: Controls Research 
Laboratory 

HISTORY: Building 3523 was constructed in 1957 as the 
Controls Research Laboratory. The building is presently 
used for storage. 

DESCRIPTION: This 1,200 square-foot, metal-frame 
building is one-story in height with corrugated-metal 
siding, gable roof with ridgeline vents, and multipane 
hopper windows. Same of the hopper windows have been sided 
over. 

Figure 111-93. 3523 Storage (1957). View northwest. 

252 

• 

• 

• 



• 

• 

• 

3550 MAIN CURRENT USE: Research Laboratory Annex 
ORIGINAL USE: Chemistry Laboratory 

HISTORY: The Chemistry Building is Associated with the 
Manhattan Project and was constructed in 1943 at a cost of 
$804,000. When constructed, it provided laboratory and 
office space for the Chemistry Division which was divided 
into three sections: Chemistry, Analytical and Separations 
Development. The work plan WAS 8S follows: 

The Separations Development Division was 
expected to c~lete most of its work on the pilot 
plant demonstration of the Hanford process by 
October 1, 1944 and then to be transferred almost 
in a body to Banford. After the transfer, it was 
planned that operation of the {pilot] plant would 
be put on a research basis. It vas recognized 
that the facilities available at Clinton 
Laboratories would be of prima~ ~ortance in 
laying out a program of research in the new field 
of nuclea.r science (!'hOlDpson 1963: 15) 

The Chemistry Division had two main buildings assigned 
to it during the Manhattan Project, Building 3550 and the 
Pilot Plant section of the Radiochemical Processing Pilot 
Plant (Building 3019A). Building 3550 was the primary 
research laboratory of the Clinton Laboratories and 
pioneering research was conducted there in the field of 
nuclear science. The experiments conducted in Building 3550 
mirrored the ORHL's priority activities from the days of 
weapons research into the nuclear power era. Additional 
buildings were added to the Chemistry Division through the 
1940s and into the 1950s to provide laboratory and office 
space for the division. Building 3550 expanded on a regular 
basis during that period. Upon the completion of Building 
4500N in 1952, much of the research that took place in 
Building 3550 was transferred to 4500N. Soon after the 
move, a section by section removal of Building 3550 occurred 
as the building became obsolete and modern laboratory space 
was needed. Today, the building serves as a research 
laboratory annex for the Chemical Technology Division and 
the Environmental and Health Protection Division. 

DESCRIPTION: The wood-frame structure today has 12,327 
square-feet of office and laboratory space and is one-story 
in height with a gable roof, original novelty-board aiding, 
and most original eight-over-eight wood-frame windows. The 
plan is comprised of a cross-gable section and then on the 
north end of this section, a gable-roofed section which 
contains the front entrance. This entrance has a gabled 
portico as does the secondary entrance on the east end of 
this section. At the east gable end of the cross-gable 
section is a brick crow-stepped gable exterior wall . 
Exterior alterations include the replacement of same 
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original eight-aver-eight windows with aluminum sash, steel 
doors replacing wood doors and windows cut out to 
accommodate air conditioning units. 

Plans and historic photographs clearly show the 
evolution of the structure as follows: 

1943 Early 1943, Aerial Photo ORNL Hst~ 153-cross gable 
central section with brick crow-stepped gabled portions 
between two t-sections. On the east end was a heavily 
shielded concrete building used for high level 
radioactive experimentation. 

1943 Hay, 1943, Plans dated 5/12/43 show gable-roofed 
section built onto front of central cross-gable 
section. 

1946 Plans dated 9/9/46 show -addition to east side of 
change house-, conference room added to east end of 
gable-roofed front section. 

1946 Plans dated 11/26/46 show additions to south gable end 
of central cross gable section and to east end of 
shielded building. Plans labeled ·Van de Graaf Roam.-

1958 Plans dated 12/17/58 show removal of section west of 
central cross gable and west of brick crow-stepped 
gable wall, also removal of brick wall. 

1960 After 1960, the section east of the central cross gable 
and east of the crow-stepped gable wall removed. 

What remains of this building is the cross gabled core 
of the early 1943 building, the 1943 front addition and the 
1946 ·conference room· addition. 

The interior is divided into office, change room, and 
laboratory space and retains aome original baseboards and 
doors, new wall board and linoleum floors. 
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Figure 111-94. 3550 Research Laboratory Annex (1943). 
Addition to front of buildinq datinq 5/12/43 
and 1946 conference room at far left of 
photograph. View southeast. 

Fiqure 111-95. 3550 Research Laboratory Annex (1943). 
Everythinq to the left (east) of this wall 
was demolished during the 19606 . View 
southwest . 
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Figure 111-96. O~ Hstry 211 (1946). Aerial view of 
Building 3550 (at lower right of photograph) 
showing 1946 additions to south and east 
ends. View north. 
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3587 MAIN CURRENT USE: Instrument Laboratory 
Annex 
ORIGINAL USE: Field Service Shop 

HISTORY: This building was constructed ca. 1950 as a 
field service shop . It is visible in a pre-1951 photograph 
(DRNL Hstry 76) and is listed in a March 1, 1953 ORNL 
Building List (DRNL 1953 ) . Today, it is a laboratory annex 
for the Instrument and Controls Division . 

DESCRIPTION: This 3,405 square-foot, L-plan, steel
frame building has corrugated-metal siding, a gable roof, 
multipane hopper windows and a gable-roofed wing addition on 
the south side of the ell. Most windows have been painted 
over and doors are metal with a single-pane window. 

Figure 111-97 . 3587 Instrument Laboratory Annex (ca. 1950) . 
View north. 
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3592 MAIN CURRENT USE: Coal Conversion Facility 
ORIGINAL USE: Unit Operations 
Volatility Laboratory 

HISTORY: Building 3592 is associated with the Chemical 
Technology Division and was constructed in 1952 at a cost of 
$34,000. Its major role at that time was its use in the 
Fluoride Volatility Processing Program being studied in the 
1950s at various locations in the United States . The 
purpose of the program was the development of alternative 
methods for recovering uranium from spent nuclear fuel . 
This method had advantages over the conventional aqueous 
recovery processes which included high concentrations of 
waste and increased nuclear safety but there were also 
disadvantages. 

The emphasis at the ORHL was in the Molten Salt 
Fluoride Volatility Process . Developed and tested in 
Buildings 4500N and 4507, the process underwent unit 
operation and engineering studies in Building 3592. A full
scale process plant for this recovery process was installed 
in Building 3019 . 

DESCRIPTION: This 1,200 square-foot, steel-frame 
structure is two stories in height with a gable roof, 
multipane hopper windows, and on the east end are an 
exterior metal staircase and a one-story shed addition. 

Figure 111-98. 3592 Coal Conversion FaCility. View 
northwest. 
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4000 MAIN CURRENT USE: 13.8 kV Substation 
ORIGINAL USE : Substation 

HISTORY: This electrical substation was built directly 
to the east of the SWSA 2 site in the early to mid 19506. 

DESCRIPTION: This substation contains electrical 
equipment in a fenced area . 

Figure 111-99. 4000 13.8 kV Substation (ca. 1955). View 
north . 
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4003 MAIN CURRENT USE: 
ORIGINAL USE: 
(SWSA) 2 

Inactive 
Solid Waste Storage Area 

HISTORY: SWSA 2 began operations in 1944 and operated 
until 1946. The site was selected for its close proximity 
to the Graphite Reactor (Building 3001). When SWSA 3 opened 
in 1946, this site was closed. Between 1946 and 1949, the 
storage drums were removed and the hillside bulldozed, 
contoured and seeded. 

DESCRIPTION: This 3.5 acre former storage site is 
located east of Fifth Street and north of Central Avenue . 
It is a grassed unfenced site. 

Solid Waste Storage Area 2 

w " 
Ii 
~ 

,. 

Figure 111-100. 4003 Solid Waste Storaqe Area 2 (1944) . 
All drums have been removed from this site. 

260 

• 

• 

• 



• 

• 

• 

4500N MAIN CURRENT USE: 
Administration 
ORIGINAL USE: 
Administration 

Central 
North 
Central 
North 

Research and 

Research and 

~----I 

HISTORY: As the research and development efforts of 
the ORNL expanded in the late 19405 and early 1950s , Union 
Carbide, the manager of the ORNL, instituted Program H to 
create needed laboratory and office space and to remove the 
obsolete Mtemporary " wood structures of the Manhattan 
Project. Building 4500N, built in 1952 at a cost of 
$4,966,000, was one of the primary buildings constructed 
under the program. The contractor for the project was J.A. 
Jones Construction Company. 

Completion of this building allowed a great expansion 
and modernization of research and development activities of 
the ORNL . It remains today as the focal point of research 
and administration at the ORNL. 

DESCRIPTION: This massive 341,242 square-foot, brick
faced structure is two stories in height with a basement. 
The building is comprised of a rectangular front section 
with a flat roof with stone coping. Four original, gable
roofed, two-story ell sections are at the rear (south) side 
of the rectangular section. The front section has a 
horizontal emphasis with banks of windows stretching across 
the facade. To the west of the central main entrance, the 
banks of windows are comprised of four-pane hopper windows 
separated by brick panels and surrounded by a raised 
decorative stone band. To the east of the entrance bay is a 
one-story section with ten-pane windows separated by stone 
panels. A two-story section is set back from the front. 

The main entrance bay extends about three feet above 
the roof line and has plate glass entrance doors, transoms 
and windows; decorative stone panels; stone-panelled square 
pillars; and three small qlasB block windows (liqhtinq for 
the stairwells). 

Additions are found on the east end (Wing 5), 
constructed in 1960 at a cost of $1,577,000. This addition 
is two stories in height and contains banks of windows. 

The lobby has been altered but laboratory and office 
space appears essentially intact. 
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Figure 111-101. 4500N Central Research and Administration 
Building North (1952). View southwest at 
main entrance and west side of front 
(north) facade. 

Figure 111-102. 4500N Central Research and Administration 
Building North (1952). View southwest at 
addition on east end, constructed in 1960. 
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4501 MAIN 

----.- =o=cc-- OC==, .<.-,,---- - --------------- ---

CURRENT USE: High Level Radiochemical 
Laboratory 
ORIGINAL USE : Isotope Development 

HISTORY: Built in 1951 at a cost of $3,070 , 000, this 
structure was originally one unit with Building 4505, 
together known as the High Level Radiation Laboratory. The 
building is associated with the ORNL's isotope program, one 
of the most prominent programs of the ORNL in the post-World 
War II period . It is assigned today to the Chemical 
Technology Division . 

DESCRIPTION: This 36,246 square-foot building is three 
stories in height with a basement. The structure has brick 
facing, a flat roof, stone belt courses, banks of windows 
with decorative stone surrounds and hooded vents on the 
front (north) facade. 

H'i 

Figure 111-103 . 4501 High Level Radiochemical Laboratory 
(1951). Front (north) elevation. View 
southeast . 
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4505 MAIN CURRENT USE: 
ORIGINAL USE: 
Laboratory 

Exper~ental Engineering 
High Level Radiation 

HISTORY: This building was constructed in 1951 and is 
associated with Building 4501. When built, the two 
connected buildings were considered as one, the High Level 
Radiation Laboratory. It was built for and continues today 
in use by the Chemical Technology Division. 

DESCRIPTION: This 78,445 square-foot building, 
connected to Building 4501, has three stories and a 
basement. It has brick faCing, a flat roof, decorative 
stone belt courses, banks of windows, loading docks and a 
crane bay on the south side. On the west side are hooded 
vents and irregularly-spaced hopper windows. 

Figure 111-104. 4505 Experimental Engineering (1951). Rear 
(south) and west facades . View northeast. 
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4507 MAIN CURRENT USE: Inactive 
ORIGINAL USE: High Radiation Level 
Chemical Development Laboratory 

HISTORY: Built in 1957 at a cost of $281,000, this 
High Radiation Level Chemical Development Laboratory is 
historically associated with the Chemical Technology 
Division. It was designed and operated in that period as a 
laboratory and small Bcale pilot plant for development 
studies for reactor fuel reprocessing. Research in Building 
4507 was focused on the Fluoride Volatility Processing 
Program being studied in the 19508 at various locations in 
the United States. The purpose of the program was the 
development of alternative methods for recovering uranium 
from spent nuclear fuel. This method had advantages over 
the conventional aqueous recovery processes which included 
high concentration of waste and increased nuclear safety but 
there were also disadvantages. The emphasis at the ORNL was 
in the Molten Salt Fluoride Volatility Process. Developed 
and tested in Building 4500N. The process was then taken to 
hot cell level in Building 4507 before installation of full
scale production in Building 3019. Building 4507 is 
currently inactive and unoccupied. 

DESCRIPTION: This 3,812 square-foot, one- and two
story building is brick-faced with a flat roof and is 
connected to the south side (rear) of Building 4505. The 
building contains four shielded hot cells with master slave 
manipulators. The cells currently contain material and 
instrumentation from past operations. 

Figure 111-105 . 4507 High Radiation Level Chemical 
Development Laboratory (1957). View toward 
east with Building 4505 on right of 
photograph. 
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5000 MAIN CURRENT USE: Main Portal 
ORIGINAL USE: Main Portal 

HISTORY: The Main Portal was constructed as part of 
Union Carbide's Program H building campaign of the early 
19508. It served then, as it does today, as the prLmary 
(security protected) entrance to the ORNL main facilities 
complex. It is assigned to the Laboratory Protection 
Division. 

DESCRIPTION: This 6,300 square-foot, one-story, brick
faced structure has stone coping and lug sills under 
original multipane windows. Square concrete columns support 
the porticoes on the front (north) side and the west drive
through side. The interior of the building is essentially 
intact. 

Figure 111-106. 5000 Main Portal (1952). View northeast 
at rear (south Bide) of the building. 
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5500 MAIN CURRENT USE: High Voltage 
Accelerator Laboratory 
ORIGINAL USE: High Voltage Accelerator 
Laboratory 

HISTORY: The Hi gh Voltage Accelerator Laboratory was 
constructed in 1952 at a cost of $1,044,000 and is 
associated with the field of high energy physics, which 
involves the study of subatomic particles smaller than 
neutrons, electrons and protons . After World War II, the 
ORNL purchased their first accelerators, a Van de Graa! and 
a Cockroft-Walton accelerator, for high energy physics 
research and installed them in Building 2011. These 
accelerators enhanced the study of neutrons because: 

Neutrons were the key to the new frontier of 
applied nuclear energy; to fully exploit neutrons, 
their behavior had to be thoroughly understood and 
the Van de Graaf accelerator was the only known 
source of neutrons of precisely determined 
energies (Johnson and Schaffer 1992:75). 

During the ARE program, the U.S . Air Force agreed to 
purchase an upgraded Van De Graaf if the ORNL would 
construct a building to house it. In 1952, the ORNL 
completed Building 5500 and moved three accelerators into 
its laboratories, the two existing accelerators and the 
upgraded Van de Graaf. A decade later a tandem Van De Graaf 
was purchased to increase research capabilities. -Thirty 
years later, Laboratory physicists still view this 
accelerator as a valuable research tool- (Johnson and 
Schaffer 1992:78). 

DESCRIPTION: This 51,965 square-foot structure is 
irregular in plan with brick-faced, one- and two-story 
sections surrounding a tower faced with corrugated metal. 
The building has a basement, an office section with banks of 
windows, and on the front is a glassed-in entrance portico. 
Alterations include a 1976 addition on the south side and an 
post-1960 addition on the east end of the building. 
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Figure 111-107. 5500 High Voltage Accelerator Laboratory 
(1952). Building 45005 at left of 
photograph. View north. 
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ASSESSMENT OF ELIGIBILITY FOR ORNL MAIN FACILITIES 
COMPLEX: The HPS met with the staff of the TN-SHPO and 
representatives of the DOE and the DRNL on 30 August 1993 
and used the building information presented on the preceding 
pages to determine whether parts or all of the ORNL main 
facilities complex would qualify as a National Register 
Historic District. In consultation with the TN-SHPO, the 
BPS determined that portions of the DRNL main facilities 
complex are eligible for inclusion in the National Register 
as a historic district under Criteria A and C. Under 
Criterion A, it is eligible for its historical association 
with the Manhattan project, the post-World War II 
government-sponsored scientific movement, and early nuclear 
research. It is felt to be eligible under Criterion C for 
the engineering merits of many of the facilities and for 
contributions to science and technology. 

The boundaries of the Oak Ridge National Laboratory 
Historic District fall entirely within the confines of the 
ORNL main facilities complex. Boundaries were drawn to 
exclude areas with high concentrations of buildings outside 
the period of significance or with a high percentage of 
buildings altered to a poi nt where they no longer would be 
considered contributing structures in a district. The 
boundaries are shown in Figure 111-108. 

A list -of the buildings included in the district 
follows (Table 111-2) with the contributing (C) or non
contributing (NC) status of each. Of the 128 properties in 
the proposed district, 66 are considered as contributing to 
the district and 62 are considered non-contributing. Please 
note that many of the non-contributing properties are small 
accessory buildings such as manhole covers, filters, and 
generators. 
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TABLE 111-2 P. 1 of4 
CONTRIBUTlNG/NON-CONTRIBUTlNG PROPERTIES IN THE 
OAK RIDGE NATIONAL LABORATORY HISTORIC DISTRICT 
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TABLE 111-2 p. 2 of ... 
CONlRIBUTlNG/NON- CONTRIBUTlNG PROPERTIES IN THE 

# NAME 

_30(11~ 

~HOU"10f3001 'Fa"lity 

~ . 

, Hou .. 

" 

; 
I i I 

3026 
30261 (0) . 

3021 
3028 
3029 
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3031 
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3033 1(A)1 i i 
3034 
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3037 
3038 ; . 

Lab II 
,P,od. labS 
,P,od. Lab ' 
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,II, .. : 

,& 
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3042 Oak 
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3088 Sulk: i 

~~ 
.3099 
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3104 West' 
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3106 :en i \ Filters 
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51 
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C 
C 
C 
C 
C 
C 
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63 
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TABLE 111-2 p. 3 or 4 
CONmIBUTlNG/NON-CONlRIBUTlNG PROPERTlES IN THE 

I , I I 
3107 ' Tarae< House on 
3109 OIIG .. 
3110 Cell' 'FI .... 
311' Misc, I I 
3113 Molo, , SOl. 
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~ 
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I I ' Alpha Lab 44 
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46 

I Planl 57 
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TABLE 111-2 p. '" 01 '" 
CONTRIBUnNG/NON-CONlRIBUnNG PROPERnES IN THE 
OAK RIDGE NA nONAL LABORATORY HISTORIC DISTRICT 

BLDG. BUILDING YA. BLT YA. BLT 
# NAME 43-57 POST '57 

'SOON Central Research & Administration 52 
4SO' Hiah Level Radiochemical lab 5' 
4505 Exoerimental Enaineerina 52 
4507 Hiah Rad. Level Chern Ow. lab 57 
4556 Filter Pit for "'507 72 
5000 Main Portal 52 
5500 Hlah Voltaae Accelerator Lab 52 
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6000 AREA CURRENT USE: Holifield Heavy Ion 
Research Facility 
ORIGINAL USE: Oak Ridge Isochronous 
Cyclotron 

HISTORY: The 6000 Area saw its beginnings in the early 
19608, a time when the ORNL experienced increased growth in 
accelerator programs . Accelerator programs provided 
information in the areas of radiation damage, nuclear 
physics (forces and reactions) and produced radioisotopes of 
a type that cannot be produced in reactors (Thompson 
1963:145) . At this time the ORNL had Van de Graaf 
accelerators and three cyclotrons designed and built by the 
ORNL for use in its nuclear physics research program. 

In 1961, using the high beam technology developed for 
these cyclotrons and improving upon it, the ORNL built 
Building 6000, the Oak Ridge Relativistic Isochronous 
Cyclotron (ORIC) at a cost of $3,718,000. The ORIC began 
operations in 1963, firing protons, alpha particles and 
other light projectiles into various targets with the 
resulting production of heavy ions. In its day, the design 
of the ORIC WAS considered a major technological 
breakthrough. The ORIC provided ion beama for research in 
chemistry and physics. 

Late in the 1960s, the ORHL built the electron 
accelerator adjacent to the CRIC. The purpose of this 
accelerator was to dete~lne the probability that a given 
shielding, or structural material, would absorb fast 
neutrons . This program advanced scientific understanding of 
the strong force that glues a neutron together . 

When scientists expressed an interest in expanding the 
program, a consortium was formed to develop a new 
accelerator "capable of accelerating heavy ions into an 
energy range where auperheavy transuranic elements could be 
investigated" (Johnson and Schaffer 1992.152). Upon 
rejection of this project by President Nixon, the group 
attempted to secure approval by illustrating its national 
importance in scientific research through protecting the 
United States from being surpassed in scientific research by 
other nations . 

This consortium brought together physicists (from 
eighteen universities) interested in heavy ion research and 
the development of a national accelerator . Funding was 
eventually obtained from several sources for an addition to 
the ORIC to house the University Isotope Separator of Oak 
Ridge which interfaced with beam lines from the ORIC. 

When completed, the consortium scientists "initiated 
research into new radioisotopes for medical and industrial 
applications " (Johnson and Schaffer 1992:153). This, 
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coupled w~th ongoing ORIC research, resulted in the 
designation of the facility as a national research facility, 
dedicated in December of 1980. This designation as a 
National Department of Energy Facility brought numerous 
scientists from around the world to the ORNL. 

Construction began in 1978 on a concrete tower 
connected to the O~C to house a new 2S million volt tandem 
accelerator. Twice as powerful as any other machine of its 
type, the accelerator in the tower was coupled with the ORIC 
to convert heavy ions into high speed projectiles producing 
results that helped to - illuminate fundamental nuclear 
science " (Johnson and Schaffer 1992.199). 

In 1983, the energy efficient, earth-sheltered Joint 
Institute for Heavy Ion Research, designed and built by lab 
architect Hanna Shapira, was completed to provide office 
space and ~emporary laboratory accommodations for facility 
users. Other buildings completed that year were a gas 
compressor house for Building 6000 and an office/laboratory 
facility (Building 6008). In 1989 and 1990, Building 6011, 
the Computing and Telecommunications Facility, and Building 
6012, the Computer Science Research Facility, were 
completed. 

DESCRIPTION. The 6000 Area is located just outside the 
fence to the east of the ORNL main facilities complex. It 
is comprised of eleven buildings built between 1961 and 
1990. The Swan Pond (See Figure 111-109) forms a portion of 
i ts northern boundary while Bethel Valley Road forms the 
remaining northern boundary. 

Figure III-I09. 6000 Area. Site plan. 
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6000 Holifield Heavy Ion Research Facility (1961): Built at 
a cost of $3,718 , 000, this one- to three-story, l09,SOB 
square-foot building is of steel frame construction. 
Portions are faced with brick and corrugated metal . 
The attached tower is of concrete . The building was 
constructed in three s tages. The first part of the 
building housing the Oak Ridge Isochronous Cyclotron 
was completed in 1961. In 1969, an Electron Linear 
Accelerator was added to the facility and by 1980 a 
tower was completed to house the new 25 million volt 
accelerator . 

6001 Cooling Tower for 6000 (1961): This 1,177 wood-frame 
cooling tower stands to the south of Building 6000. 

6003 Office Building (1976): 
brick veneer building is 
flat roof. 

This 7,326 modular frame, 
two stories in height with a 

6005 Gas Compressor House for 6000 (1983): This 2,100 
square-foot, concrete block building stands to the 
north of Building 6000 and has a roll-up door, vents 
and an exterior metal. staircase . 

6007 Joint Institute for Heavy Ion Research (1983): This 
3,900 square-foot, energy efficient, earth-sheltered 
concrete and masonry building has a flat roof and banks 
of windows. It was designed by ORNL architect Hanna 
Shapira. 

6008 JIHIR Office/Laboratory Facility (1984): This 6,000 
square-foot, concrete building is one-story in height 
with a flat roof and banks of windows. 

6010 Electron Linear Accelerator (1969): This 41,795 
square-foot building has brick facing, a flat roof, and 
paired windows in banks. 

6011 Computing and Telecommunications Building (1989): This 
2-story, flat-roofed, brick-faced building has one
over-one windows in banks with concrete and brick 
panels in between. 

6012 Computer Science Research Facility (1990): This 9,000 
square-foot, steel-frame, two-story building has a flat 
roof, banks of tinted glass windows and horizontal 
bands of corrugated-metal siding across each long side 
of the building . 

6025 Engineering Physics Office/Laboratory Building (1967): 
This one-story, 17,400 square-foot building has a flat 
roof, brick veneer siding and banks of paired windows 
separated by concrete panels. 

277 



6026 A,B,C,D,E,F Office Trailers for Planning and Management 
(1990): Located on the south part of the complex along • 
White Oak Avenue is a grouping of six trailers 
connected by a covered walkway. 

ASSESSMENT OF ELIGIBILITY: It is the op~n~on of the 
HPS that there is insufficient historical perspective to 
assess the significance of facilities in the 6000 Area . At 
fifty years of age, there should be sufficient historical 
perspective to evaluate this complex for National Register 
eligibility. 

Figure 111-110. 6000 Holifield Heavy Ion Research Facility 
(1961). The facility contains the 1961 
Oak Ridge Isochronous Cyclotron, the 1969 
Electron Linear Accelerator and the 19808 
tower with a 25 million volt accelerator. 
view northwest. 
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Figure 111-111. 6007 Joint Institute for Heavy Ion Research 
(1983). This buildinq was desiqned by 
DRNL architect Hanna Shapira. View north . 

279 



7000 AREA CURRENT USE : East Support Area 
ORIGINAL USE: East Support Area 

HISTORY: The first buildings constructed in this 
complex were built in 1948 by the J.A. Jones Construction 
Company. This firm, while serving as building contractor at 
the ORNL in the late 19408, established a shops and 
headquarters area east of the DRNL main facilities complex. 
This area is known today as the East Support Area. When the 
construction project in the ORNL main facilities complex was 
completed, the firm turned the buildings over to the ORNL. 

The DRNL soon decided to consolidate support facilities 
in this area and numerous buildings were constructed 
throughout the 19508. The area today contains many 
functional shop facilities eBsential to operations. 

BUILDING INVENTORY: The East Support Area is located 
to the east of the ORNL main facilities complex. It is 
access controlled and contains functional facilities 
necessary for the operation of the ORNL scientific and 
research facilities. Buildings in the complex date from the 
late 1940s to the present. 

7000 

7001 

7002 

Septic Tank (1948): wood shed 

General Stores (1948): This steel-frame, metal-sided 
44,273 square-foot, rectangular building has a gable 
roof with vents along the ridgeline and a concrete 
slab foundation. ~ong each side are one-story 
gabled sections, partially enclosed. Open sections 
are used for either storage or loading docks. 
Alterations include replacement of original windows, 
expansion of the loading platform in 1953 and in 
1966, two roams were added to the east end for 
change and lunch roams. 

Garage and Iron Working Shop (1948): This steel
frame, metal-sided, 28,262 square-foot, building 
has a gable roof with vents along the ridgeline. It 
is comprised of a rectangular main building and an 
original wing located near the rear of the 
structure . The main block held the equipment repair 
areas, paint and body shop and the wing contained a 
machine shop, an office and a change room. The 
gable roof wing has some original wood-frame windows 
and wood doors. A bank of original metal windows 
remain on the north (rear) gable end. Alterations 
include replacement of the majority of the original 
windows, doors, and roll-up doors, new aluminum 
siding replacing the original aluminum 
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• Figure 111-112 . 7000 Area . Site plan . 
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7003 

7005 

7006 

7007 

7009 

Biding, and several shed-roofed, front and side 
additions. 

Welding and Brazing Shop (1948): In the early 
19508, this building was used for chemical storage . 
This metal-sided, steel-frame, 4,977 square-foot 
building has a low-pitched gable roof and rests on a 
concrete slab. Alterations include the installation 
of an awning, and the construction of an enclosed 
concrete block addition on the west side. 

Lead Shop (1948). The steel-frame, metal-sided, 
4,452 square-foot structure stands on a concrete 
slab foundation. On the south side is a partially 
enclosed shed addition. Some original hopper 
windows remain. Alterations include replacement of 
the original roll-up doors and new roof vents. 

Paint Stores (1951): This metal-sided, steel-frame 
buHding has a gable roof and is rectangular in 
shape with a side-shed addition. It stands on a 
concrete foundation. The foundation is raised at 
the west end to accommodate a loading dock. The 
front of the building retains original wood-frame 
multipane windows. ~terations include replacement 
of the original roll-up doors and most of the 
windows. 

Paint Shop (1948). In the early 1950s, this 
building served as a "Pipe Shop." This metal-sided, 
steel-frame building has a gable roof and a concrete 
slab foundation. It is rectangular in plan with an 
attached gable-roofed side section. The open shop 
interior is relatively intact. ~terations include 
the change in use from the ~electric and pipe shop~ 
(1948), replacement of the steel hopper windows, 
replacement of the sliding doors with modern roll-up 
doors and the construction of a shed-roofed addition 
on the gable end. 

Carpenter Shop (1948). This metal-sided, steel
frame, 3,581 square-foot building stands on a 
concrete slab foundation. Two connected gable
roofed sections run parallel with a shed section on 
the east side. At the front of this section is a 
concrete block roam with stepped concrete walls 
extending above the roofline, built as the ~heater 
room~ for the facility. Plans show the facility was 
mainly an open shop area (much as it appears today) 
with an office and change room at the front of the 
building. The building section on the west was the 
~lumber storage area . ~ Some original steel-frame 
windows and original doors remain. ~terations 
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• 7010 

7012 

• 7013 

7015 

7018 

• 

include replacement of the original garage doors and 
covering of the windows on the west side . 

Dry Lumber Storaqe (1951). This wood-frame, 3,200 
square-foot building stands on a concrete slab 
foundation and has a shingled gable roof with 
exposed wood rafters and braces and board and batten 
siding. Alterations are minimal but include a series 
of plywood panel doors which enclose both long 
sides . 

Central Mechanical Shop (1953). This buildinq was 
built in 1953 at a cost of $344,000 as "Central 
Shops . " This 26,864 square-foot buildinq stands on 
a concrete slab foundation with concrete blocks on 
the lower level and steel framing above. It has a 
monitor roof and corrugated-asbestos siding . 
Original steel hopper windows with pre-cast concrete 
sills remain on the lower level of the building. 
Original hopper windows also line the monitor. 
Alterations include a 1971 shed-roofed addition on 
the north for office space which contains windows 
relocated from the original building, and a 1983 
addition on the east elevation which also included 
relocated windows. Original 14 X 14 ' rolling steel 
doors have also been replaced . 

Acid, Chemical ~ Plammable Liquid Storaqe (1954). 
This 1,674 square-foot, gable-roofed, prefabricated, 
steel-frame building stands on a concrete 
foundation . on the north side, the foundation is 
raised for a loading dock. Alterations include 1991 
improvements to the interior and exterior such as 
added insulation and enclosure of same windows. 

Metal Storaqe and Cuttinq Pacility (1960). This 
2,147 square-foot, concrete block building has a 
flat roof, original metal coping, and hopper 
wLndows, and is comprised of several building 
sections with the tallest in the front along White 
Oak Avenue. On the west side are a pair of original 
sliding doors. AJterations include same modern 
roll-up doors, a large open shed appended to the 
rear and cut outs for air conditioning units. 

Salvaqe and Reclamation Pacility (1959). Built at a 
cost of $65,000, this 20,000 square-foot, steel
frame, metal-sided buildinq has a qable roof with 
vents, some original hopper windows and a partially 
enclosed side-shed addition (Buildinq 7029). 
Alterations include installation of modern roll-up 
doors . 
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7019 

7020 

7021 

7022 

7025 

7026 

7029 

7030 

7031 

7033 

7035 

7037 

Hazardous Materials Storage (1958)1 This structure 

is located behind a fence at the east end of the 

complex. It is a metal-sided, steel-frame building 

with a gable roof containing ridgeline vents. 

Alterations include installation of a modern roll-Up 

door. 

Interim Grounds Equipment Storaqe (1963). This 
1 , 680 structure is a metal-sided Quonset hut with 

sliding track doors and no windows. 

Fabrication Equipment Storaqe (1964). This 1,064 
square-foot, gable-roofed, steel-frame, metal-sided 

buildinq has fixed nine-pane steel windows and 
hopper windows. Alterations include a modern 

entrance door and a roll-up door. 

Gas Cylinder Storaqe Shed (1967): This buildinq is 
an open shed-roofed structure with metal supports 

and a raised concrete foundation. 

Tritium Tarqet Faci lity (1969): This fac i lity is 
comprised of three small, gable-roofed, 
prefabricated buildings; the largest is a 960 
square-foot buildinq. 

Metals and Ceramics Storaqe Buildinq (early 1970s). 

This prefabricated, gable-roofed, 1,000 square-foot, 

building stands in a fenced in area. 

Buildinq 7018 Annex (n .d.) . This buildinq is a 
side-shed addition to Buildinq 7018. 

Heavy Equipment Storaqe Shelter (1977). This 5,000 
square-foot, open metal-frame shed has a metal
sheathed qable roof. 

Buildinq (1977) . This prefabricated, metal-aided 
buildinq has a qable roof and paired metal doors. 

Electrical Material Storaqe (1977). This steel
frame, metal-sided, gabled-roofed building is 
comprised of a rectangular front section with an 

open flat-roofed rear ell. 

Material and Equipment Storaqe (1977) . This is a 

series of six small connected gable-roofed 
· buildinqs. Five are metal-sided and the sixth is of 

concrete block construction. 

Coal Storaqe Buildinq (1983). 
metal building is rectangular 
a concrete pad . 
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7038 Synthetic Puel Storage Pacility (1979): This 
building is comprised of two rectangular 
prefabricated metal buildings connected by a flat
roofed awning. 

7039 Material Staging Pacility (1986): This is a 10,000 
square-foot, modern, prefabricated, gable-roofed 
metal building with a large roll-up door. 

7040 Gas Cylinder Storage (1983). This open shed storage 
building has a ·v· roof on metal supports, a 
concrete slab foundation and a rear concrete block 
wall. 

7041 Coal Storage Building (1983). This 8,000 square
foot, prefabricated metal building has a low-pitched 
gable roof, metal siding and a roll-up door. 

7042 Core Storage Building (1983). This 8,000 square
foot, prefabricated metal building has a low-pitched 
gable roof, metal siding and a roll-up door. 

7043 Passenger Shelter (1985). This prefabricated 
shelter is outside the fence of the East Support 
Area. 

7053 Personnel Shelter (1985): This is a 240 square
foot, underground shelter with a concrete base and 
flat metal roof. 

7055 Pickling Vats (1958). This is a 1,400 square-foot, 
metal-sided, steel-frame building with a low-pitched 
gable roof. Alterations include new sliding doors 
and a rear-shed addition. 

7057 Sandblast Cleaning Pacility (1959): This facility 
i8 comprised of equipment and is attached to 
Building 7007. 

7058 Machine Auxiliaries Storage (1959): This 1,019 
square-foot building is a metal-sided Quonset hut 
with sliding track doors . 

7060 Steel Yard (1958): The steel yard contains a modern 
Butler-type building on a concrete slab. 

7061 Health Physics Environmental Storage (1958). This 
wood-frame building has a gable roof with exposed 
rafters and wooden braces and post supports . One
half of the building is enclosed while the other 
hal f is open • 
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7063 Emergency Generator (1961)1 This is a small, 200 
square-foot, gable-roofed, metal building adjacent 
to Building 7003 . 

7065 Rigger Equipment Storage (1962): This 800 square
foot, metal-sided building is a Quonset hut with 
sliding track doors . 

7066 Grounds Maintenance Storage (1966 ) . This 800 
square-foot, metal-sided building is a Quonset hut. 

7067 Compressed Gas Hoses and Requlators (1965). 
756 square-foot, concrete block building has 
roof with exposed rafters, a large overhang, 
modern windows. 

This 
a flat 
and 

7069 Gasoline Service Facility (1971) . This fac i lity is 
comprised of an awning on metal supports over a 
small concrete block , flat-roofed service station 
and gas pumps. 

7070 Storage Shed (1969 ) . This 5,000 square-foot, steel
frame, metal-sided building has a gable roof and a 
side gable-roofed addition . A large roll-up door is 
found on the gable end. 

7072 Sentry Post 20-B (for 7000 Area) (1988): This is a 
prefabricated, 36 square-foot, steel-frame, metal
sided building with plate glass windows . 

7073 Air Monitoring Station (1981). This prefabricated 
metal building has a flat roof . 

7074 Sentry Post 20C (n.d . ): This pedestrian gate and 
small metal prefabricated building cube are located 
north of Building 7012. 

7075 Waste Chemical Storage Area (n .d.) . This modern 
prefabricated building is inside a fenced area . It 
has a metal gable roof, metal siding and a large 
door on the gable end . 

7077 Grounds and Laborers Building (1991): This 
prefabricated metal building has a very low-pitched 
gable roof and metal Biding. 

7078 Office Trai lers for Env. Rest Program (1990). This 
is comprised of three modern trailers. 

ASSESSMENT OF ELIGIBILITY: The East Support Area 
evolved from a small temporary construction headquarters for 
building contractor, J.A. Jones Construction Company, in the 
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late 19408 and early 19505. The firm was responsible for 
construction of most of the buildings constructed under 
Program H including the highly significant Building 4500N. 
Buildings 7001 and 7002 were built as the headquarters for 
the firm and are eligible for inclusion in the National 
Register under Criterion A for their association with the 
Program H expansion of the early 19505. The boundaries are 
the footprint of each building . 

Figure III-113. 7001 General Stores (1948). Built by a 
contractor as a temporary construction 
headquarters, this building was turned 
over to the Lab in 1951. View northeast . 
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Figure 111-114. 7007 Paint Shop (1948). This building 
served as a · Pipe Shop· in the 1950s. 
Note modern windows. View northeast . 

• 

~ • 

Figure 111-115 . 7012 Central Kechanical Shop (1953). This 
asbestos-sided shop building has original 
hopper windows and numerous additions on 
the north and west sides. View northwest. ~ 
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Figure III.-U6. 7035 Material and Equipment Storage (1977) . 
Prefabricated buildings are common in the 
East Support Area. View southeast. • ~ 

• 
Figure 111-117. 7077 Ground and Laborers Building (1991) . 

This prefabricated metal building stands 
adjacent to the main gate . View 
southwest. 
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7500 AREA ORIGINAL USE: Homogeneous Reactor 
Experiment Facility 
CURRENT USE: Nuclear Safety Pilot 
Plant 

HISTORY: The 7500 Area was originally associated with 
the Homogeneous Reactor Experiment (HRE) and today serves as 
the Nuclear Safety Pilot Plant. A homogeneous reactor was 
"unique because it combined fuel, moderator, and coolant in 
a single solution " (Johnson and Schaffer 1992:94). Studies 
of homogeneous reactors took place near the end of World War 
II but were dropped due to engineering problems. In 1949, 
technological advances resulted in a reexamination of this 
reactor type. "Chemical engineers hoped to design a liquid 
fueled reactor that would dispense with the costly 
destruction and processing of solid fuel elements" (Johnson 
and Schaffer 1992:94) and would provide electrical power. 
The advantages over the conventional solid and liquid 
coolant reactors were that the reactor would not have to be 
taken off line to discard spent fuel and the reactor'S fuel 
and solution in which it was dissolved served as the source 
of power generation. 

Upon approval by the ABC, the ORNL constructed a 
building to house a small experimental homogeneous reactor, 
HRE If which was built "as quickly and as cheaply as 
possible to demonstrate the feasibility and operating 
characteristics of a reactor of this type " (Thompson 
1963:77). The goals of this experiment were to demonstrate 
operating feasibility and electrical power production. 
Among the important results obtained from the HRE I were the 
reactor's "remarkable degree of inherent nuclear stability· 
(Thompson 1963:79). ORNL staff "marvelled " at the HRE I's 
"smooth responsiveness to demands " (Johnson and Schaffer 
1992:95). 

Upon completion of the experiment, HRE I was dismantled 
to provide space for construction of a second homogeneous 
reactor, HRE II. Even through the ABC's priorities were 
elsewhere, they approved construction of a large pilot plant 
with a two region core tank. The hoped for success of the 
HRE II would lead to the construction of a full-scale 
homogeneous reactor as a thorium "breeder" and as a cheap 
electric power supply for the K-25 Plant. Completed in 
1956, HRE II reached criticality in December of 1957. Soon 
after operations began, the reactor experienced a leak that 
allowed mixture between the fuel and blanket regions. The 
reactor continued to operate intermittently and extensive 
repairs and modifications were made through most of 1960 to 
no avail . At ABC hearings late that year, the Congress 
balked at the lO-year price tag of the aqueous homogeneous 
reactor which had been plagued with problems not yet 
repaired. The program was subsequently dropped. 
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In 1961, the Nuclear Safety Program was enlarged at the 
ORNL. TwO of the research and development efforts of the 
program involved obtaining data for Assessment of accidental 
releases during transport and developing and evaluating 
counter measures to be deployed in the event of a nuclear 
accident. 

The Nuclear. Safety Pilot Plant for the conduct of these 
experiments was installed in the for.mer Homogeneous Reactor 
Experiment (URE) Buildings, primarily in Building 7500, the 
HRE chemical processing cell. The experiments in Building 
7500 involved production of a wide range of fission product 
types to observe behaviors under various conditions and to 
carry out tests of engineering safeguards . A portion of the 
chemical process cells was altered to accommodate these 
experiments . The building today is under the Engineering 
Technology Division. 

DESCRIPTION, The 7500 Area is located on Melton Valley 
Drive approximately 0.5 mile to the south of the ORNL main 
facilities complex. The area contains four buildings and 
several pits and tanks . 

Figure III-11S. 
7500 Area. 
Site Plan. 

7500 Nuclear Safety Pilot Plant (1952), Built at a cost of 
$320,000, this building is a 41-foot tall steel-framed, 
metal-sided, rectangular structure containing a reactor 
at the center encased within a concrete shield . When 
built, the structure was 7,200 square feet at ground 
level and it had a centrally located reactor with a 
control room directly to the north abutted by a locker 
roam and office, and on the south were a boiler room, a 
laboratory, and a service room. At the west end was a 
crane and on the east was a 9 x 20 foot storage pool. 
The experimental reactor was housed in three below
grade, steel-lined, concrete cells within a steel and 
reinforced concrete structure. There is a metal stack 

. at the southwest corner of the building. Alterations 
include the change in use from the Homogeneous Reactor 
Experiment to the Nuclear Safety Pilot Plant. At an 
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unknown date, -an addition was built onto the south 
elevation to house a bridge crane . In 1962, portions 
of the reactor core were removed for studies and 
systems were dismantled. In 1975, alterations such as 
relocation of doors and partitions, closing off 
existing windows and the installation of a -reflected 
ceilingN were made in rooms 5,6,7,8 located in the 
original laboratory and undated south addition. 
~terations were also made to same of the chemical 
process cells after 1963 to accommodate research 
programs at the Nuclear Safety Pilot Plant. A liquid 
waste storage pool located inside the structure has 
been filled. 

7501 Septic Tank (1952). This tank is encased in a 74 
square-foot, concrete enclosure. 

7502 Radioactive Waste EVaporator for Building 7500 (n.d.). 
This is a 757 square-foot, steel-frame, metal-sided 
structure . 

7505 CPAP Contractor Headquarters (1954). This 5,726 
square-foot, steel-frame building has corrugated-metal 
siding and abuts the east side of Building 7500 . It 
has a gable roof with ridgeline vents and windows are 
original steel multipane sash. ~terations include a 
1957 shed addition. 

• 

7506 CPAP Contractor Shop (1955). The shop stands to the • 
east of Building 7500 and is a 5,726 square-foot, 
metal-sided, steel-frame structure with a gable roof, 
multipane steel windows, and track doors at the west 
gable end. A shed addition is on the south side of the 
building. 

7757 Adsorber Pit (n . d.)1 Concrete structure. 

7558 Waste EVaporator Loading Pit for 7500 .(n.d.) . This 
concrete structure is 49 square-feet in size. 

7559 Adsorber Valve Pit (n.d.). This pit is lined with 
concrete. 

7560 Waste Tank (n . d . ). This steel tank is 72 square-feet 
in size. 

7561 Valve Pit (n . d.). This equipment is adjacent to 
Building 7500. 

7562 Waste Condensate Tank (n.d.). This tank is built of 
steel . 

7563 Circulator Pump Pit (n.d.): This pit is lined with 
concrete. 

292 
• 



,---------- - -------, - -- ._- --- ._-------

• 

• 

• 

ASSESSMENT OF ELIGIBILITY: The Homogeneous Reactor 
ExperLment and associated buildings and equipment are less 
than fifty years of age and the majority fall outside the 
period of significance. Subsequently, it is the opinion of 
the HPS that the 7500 Area is not eligible for inclusion in 
the National Register. The original equipment has been 
removed and cells were altered to accommodate the 1963 
Nuclear Safety Pilot Plant. Site specific advances in the 
development of handling equipment and special tools and 
techniques for maintenance resulted from the HRE . However, 
the concept was a Mdead end" research project (Johnson and 
Schaffer 1992:114, Thompson 1963:82) . 

Figure II1-119. 7500 Complex, Nuclear Safety Pilot Plant. 
View of complex looking northeast with 
Building 7505 on left, Building 7500 in 
center, and Building 7506 on far right . 
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7503 AREA CURRENT USE: Molten Salt Reactor 
Experiment Facility 
ORIGINAL USE: Aircraft Reactor 
Experiment Facility 

HISTORY: In 1949, the ORNL established the Aircraft 
Reactor Experiment (ARE) to develop a reactor system for 
aircraft propulsion that would meet demanding requirements 
regarding weight, size, and performance of the reactor as 
well as shielding weight and capabiliti es. The hoped-for 
reactor design would drive a long range bomber . 

In 1953, the ARE Facility, Building 1503, was completed 
at the ORNL at a cost of $375,000, and in October of the 
following year, an experimental molten salt fueled reactor 
with a fuel mixture developed at the ORNL became 
operational. "The use of molten salt fuel and reliable 
operation at such elevated temperatures were remarkable 
technological achievements· (Genung et al . 1993:2-33). No 
reactor operating at the high temperatures needed for the 
Aircraft Reactor Experiment had ever been constructed nor 
had liquid metal cooling of a reactor ever been utilized 
(Thompson 1963:92). The ORNL built the ARE to operate at a 
power level of 100 kW, less than would be needed for a full
scale aircraft reactor but otherwise duplicating, as nearly 
as poSSible, the essential features of a full-scale aircraft 
reactor . 

The ARE performed well and demonstrated the advantages 
of fluid fuel reactors. This reactor is said to be "the 
most advanced reactor type the lab [ORNL] had developed. 
and its successful operation represented perhaps the 
greatest achievement of the combined research and 
development staffs of the laboratory (ORNL)"(Thompson 
1963:95). 

Due to the successful operation of the ARE, the ORNL 
intensified research and development efforts on a molten 
salt reactor for aircraft propulsion. The ARE building was 
enlarged and modified to accommodate a second experimental 
reactor. Early in 1958, however, the project was 
discontinued because of ·costs 8S well as changing military 
needs,· and due to the ABC's decision to support aircraft 
nuclear propulsion efforts elsewhere (Genung et al. 1993:2-
33). 

• 

• 

During the development and operation of the ARE, and 
particularly after the cancellation of the project, the ORNL 
saw the opportunity to further develop the molten salt 
reactor technology for electric power production. The 
decision to continue development occurred because of the 
fact that molten salt fueled reactors almost uniquely 
combined the advantages of very high temperature, wide 
solubility limits and low pressure in a liquid system. It ... 
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• was also felt that the efficiency of the ' reactor could 
result in a reduction of fuel costs. 

The operation of the reactor for this new experiment 
began in 1965 in the same building which formerly housed the 
ARB and WAS called the Molten Salt Reactor Bxperiment 
(MSRE). The purpose of the MSRE" was to demonstrate key 
elements needed for a power reactor. Technological advances 
in the field of chemical processing gleaned from the molten 
salt experiments were substantial. Efforts were focused on 
development of a molten salt breeder reactor, "an exotic 
concept, " (Johnson and Schaffer 19921149) but the ORNL was 
denied approval for construction of a molten salt breeder 
pilot plant. Argonne's fast breeder reactor was the favored 
choice for funding. 

The MSRE continued to operate until 1969 when the 
reactor WAS placed on standby . Limited research and 
development continued in this field until 1976. Some at the 
ORNL felt that the MSRE WAS the "laboratory's [ORNL's] 
greatest technical achievement· but was overlooked because 
of the "government's preoccupation with the liquid metal 
fast breeder reactor· (Johnson and Schaffer 1992:149) . 

Today, the facility contains Building 7503, the only 
building associated with both the ARE and the HSRE 
experiments . The other buildings in the complex are all 

... associated only with the HSRB. 

• 

DESCRIPTION: This complex is located on Melton Valley 
Drive approximately O.S mile southeast of the ORNL main 
facilities complex. 

, 
1 

Pigure III-120 . 7503 Area. Site plan. 

295 



7503 Molten Salt Reactor Exper~ent Facility/ARE Facility 
(1951): This building was constructed at a cost of 
$375,000. Shown as the -Test Facilities Building- on 
plans dated 1951, the 16,996 square-foot, 42-foot tall, 
steel-frame building has a flat roof and corrugated
asbestos siding. Kultipane steel-frame hopper windows 
are original. Major alterations occurred in 1961 when 
the building was modified for the MSRE. A plan dated 
1961 shows the reactor cell (round in shape) in the 
southwest quadrant of the building along with a drain 
tank cell, and in the northwest quadrant are six cells 1 

one for fuel, one for spent fuel, one decontamination 
cell, one hot storage cell, a hot waste pump cell and a 
hot waste storage cell. The reactor and the cells are 
at the basement level and are encased in steel and 
concrete structures with built in containment features. 
Access to the cells are from removable concrete roof 
plugs. The east half of the building contains the 
control room and the change room. A large stack is on 
south end of the building. Pollowing shutdown in 1969, 
the fuel and coolant salts were drained to storage 
tanks within the containment cells and isolated. The 
reactor and drain-tank cells are sealed and the top 
shield caps (roof plugs) secured. The building is used 
today for research, workshop and storage space. 

7507 Substores (1961)1 Built as a compressor house for 
Building 7503, this building is a 5,726 square-foot, 
steel-frame, metal-sided structure with a gable roof 
and concrete slab foundation. It has a large ridgeline 
vent and tract doors on the north side. 

7509 MOlten Salt Reactor Office Building (1964). This 3,784 
square-foot, rectangular, concrete block structure has 
a flat roof and is attached to Building 7503 by a 
corridor. Original features include banks of windows. 

7511 Filter Pit for 7503 (1961). This 594 square-foot 
structure is built of concrete. 

7512 Stack for 7503 (1988). This stack is appended to 
Building 7503 and is constructed of steel. Plans 
indicate that the stack was built in 1988 .. 

7513 Cooling Tower for 7503 (1961). This cooling tower is 
constructed of wood. 

7514 Filter House for 7503 (1961). This appears to be the 
"gen house/switch house " shown on 1961 plans. The 
structure is a 273 square-foot, metal-frame, shed
roofed structure. 

7516 Field Service Shop/EMP Test Facility (1967). This 
4,025 square-foot, steel-frame, metal-sided building 

296 

• 

• 

• 



• 

• 

• 

has a gable roof with four ridgeline vents, multipane 
steel sash windows and track doors at the gable end. 

7518 Temporary Drum Storage Pad (1984): This concrete pad 
is 1,800 square-feet in size . 

7555 Diesel Generator House for 7503 (1961): This structure 
is shown on 1961 plans as the "Diesel House ." The 
4,787 square-foot, steel-frame, metal-sided building 
has a gable roof . 

7567 Intermediate Waste Pumping Station (1962): Located 
outside the fence adjacent to the 7503 area is this 240 
square-foot, flat-roofed, concrete block building . 

7568 Sentry Post 19 (n .d.): This small prefabricated metal 
guard post is listed on a 1953 ORNL Building List and 
is located at the corner of Melton Valley Drive and the 
road to the HFIR . However, the existing building on 
the site is a modern prefabricated structure which 
replaced the 1950s original building. 

ASSESSMENT OF ELIGIBILITY: Building 7503 is significant 
for its association with the ARE of the early 1950s. In the 
post-World War II era, the nuclear physics developed for war 
weapons was diverted in an attempt to identify other uses 
for nuclear power. Although in the end, a nuclear powered 
airplane was never built, this facility (and the other 
facilities at the ORNL associated with this program) 
developed highly significant technologies in shielding and 
high temperature reactors as well as in the area of chemical 
processing. It is the opinion of the HPS that the ARE 
Facility (Building 7503) Criterion Exception G for 
exceptional significance and is eligible for inclusion in 
the National Register under Criterion A. The boundaries are 
the footprint of Building 7503. 
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Figure 111-121. 7503 Area. Overview of complex, on left is 
Building 7503 (1951) and on right is 
Building 7516 (1967). View southeast . 

Figure III-122. 7503 Holten Salt Reactor Experiment 
Facility/ARE Facility (1951). Detail of 
southwest side elevation. View southeast. 
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7600 AREA 

.. • 

CURRENT USE: Robot~cs and Process 
Systems Complex/Consolidated Fuel 
Recycle Program 
ORIGINAL USE: Experimental Gas-Cooled 
Reactor Facility 

HISTORY: Gas-cooled reactor technology had been 
explored in the United States in the 19408 but research was 
essentially terminated in 1948. In the early 19508, British 
scientists designed and built several large gas-cooled 
reactors and in 1956, the United States subsequently decided 
to initiate a study to determine if gas-cooled reactors 
could compete economically with other reactor types . 

The initial findings of the study seemed promising and 
the DRNL proceeded with authorization to develop and build 
an experimental gas-cooled reactor, the first to be built in 
the United States. The reactor was to serve as a power
generating prototype gas-cooled reactor. Its design called 
for a helium-cooled, graphite-moderated reactor with a core 
of uranium oxide clad in stainless steel . The design also 
included eight test loops to allow testing of different fuel 
elements. This facility was constructed along the Clinch 
River because the TVA had made a commitment to serve as the 
reactor operator. 

Escalating project costs and project delays resulted in 
a long, six year construction period and in the elimination 
of the test loops from the design. Upon completion of the 
reactor and manufacture of the fuel elements, the AEC 
stopped the project because -the light water reactor 
industry has advanced so rapidly that the Oak Ridge 
prototype could no longer serve the purpose for which it was 
planned. . . the reactor design had become obsolete before 
it was operational- (Johnson and Schaff~r 1992s106) . 

After abandonment of the project, the facility was used 
for research in the Consolidated Fuel Recycling Program, an 
activity which continues today. 

In 1984 and after Martin Marietta Energy Systems, Inc. 
took over operations of the ORNL, management established the 
Center for Engineering Systems Advanced Research in the 
Engineering Physics and ·Mathematics Division. T~is unit 
specialized in the -remote control of operations in hostile 
environments" (Johnson and Schaffer 1992:220), known as the 
field of "Robotics." In the early 1990s, the ORNL formed 
the Robotics and Process Systems Division to be housed in 
the buildings of the gas-cooled reactor . The program today 
provides research assistance to agencies such as NASA, DOE, 
the U.S. Army and the U.S . Air Force . 
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DESCRIPTION: This complex is located at the 
intersection of Ramsey Drive and Robotics and Process 
Systems Complex Access Road approximately two miles to the 
east of the ORNL main facilities complex. The complex is 
contained within a fenced area. 

Figure III-123. 
7600 Area. 
Site plan. 

7600 Containment Building (1960). This round concrete domed 
structure was built as containment for the qas-cooled 
reactor which never became operational. 

7601 Office Building (1965). This 19,362 square-foot, 
concrete block and steel-frame building is two stories 

• 

in height with a flat rocf and a large overhang. The • 
rectanqular building features banks of paired windows 
with square panels above and below. The lobby has been 
altered. 

7602 Engineering CFRF (1965). This 14,208 square-foot, 
steel and concrete block building is faced with metal 
siding and has a ~lat roof. It is physically connected 
to Building 7603. On the north aide is a one-story, 
shed-roofed addition. A large roll-up door is found on 
the rear (east) side. 

7603 Experimental Engineering CFRF (1965): 
square-foot, metal-sided, steel-frame 
block building has a flat roof and is 
Building 7602 to the north and to the 
Building 760l. 

This 32,032 
and concrete 
connected. to 
south, to 

7604 Utility Building (1965). This 4,420 square-foot, 
building is comprised of a connector to Building 7600 
and a qable-roofed, metal-sided structure. 

7605 Storage Building (1964). This 12,120 square-foot, 
steel-frame, metal-sided structure is comprised. of two 
connected, gable-roofed buildings. Flans dated 1964 
label it the "Utility Building." 
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7606 Maintenance Building (1962): This one-story, 13,120 
square-foot, concrete block building has a flat roof. 
A flat-roofed entrance portico spans one-half of the 
front (west) facade. 

7607 River Pump Station (1965): This 300 square-foot, 
concrete block pump house with accessory equipment is 
built on a platform on the banks of the Clinch River. 

7608 Component Development (1965): This 530 square-foot, 
concrete block building is located on the driveway 
leading to the Clinch River . 

7609 Stack Monitoring House (1965): This 780 square-foot, 
steel-frame building is adjacent to Building 7614. 

7610 Storage House (1965): This small, 380 square-foot, 
concrete building is located to the north of Building 
7600 and has a flat roof and roof vent. 

7611 Guardhouse (1965): This 64 square-foot guardhouse 
stands at the entrance to the 7600 Area and is 
constructed of concrete block with a flat roof. 

7612 Elevated Storage Tank (n.d.) 

7613 Waste Retention Basin (n.d.) 

7614 Exhaust Stack for Buildings 7600 and 7602 (1965): This 
concrete stack stands adjacent to the containment 
structure (Building 7600). 

7615 Material Storage (1965): This 765 square-foot, 
concrete block building has a flat roof with vents . 

7616 Septic Tanks (1965) 

7618 Diesel Generator (1984) 

7619 Cooling Tower (1982): This small, metal cooling tower 
with accessory equipment is located directly to the 
north of the containment building (Building 7600). 

ASSESSMENT OF ELIGIBILITY: The buildings of the 7600 
Area were designed to house and support an experimental gas
cooled reactor, a reactor type then in operation in Europe. 
Although modified by the ORNL as a result of technology and 
research developed in the United States, the reactor was not 
an innovator in its field. In fact, sources report that the 
project ~moved so slow that the facility was obsolete before 
it was operational" (Johnson and Schaffer 1992:106). This 
complex does not fall within the period of significance and 
it is the opinion of the HPS that it is not eligible for 
inclusion in the National Register. The facility did not 
develop wholly new technology, did not substantially advance 
the field of the nuclear sciences, and the reactor was never 
operational . 
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Figure 111-124. 7600 Experimental Gas-Cooled Reactor 
Containment Building (1960). View toward 
north with Building 7601, Office Building 
(1965) on r i ght. 

Figure 111-125. 7602 CFRP Engineering Building (1965) . 
View toward 80uth with containment 
building (7600) in background. 
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7700 AREA CURRENT USE: Tower Shielding Facility 
ORIGINAL USE: Tower Shielding Pacility 

HISTORY: The Tower Shielding pacility (TSP) is 
associated with the Aircraft Reactor Experiment (ARE) in the 
late 19408 . This program came about due to the desire of 
the u.s. Air Force to develop a nuclear powered long-range 
bomber . Research and development of an experimental reactor 
to power the aircraft WAS ongoing at the ORNL . These early 
efforts revealed that one of the more difficult problems to 
resolve would be development of a shielding device to 
protect the crew without adding 80 much weight as to "sink" 
the airplane. 

Early shielding research WAS carried out at the ORNL's 
BSR but findings indicated that the shields needed for an 
aircraft reactor would be excessively heavy. In order to 
reduce its weight, the ORNL designed a shield that WAS 
divided between the reactor and the crew compartment of the 
aircraft. This, however, posed a problem with testing since 
it was not possible to conduct experiments on a divided 
shield in the existing ORNL facilities. 

A design was developed for a TSP where measurements for 
a divided shield could be taken without interference from 
the ground or structural scattering. Construction of the 
TSP began in 1952 to conduct experiments with a divided 
shield . The Tower Shielding Facility included a reactor 
patterned after the first swimming pool reactor (the BSR). 
This reactor was completely enclosed in a spherical 
container and suspended above the ground on cables between 
four 300-foot tall towers . Hoists were devised to raise and 
lower the reactor and crew shields which weighed 
approximately 75 tons. A pool was built for storing the 
reactor. 

Since the Tower Shielding Reactor (TSR) I had no built
in shielding, operations were built underground and covered 
with several feet of earth. The building housed the reactor 
controls, data-recording equipment and hoist controls. The 
operators viewed the experiments by means of a television 
system. 

A few years into the program, research at other ORNL 
facilities revealed that a Circulating fuel, reflector 
moderated reactor would have a better likelihood of success 
than TSR I. The new reactor, TSR II, was designed to more 
accurately monitor the scattering. This reactor was used 
for only one experiment before the 1961 cancellation of the 
ARE Program. Neither researchers at the ORNL or elsewhere 
were ever able to devise a reactor and shielding light 
enough to allow safe flight . 
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According to one writer, -The Tower Shielding Facility 
has contributed significantly to the outstanding 
achievements in shielding research that made possible the 
design of improved reactor shields that were far more 
compact and lighter than previously thought possible " 
(Thompson 1963:70). The TSR experiment also helped 
scientists answer questions about radiation scattering from 
an airborne reactor and helped researchers better understand 
the amount of shielding needed aboard an aircraft carrying 
any nuclear device . 

After the ARE Program was terminated, experimental 
programs continued at the TSF. In the early 1960s, 
investigations centered on the programs for the U.S. Defense 
Atomic Support Agency. In 1963, the shielding technology 
developed at the T5F was applied to the RASA space program 
concerning silo shields . T5R II was also used to determine 
the effectiveness of Civil Defense shelters. In the late 
1960s, the ORNL participated in the Space Nuclear Auxiliary 
Power (SNAP) Program. The SNAP reactor at the TSF was used. 
in continued shielding research and measurements of 
radiation leakage . A SNAP II reactor continued in the 
conduct of shielding research until the termination of the 
SNAP Progr .... in 1971. 

In the early 1970s, the TSP participated in experiments 
in support of a breeder reactor development with the 
addition of an upgraded reactor to the facility. The 
technology was used for the Clinch River Breeder Reactor and 
for experiments associated with the gas-cooled fast reactors 
and the high temperature gas-cooled reactor program. 

Also in the 1970s, a large impact pad was installed to 
assist in packaging research (i.e., the development and 
testing of safe packaging for shipment of highly radioactive 
materials). The armored pad surface was designed to accept 
the impact of a 100-ton package dropped from a height of 
thirty feet. These tests were discontinued in 1988. 

on 1 OCtober 1992, the TSP was shut down by DOE order. 
The facility is currently on standby. 

DESCRIPTION: The TSF is located off State Route 95 
approximately two miles to the southeast of the ORNL main 
facilities complex. It is access controlled and is reached 
via the T5F Access Road. The fenced complex proper stands 
in a cleared wooded area and the tower is constructed on a 
manmade hill. A diagram of the facility is shown in Pigure 
III-126 . 
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Plate III-126 . 7700 Area. Site plan . 
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7700 Tower (1953). The tower is comprised of four, 315-foot 
tall steel towers erected at each corner of a 
rectangular concrete pad, 100' x 200' in size. Towers 
at the short sides of the rectangle are connected at 
the top by a crOBB steel support; the towers at the 
northwest side of the rectangle have an additional 
connector in the center which served as the instrument 
platfono. Guy wires (two-inch plow steel guys) connect 
to anchors at each corner of the tower. The tower is 
eguipped with a hoist system designed to lift the 
reactor off the ground. The concrete pad originally 
contained a pool for storage of the reactor, two hoist 
control stations, a positioning hoist and two pits . In 
recent years, the pool was infilled. A concrete 
drainage system leads down from the elevated concrete 
pad. 

7701 Pool (1953)1 The rectangular pool for reactor storage 
was located on the north side of the concrete pad. It 
is now covered with a 2-foot thick concrete slab. 

7702 Control Houae (1954): The control houee is an 
underground bunker, 12,768 square-feet in size, built 
directly under the concrete pad and tower. It is 
entered on the east" aide of the elevated tower area and 
on the west side a ramp descends from the pad to a 
hoist control station and the west entrance to the 
control house. The building today contains offices, 
laboratories and the original control panels . 

7703 Hoist House (1954). This metal-sided, shed-roofed 
building contains the controls for the main hoist 
operations. On the eouth side of the building faCing 
the tower are six multipane windows. Below each window 
are openings for the cables from the tower to connect 
to the hoisting mechanism. Between the tower and hoist 
house are cylinders on concrete pedestals which serve 
as guides for the cables. 

7704 Control House No . 2 (1954). This 2,235 square-foot 
control house is an underground (bunker) facility built 
of concrete connected by a short tunnel to Building 
7702 and to a ramp leading to the concrete pad. 

7705 Pump House (1963). This 540 square-foot pump house is 
a concrete block, flat-roofed structure. 

7706 Cooler (1963). This small building is a steel-framed, 
flat-roofed structure with metal sheathing. 

7707 Battery House (1963). Built of concrete block, this 
430 square-foot building has a flat roof. 
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7708 Reactor Shield Storage (1961): Located to the west of 
the tower, this 3,277 square-foot building is of steel 
frame construction with a gable roof and corrugated
metal siding. It has sliding track doors on the gable 
end: one panel contains a door and the other an 18-pane 
fixed window. Paired 18-pane windows are found to each 
side of the track doors. 

NO' Accessory buildings (n.d.): On the concrete pad are a 
small, square, two-story, metal-sided building with a 
flat roof which served AS the · SNAP Shelter, · a number 
of small Butler-type buildings, and storage tanks. 

OUTSIDE PENCE 

No t Civil Defense Bunker (ca. 1960). Immediately outside 
the fence on the northwest side of the complex is a 
concrete bunker with a flat face, inset room and 
monitors on top. The building was used to monitor 
radiation exposure/test shielding thickness. 

No t Water Tank (nod.): Located outside the fence on the 
north side of the property adjacent to the secondary 
TSF Access Road is a water tank. 

7750 Septic Tank (n.d.) 

7751 Sentry Post No. 22 at TSF Exclusion Pence (1947). This 
64 square-foot, wood-frame building has a hip roof, 
novelty-board siding and one-over-one wood-frame 
windows. It stands off State Route 95 at the perimeter 
fence and entrance to the TSF facility . It is thought 
to have been moved here from another location in 1952. 

7740 Radio Relay Tower (1964). Located atop Melton Bill 
east of the TSF, stands this radio transmission tower . 

ASSESSMENT OP ELIGIBILITY. It is the opinion of the 
BPS that the .forty-year o1d TSF ~8 except~ona11y s~qn1f1cant 
and is eligible for inclusion in the National Register under 
Criteria A and C. This innovative facility, with the 
capability of suspending a reactor in the air , is the only 
reactor facility ~ the United States -designed and built 
for radiation-shielding studies in which both the reactor 
source and shield samples could be raised into the air to 
provide measurements without ground scattering or other 
spurious effects (Muckenthaler 1992,33). The versatility of 
the TSF has allowed its use for numerous technological 
advancements in the fields of shielding and radiation 
scattering . The experiments conducted at the TSF during the 
ARE and in later years have continued with outstanding 
achievements in the field of shielding research . 
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The boundaries of the complex are discontiguous . They 
include all buildings within the fenced area around the 
Tower and the Sentry Post at the exclusionary fence . other 
buildinqs outside the main fenced area are not included 
(Buildings 7740, 7750, Bunker, Water Tank). Following is a 
list of contributing (C) and non~contributing (HC) 
structures in the complex. 

7700 C 
7701 C 
7702 C 
7703 C 
7704 C 
7705 HC 
7706 HC 
7707 HC 
7708 HC 
7751 C 
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Figure 111-127. 7700 Area. Tower Shielding Facility 
(1953) . Aerial view (ORNL 9970-88) of 
complex . View southwest. 

Figure 111-128. 7703 Hoist House (1954) . Note hoist cables 
emerging from building below windows and 
running across top of cable guides. View 
east. 
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Figure 111-129. 7702 Control House (1954) . Looking down 
from tower pad into underground bunker 
containing controls. Man hoist on tower 
leg at upper right . View east. 

Figure 111-130. 7751 Sentry Post No. 22 . (1947): Guard 
Post at exclusionary fence of TSP was 
moved here ca. 1952. View southwest. 
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7709 AREA CURRENT USE: Dosimetry Applications 
Research Pacility 
ORIGINAL USEs Health Physics Research 
Reactor/Dosimetry Applications Research 
Facility 

HISTORY: ORNL in the 1960s and 1970s was a center for 
nuclear research in the areas of safety, the environment and 
WAste disposal. In 1960, safety concerns were in the 
forefront since there had been fifteen reported accidents in 
the 1950s in which thirty people "received significant 
radiation doses " (Kerr et a1. 1992:19). Two of these 
accidents occurred at oak Ridge facilities . 

The study of radiation exposure is known as dosimetry 
and in 1960, ORNL created the Dosimetry Applications 
Research (OOSAR) Group for research, development and testing 
Associated with accident dosimetry. 

Two buildings were constructed in 1962 at a remote 
location for the conduct of studies in this field. One 
building housed research laboratories, and on the opposite 
side of a hill was the Health and Physics Research Reactor 
(HPRR) . The HPRR, originally known as the "fast burst 
reactor, · was a research tool that simulated a nuclear 
criticality accident. The small, unmoderated, unshielded 
reactor was used throughout the 1960s to test techniques and 
the hardware of nuclear Accident dos~try. 

An example of the SPRR's purpose WAS the 1960s 
experiments to help scientists estimate the solar radiation 
to which ApOllo AstronAuts would be exposed. The SPRR WAS 
also made available for testing of various dosimetry systems 
developed elsewhere. The staff of this facility were 
chiefly responsible for the development and implementation 
of the American National Standard: Dosimetry for 
Criticality Accidents which is a standard still in use 
today. The writers of the publication used information 
gained from the ORHL research and HPRR test results. The 
HPRR was shut down in 1987 but dosimetry research continues 
at the facility today. 

DESCRIPTION: This complex is located approx~tely two 
miles southeast of the ORNL main facilities complex on the 
Health Physics Research Reactor Access Road. It is 
comprised of five buildings and a guardhouse along the road 
to the northwest of the site . 
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Figure 111-131. 7709 Area. Site plan. 

7709 Health Physics Research Reactor (1962): Separated from 
the rest of the complex by a hill and connected to the 
complex (Building 7710) with a series of pipes, this 
3,004 square-foot, steel-frame, metal-sided, gable
roofed building stands alone within a fenced area. 

7710 DOSAR Facility (1962): This 2,574 square-foot, flat
roofed, concrete block structure has a loading bay on 
the front facade. Pipes emerging from the top of the 
structure at the rear are connected to Building 7709. 

7712 Dosar Low Energy Accelerator (1963): This 1,122 
square-foot, steel-frame, metal-sided building has a 
gable roof and roll-up door on the gable end. 

7735 Radiation Calibration Laboratory (1988): This new 
2,800 square-foot, concrete block building has a flat 
roof and corrugated-metal overhang . 

7953 Pump House-HPRR Waterline (1966): This 270 square
foot, concrete block pumphOUS8 stands on the road to 
Building 77 0 9 . 

7958 Sentry Post No. 23-HPRR (1981): This 64 square-foot, 
prefabricated flat-roofed guardhouse stands on the road 
to Area 7709. 

ASSESSMENT OF ELIGIBILITY: The DOSAR Facility and HPRR 
are less than fifty years old and do not fall within the 
period of significance. It is the opinion of the BPS that 
this facility is not exceptionally significant and is not 
eligible for inclusion in the National Register. Dosimetry 
research has been underway at ORNL and other Laboratories 
since the 1940s. This facility simply added and further 
advanced the field. In addition, an insufficient historical 
perspective exists to allow evaluation of the significance 
of the DOSAR Facility . 
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Pigure 111-132 . 7709 Health Physics Research Reactor 
(1962). The reactor shut down in 1987 . 
View northeast . 

Figure 111-133. 7710 Dosimetry Applications Research 
Facility (1962). The building contains 
research laboratories and the control room 
for the Health Physics Research Reactor 
(Building 7709). View northwest. 
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7813 AND 7846 AREA CURRENT USE: White Oak Lake and Dam 
ORIGINAL USE: White Oak Lake and Dam 

HISTORY: White Oak Creek flows through the ORNL main 
facilities complex and connects with the Clinch River to the 
west. During World War II, radioactive wastes were stored 
in underground tanks and low level wastes were released 
untreated into White Oak Creek. The low level wastes came 
from floor drains, operating areas and process cooling. 
Generally low in radioactivity, the waste did pose a hazard 
in the event of an accident at the plant whereas all waste 
could go directly into the creek. As designed in early 
1943, the system had waste passing through a settling basin 
and after sampling, it was discharged to White Oak Creek. 

In 1943, a dam was constructed on White Oak Creek at 
White Wing Road (today State Route 95) (Thompson 1963:Fiqure 
19) to provide a means of holding-up radioactive materials 
should they escape in the event of an accident. The dam 
created the 25-acre White Oak Lake. The existence of the 
lake allowed waste to settle to the bottom and lowered 
levels of radioactive wastes flowing through the dam and 
weir to the Clinch River. 

Due to its role in the disposal of nuclear waste, the 
lake was well known. The following anecdote concerns a 1965 
visit to ORNL by a team of Russians studying waste 
management. 

When we arrived at the White Oak Creek 
Bridge, every Russian raised his camera for 
permission to shoot. This creek was famous 
worldwide after the American papers at the Geneva 
Conference had described it as the outlet for 
ORNL-treated low level wastes. (Genung et ale 
1993.2-23). 

Waste processing at the plant was greatly improved with 
the construction of a waste water treatment plant in 1957 
and the reservoir was subsequently drained. However, the 
need remained to preserve the dam and weir as both a back up 
safety device in the event of an accidental release and for 
the monitoring and sampling of the treated water released 
from the plant before it flows into the Clinch River. 

In recent years, the refilled lake and lakebed have 
proved valuable tools for research on the effects of 
radioactivity on ecological systems since radioactive wastes 
have accumulated in the silt. Por example, the Health 
Physics Division has used the bed of White Oak Lake for 
plant research concerning the impact of radioactivity on 
plants. 
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DESCRIPTION: White Oak Lake, created by the White Oak 
Dam, is located north of SWSA 6 along White Oak Creek and 
approximately one and one-half miles southwest of the ORNL 
main facilities complex. The Dam is located at the point 
where the creek crosses State Route 95. 

7813 White Oak Creek Dam (1943, modified 1980): The 
structure is a low coffer dam built to back up water to 
form a lake and to divert water through an apparatus to 
allow monitoring and flow control. The coffer dam is 
a replacement of the original earthen dam. The 
original weir is no longer present. 

7846 White Oak Lake (1943), Manmade lake created by the 
damming of White Oak Creek. 

7871 Stream Flow Monitoring Station No.3 (n.d.): This 
small prefabricated building has corrugated-metal 
siding and stands atop the White Oak Dam. 

ASSESSMENT OF ELIGIBILITY, It is the opinion of the 
BPS that the White Oak Lake and Dam are eligible for 
inclusion in the National Register under Criterion A due to 
their significance in early waste management efforts. 
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Figure 111-134 . 7813 White Oak Dam (1943). View southeast 
from west side of State Route 95. 

Figure 111-135 . 7871 Stream Flow Monitorinq Station No. 3 
(n.d.). The prefabricated buildinq 
stands atop the dam. View north . 
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7852 AND 7860 AREA CURRENT USE: Inactive 
ORIGINAL USE: Hydrofracture Waste 
Disposal Process 

HISTORY: The safe disposal of radioactive waste and 
the rapidly growing amounts of stored wastes were an ongoing 
concern at ORNL in the late 19508. A study of waste 
disposal methods resulted in the development in 1959 of the 
hydro fracture method, based on a common oil field technique 
of hydraulic fracturing that is also used for water wells. 
The process entailed drilling deep wells and then applying 
pressure to crack (fracture) the rock. Once fractured, 
cement grout mixed with liquid WAste WAS injected into the 
rock fractures where it dispersed and hardened . 

The Old Hydro£racture Facility, Bui lding 7852, was an 
experimental and operational plant for the injection of 
waste grout into a fractured shale formation. The 
experimental design WAS tested in 1964-65 using diluted and 
concentrated waste solutions. Beginning in 1966, 
operational injections of concentrated LLLW from the ORNL 
system were routinely made until the facility shut down in 
1980. The plant was closed when the New Bydrofracture 
Facility, located just south of this site, was completed. 
The plant is now inactive and is scheduled for 
decommissioning in 1996 • 

The New Hydrofracture Facility (Building 7860) 
incorporated improved technology to continue the use of the 
hydrofracture method for liquid waste disposal. This 
facility shut down in the 1980s ao a reoult of the shift in 
opinion of preferred waste disposal methods . LLLWs, once 
disposed of using underground hydrofracture, now undergo 
volume reduction, solidification and storage in an above 
ground receptacle. 

DESCRIPTION: This complex is located 0.75 mile to the 
south of the ORNL main facilities complex . It is comprised 
of two physically separated building complexes I the Old and 
the New Hydrofracturing Facilities. 

Old Hydrofracturing Facility 

7852 Shale Fracturing Batch Plant (1964): This 146 square
foot, concrete block structure has a flat roof and is 
connected to four bulk storage tanks elevated off the 
ground on metal towers. The storage tanks were 
designed to hold cement and other solid constituents of 
the grout mix. Alterations include extensive work in 
1987 and 1988 to ~rove the deteriorating condition of 
this structure. 

7853 General Storage (1964): This 600 square-foot building 
has metal-siding, a gable roof, paired doors on the 
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gable end and a round silo standing at the front corner 
of the building. 

7854 Bquipment Storage for Building 7852 (n.d.) 

No • Cells (1964). These concrete cells contain the 
wellhead, injection pumps and mixer. Alterations were 
made to tbe cells in 1987-1988 to improve their 
condition. Work done includes repainting, installing 
metal covers on all hatch openings and penetrations. 

New Hydrofracturing Facility 

7860 New Hydrofracturing Facility (1980). This 4,125 
concrete, masonry, and steel-frame structure has two 
sections, a one-story, flat-roofed concrete section and 
a steel-frame, metal-sided tower with a flat roof. 

7830 ILW Waste Storage Tank Facility (1980). This 347 
square-foot, concrete block building has a flat roof 
and is attached to Building 7877. 

7863 General Storage for 7860 (1980): This 2,740 square
foot, steel-frame, metal-sided building has a gable 
roof . 

7877 LLW Solidification Facility (1987). This prefabricated 

• 

metal building has a low-pitched gable roof and roll-up • 
doors on the gable end. 

7882 Emergency Generator for Building 7877 (1988) 

ASSBSSKBNT OF ELIGIBILITY. Since the Graphite Reactor 
reached criticality in the early 1940s, research and 
development of safe disposal methods for radioactive waste 
has been ongoing at ORNL. Numerous methods were tried to 
dispose of the ever growing amounts of temporarily stored 
wastes and many were eventually discontinued due to 
advancements in technology and due to the growing concern 
for the environment and risks posed by disposal to humans. 
This waste disposal technology continues to evolve today . 

The hydro fracture method utilized at ORNL for about 
twenty-five years was one disposal method among many and was 
a derivative of a common oil and water well drilling 
technique. The method did not gain widespread usage and was 
discontinued due to reasons discussed above. 

Those facilities associated with the hydro fracture 
method of waste disposal are less than thirty years old and 
do not fall within the period of significance. It is the 
opinion of the HPS that they are not eligible for inclusion 
in the National Register. 
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Figure 111-136. 7852 Old Hydrofracturinq Facility (1964). 
View of bulk storage tanks designed to 
hold the grout mixture. View northwest. 

Figure 111-137. 7860 New Hydrofracturinq Facility (1980). 
View southeast. 
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7900 AREA CURRENT USE: High Flux Isotope Reactor 
Experiment Facility (HFIR)/Transuranium 
Element Processing Program 
ORIGINAL USE: High Flux Isotope Reactor 
Experiment Facility (HFIR)/Transuranium 
Element Processing Program 

HISTORY: The 7700 Area is associated with ORNL's 
Transuranium Element Processing Program, designed to produce 
transuranic elements (isotopes). In addition to isotope 
production, the HFIR conducted neutron scattering research 
used in fields such as chemistry and physics. Studies were 
also conducted on the effects of irradiation on materials. 
The main buildings of the complex, the High Flux Isotope 
Reactor (HFIR) and the Transuranium Processing Facility, 
contained the two key components of the program. 

The first high flux reactor was built in Idaho in 1947 
and a decade later, the Soviets "designed a reactor that had 
surpassed it" (Johnson and Schaffer 1992.144) in technology 
and performance. The United States responded by a 
development program aimed at constructing a high flux 
research reactor that would allow "'purely scientific 
studies of transuranic elements' and augment the 'production 
of .. • radioisotopes.' " (Johnson and Schaffer 1992:144) 

The HFIR (Building 7900) was completed in 1965 and has 
the world's highest thermal neutron flux (Greenstreet 
1992:60). The flux, trap-type HFIR is a light water-cooled 
aluminum clad fuel plate reactor that utilizes highly 
enriched 0-235 for fuel. It achieved criticality in 1966. 

In 1966, ORNL built the Transuranium Processing Plant 
(Building 7920) to chemically extract the newly produced, 
intensively radioactive heavy elements produced in the HFIR . 
In that first year, the facility shipped over forty orders 
of transuranic elements to national laboratories, 
universities and industrial concerns in the United States 
and to three foreign countries (Genung et al. 1993:2-33). 
The facility has continuously operated and expanded since 
1966 and serves as a valuable research tool, providing 
isotopes used in basic research throughout the United 
States. 

DESCRIPTIONs This complex is located south of the ORNL 
main facilities complex and south of Melton Valley Drive. 
It is a controlled access facility within a fenced area. 
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Figure 111-138. 7900 Area. Site plan. 

7900 High Flux Isotope Reactor (1965). This structure 
houses the Hiqh Fluz Isotope Reactor. The 61,758 
square-foot structure is of concrete construction and 
has five stories in the tower section and a basement. 

7901 Electrical Building for 7900 (1965). Connected to 
Building 7900, this 3,140 square-foot, concrete block 
structure has a flat roof. 

7902 Cooling TOwer for 7900 (1965). This 7,264 square-foot, 
wood structure stands to the southeast of the reactor. 

7903 Cooling TOwer Equipment for 7900 (1965). This small, 
640 square-foot, concrete block structure is attached 
to the cooling tower (Building 7902). 

7904 Sewage Treatment Plant for 7900 (1961) 

7905 Retention Pond No.1 (1961)1 Manmade pond Associated 
with Building 7904. 

7906 Retention Pond No.2 (1961). Hanmade pond associated 
with Building 7904 . 

7907 Retention Pond No.3 (1961). Hanmade pond associated 
with Building 7904. 

7908 Retention Pond No.4 (1961). Hanmade pond associated 
with Building 7904. 

7910 Office Building for 7900 (1965). This 13,240 square
foot, concrete structure houses offices. It has a flat 
roof, roll-up door on the main facade and a bank of 
multipane windows . 
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7911 Stack for 7900 (1965)1 This concrete stack stands to 
the northwest of the reactor . 

7912 Fan Shed for 7911 (1965). Attached to 7911, this open 
shed is on a concrete slab and has metal supports and a 
gable roof. . 

7913 Filter pit for 7911 (1965). This pit contains 
equipment on a concrete pad next to 7911. 

7914 Equipment and Parts Storage Building (n.d.). This 
2,370 square-foot, metal-sided, gable-roofed structure 
has a roll-up door on the gable end. 

7914 (A) Annex to 7914 (n.d.) 

7915 Operations Storage Building (n.d.). This 2,370 square
foot, metal-sided, gable-roofed atructure has a roll-up 
door on the gable end. 

7916 Softener Building for Cooling Tower, 7902 (1975). This 
small, 640 square-foot, concrete block, gable-roofed 
building stands adjacent to Building 7902. 

7917 Research Reactors Division Office Building (1990). 
This two-story modern office building has a flat roof, 
brick facing and large banks of tinted glass windows . 

7919 Process Waste Monitor (n.d.). This 256 square-foot, 
prefabricated, metal, gable-roofed building is adjacent 
to Building 7900. 

7920 Radio Chemical Engineering Development Center (1966): 
Tbis tall 33,215 square-foot, concrete block building 
is irregular in shape and has a flat roof. 

7921 Emergency Generator for 7920 (1966). This 200 square
foot, small, square concrete block structure houses the 
emergency generator for Building 7920. 

7922 Breaching and Fan Area for 7920 (1982). This 1,300 
square-foot, prefabricated metal shed has a gable roof. 

7930 Radio Chemical Engineering Development Center (1968). 
This 38,937 square-foot, concrete block building has a 
flat roof, three floors and a basement . 

7931 Emergency Generator for 7930 (1968): Tbis 200 square
foot, concrete block building has a flat roof . 

7932 Waste Sampling Building for 7930 (1968). This 146 
square-foot, concrete block building has a flat roof. 

322 

• 

• 

• 



• 

• 

• 

7934 Volume Reduction Facility (1984): This 2,500 square
foot, prefabricated metal building has a flat roof. 

7935 Containerized Waste Storage Facility (1984): This 
2,500 square-foot, prefabricated metal building has a 
flat roof. 

7952 Low Level Waste Pumping Station (1966): This 256 
square-foot, concrete block building stands adjacent to 
the settling ponds. 

7953 Pump House HPRR Waterline (1966): This small, 270 
square-foot, concrete block building has a flat roof. 

7955 Sentry Post No. 23. HPRR (1981): This 40 square-foot, 
prefabricated steel-frame, metal-sided sentry post 
stands at the gates to the complex. 

7957 Office Trailer (1976): This is a modern trailer . 

7960 Tool Storage Building (1988): Located to the east of 
Building 7900, this 1,600 square-foot, prefabricated 
metal building has a gable roof. 

7961 Melton Valley Waste Collection Tanks (1987): These 
round tanks and accessory equipment are to the 
southeast of Building 7900. 

7962 Neutron Users Office and Laboratory (1988): This 5,590 
square-foot building is two stories in height with a 
flat roof, brick and metal siding and banks of windows. 

7963 Fan Shed for 7930 (n.d.), This is a 432 square-foot, 
prefabricated metal-sided building. 

7964 (A) Office Trailer for Research Reactor Division 
(1988)1 This is a modern 2,160 square-foot trailer. 

7964 (B) Office Trailer for Research Reactor Division 
(1988), This is a modern 2,160 square-foot trailer. 

7964 (e) Office Trailer for Research Reactor Division 
(1988)1 This is a modern 2,160 square-foot trailer. 

7964 (D) Office Trailer for Research Reactor Division 
(1989): This is a modern 2,160 square-foot trailer. 

7964 (E) Office Trailer for Research Reactor Division 
(1990): This is a modern 2,160 square-foot trailer. 

7964 (F) Office Trailer for Research Reactor Division 
(1990): This is a modern 2,160 square-foot trailer. 
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7965 (A) Office Trailer for Chemi cal Tech (1988): This is a 
modern 2,160 square-foot trailer. e 
ASSESSMENT OF ELIGIBILITY: The HFIR is less than fifty 

years old and does not fall within the period of 
significance . Thus, it is the opi nion of the HPS that this 
fac i lity is not eligible for inclusion in the National 
Register . The HFIR was the third of its kind developed, the 
first elsewhere in the United States in 1947 and the second 
by the Soviets in 1958. Subsequently, the development of 
this reactor facility was not a new significant technology. 
It is the opinion of the HPS that insufficient time has 
passed to develop a historical perspective to assess the 
National Register eligibility of the facility. 

Figure III-139. 7900 Area. High Flux 
Experiment Facility. 
looking northwest . 
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Figure III-140. 

Figure III-141. 

7900 High Flux Isotope Reactor (1966) . 
This building houses the reactor which is 
st"ill operational. View northeast. 

7920 Radiochemical Engineering Development 
Center/Trans uranium Processing Plant 
(1966). View southwest . 
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Figure 1II-142 . 7962 Neutron Users Office and Laboratory 

(1988). The building is one of two 
facilities built in the complex since 
1988. View southwest . 
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SOLID WASTE STORAGE AREAS (SWSAs) 
SWSA 3, SWSA 4, SWSA 5, SWSA 6, SWSA 7 

CURRENT USE, Temporary and/or 
Permanent Storage of Waetes (some 
inactive) 
ORIGINAL USE"' Temporary and/or 
Permanent Storage of Wastes 

HISTORY' As Boon as operations got underway in 1943 
for the Manhattan Project, the Clinton Laboratories 
recognized the importance of, and difficulties in, the 
disposal of nuclear waste. Since nuclear science WAS a 
relatively new field and disposal of nuclear WAste a very 
new challenge, the Chemical Technology Division had to 
develop a new technology and in the meantime waste WAS 
-temporarily· stored. Since 1943, storage areas were active 
at ORNL, the first two were located within the ORNL main 
facilities complex. As technology progressed, methods were 
tried. and proven for the disposal of WAste in-ground. 
Following is a brief history and description of the five 
SWSAs outside the ORNL main facilities complex, SWSA 3, SWSA 
4, SWSA 5, SWSA 6 and SWSA 7 . 

INVENTORY 

1001 Solid Waste Storage Area 3. SWSA 3 began active 
storage in 1946. It remained active for approximately five 
years and was then closed to trench disposal. The site WAS 
used AS a landfill for storage of low-level WAstes and to 
store scrap metal. 

SWSA 3 is located in a fenced area 0 . 6 mile west of the 
ORNL main facilities complex at the wast end of White oak 
Avenue. The grassed site encompasses apprOximately seven 
acres and contains trench burials and drums . 

7800 Solid Waste Storage Area •• SWSA 4 began 
operat.lona in 1951 and continued until 1956. Trenches and 
auger holes were used for disposals . Wastes fram ORNL and 
other AEC facilities are stored here. 

SWSA 4 is located approximately 0.5 mile southwest of 
the ORNL main facilities complex and is bounded by Lagoon 
Road and Chemical Waste Area Access Road. The grassed s1 te 
encompasses 23-acres and is surrounded by a fence. 
Throughout the site are a network of ditches. 

Buildings on the site are. 

7833 Alpha Greenhouse Facility (1976). prefabricated 
metal 

7874 Environmental Services Division Storage Building 
(1987). 2,400 square-foot, prefabricated metal 

327 



7881 Guard Post 24 (n . d . ) 

7802 Solid Waste Storage Area 5. SWSA 5 opened in 1959 ... 
and operated until 1973. A small portion of the facility 
remains operational today. Trenches and auger holes were 
used for disposals. 

SWSA 5 is located east of White Oak Creek between SWSA 
4 and Melton Branch. SWSA 5 encompasses approximately 
eighty acres with fifty in use and the rema~der as a 
buffer. Two major areas serve two different functions lone 
was used for trench burial while the other is currently used 
to store retrievable waste. The grassed site is fenced and 
contains several unpaved roads and drainage ditches. 

Buildings on the site are: 

7823 Underground Storage Building (1972) 
7823 (A) Hillside Silos (1971). shed banked into hill 
7823 (B) Temporary Waste Storage Pacility 
7823 (C) Temporary Waste Storage Facility 
7823 (D) Temporary Waste Storage Facility 
7824 Radioactive Waste Storage Building (1975). 

corrugated-metal siding 
7826 Retrievable Waste Storage Facility (1976). 1,500 

square-feet, concrete block 
7827 High Level Alpha Storage (1976) 
7829 Peach Bottom Storage Wells (1975). 200 square

feet, concrete 
7831 Solid Waste Compactor Facility (1978). gable

roofed building with side-shed addition 
7831 (A) Shed (n.d . ). shed with metal facing, one side 

open 
7831 (B) Trailer (n . d.) 
7831 (C) Straw Shed 
7834 Retrievable Waste Storage Pacility 
7855 Storage Facility for HRL Retrievable Waste (1988). 

2,900 square-feet, concrete 
7879 TRu/LLW Staging Facility 

Buildings across from the entrance to SWSA 51 

7819 Interim Decontamination Facility (1964): 2,200 
square-foot building, across from the entrance to 
SWSA 5 in fenced area, corrugated-metal siding and 
gable roof. 

7822 Solid Waste Storage Area 6: SWSA 6 began 
operations in 1969 and continues in use today. It is a 
shallow land burial site with wastes disposed of in trenches 
and auger holes. Due to Resource Conservation and Recovery 
Act regulations, a protective high-density cap was installed 
over certain areas which are now inactive. 

328 

... 

... 



• 

• 

• 

SWSA 6 is located approximately 0.75 mile from the ORNL 
main facilities complex and is bounded by Lagoon Road, White 
Oak Lake and State Route 95. Approximately ten acres 
contain high-density polyethylene caps over the burials 
trenches. 

Buildings on the site are: 

7842 Storage Shelter (1983): Gable-roofed building 
7878 SWSA 6 Staging Fac. (1987): Gable-roofed building 
7886 Interim Waste Management Facility (n.d.): Open 

shed structure with prefabricated metal-sided 
building underneath. 

No f Tumulus Pads with prefabricated gambrel-roofed 
structures: rubberized buildings manufactured by 
Rubb. 

No t Burial pits 

7575 Solid Waste Storage Area 7 (Under development in 
19905): SWSA 7 is located on the south side of Melton 
Valley Drive immediately east of the Molten Salt Reactor 
Experiment Building (Building 7503). 

Buildings under development on the site are: 

7576 Bulk Contaminated Soil Facility (n.d . ): 5,100 
square-feet, prefabricated metal 

7577 TRU Storage Facility (n.d.): 7,200 square-feet, 
prefabricated metal 

ASSESSMENT OF ELIGIBILITY. Although these waste 
disposal areas portray the history of nuclear waste disposal 
at ORNL from the days of the Manhattan Project to the 
present, it is the opinion of the HPS that these properties 
do not possess sufficient significance for inclusion in the 
National Register. 

Fiqure 111-143. Solid Waste Storage Area 6 (1969): View of 
caps, looking toward southeast. 
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OUTLYING PRQPERTIES: In addition to the properties 
previously discussed by area, there are numerous properties 
located at outlying areas of the ORR. Examples of property 
types are: environmental study areas, prefabricated 
buildings, communication and monitoring instruments and 
towers, trailers, waste storage areas, and water resources 
such as creeks and reservoirs. 

In consultation with the TN-SHPO and representatives of 
the DOE and the ORNL, the HPS determined that the outlying 
properties listed in Table 111-3 are not eligible for 
inclusion in the National Register. 
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SOKKARY' It is the opinion of the BPS that the 
following ORNL properties Are eligible for inclusion in the 
National Register. 

1) 

2) 

3) 

4) 

5) 

The Oak Ridge National LAboratory Historic 
District (comprised of portions of the ORNL main 
facilities complex). 

Buildings 7001 And 7002 in the East Support Area . 

Building 7503, Aircraft Reactor Experiment 
Pacility/Molten Salt Reactor Experiment Pacility 

7700 Area, Tower Shielding Pacility 

7813 White Oak Dam And 7846 White OAk Lake 

As stated in Chapter I of this report, it is the 
opinion of the HPS that certain ORHL properties should be 
reevaluated AS they reach fifty years of age or once a 
sufficient time period has passed to allow formation of a 
historical perspective . It is also common to reevaluate an 
evolving class of structures such as those at ORNL every ten 
years. 
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CBAPTBR IV, ABSBSSXENT or BPPBCTS - PROPOSBD 
BUILDIBG PROGRAK 

STATEMENT OF DETERMINATION: DOE is proposing an 
expansion program at ORNL. This expansion program would 
involve both the demolition of existing structures as well 
as the construction of new facilities at various locations. 
Due to the federal funding, DOE is required to comply with 
Section 106 of the National Historic Preservation Act (NHPA) 
of 1966, as amended. Regulations detailing the 
implementation of this act are codified at 36 CFR 800 . 

The NHPA requires DOE to identify any properties 
(either above-ground buildings, structures, objects, or 
historic sites or below ground archaeological sites) of 
historic significance. For the purposes of this 
legislation, historic significance is defined as those 
properties which are included in the National Register or 
which are eligible for inclusion in the National Register 
(National Register criteria are codified at 36 CFR 60.4). 
Once historic properties are identified, DOE is required to 
determine if they are being affected by the proposed 
project. If any historic properties are being affected, DOE 
is required to provide the Advisory Council on Historic 
Preservation (an independent federal agency) an opportunity 
to comment on those effects. 

SURVEY RESULTS: It is the opinion of the HPS that the 
following properties at ORNL are eligible for inclusion in 
the National Register: (1) the ORNL Historic District, 
which is located in the central portion of the ORNL main 
facilities complex and includes facilities within the 2000 
through 5000 Areas; (2) Buildings 7001 and 7002 located in 
the East Support Area (7000 Area); (3) Building 7503, the 
Aircraft Reactor Experiment Facility, now referred to as the 
Molten Salt Reactor Experiment Facility; (4) the Tower 
Shielding Facility (7700 Area), which includes Buildings 
7700, 7701-7704 , and 7751; and (5) White Oak Lake and Dam. 
The Graphite Reactor, Building 3001, is the only property 
located within the ORNL main facilities complex (and within 
the boundaries of the proposed ORNL Historic District) that 
is presently included in the National Register . The 
Graphite Reactor operated between 1943 and 1963 and was 
designated a National Historic 
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Landmark in 1966 by the National Park service. The New • 
Bethel Baptist Church, Building 0903, was also identified as 
being presently included in the National Register. 

PROJECT DESCRIPTION: In order to provide adequate 
facilities for future missions of ORNL, ORNL has evaluated 
its existing facilities and assessed its needs for future 
programs. This analysis is contained in a 1992 report 
produced by ORNL entitled "ORNL Site Development Plan" [ORNL 
1992b]. This plan is the basis for the discussion of 
effects in this chapter. 

According to the ORNL Site Development Plan, "Less than 
43' of ORNL's building space is deemed adequate. While 
approximately one-third of the Laboratory's space can be 
rehabilitated, 22' must be replaced" (ORNL 1992b:4) . The 
ORNL Site Development Plan goes on to say, "ORNL's diverse 
projects require many types of facilities ranging from 
ordinary offices to highly specialized and unique laboratory 
facilities .... However, only 40\ of the laboratory space and 
35\ of the office space is considered adequate" (ORNL 
1992b: 4-5). Many experimental facilities, such as reactors 
and radioisotope production equipment, have reached the end 
of their useful life and presently require siqnificant 
expense for surveillance activities as well as occupy space 
that could be otherwise utilized. As a result, many of the 
existing facilities must either be replaced or 4It 
rehabilitated. In addition, "some roadways retai n their 
pre-World War II alignment, diminishing transportation 
efficiency" (ORNL 1992b: 5) and they need to be widened and 
realigned. 

In addition to addressing the needs of existing sites, 
ORNL plans to erect three major facilities within the next 
fifteen years. Figure IV-l contains a map showing these 
proposed construction sites . The Advanced Neutron Source 
(ANS) "will be the world's most powerful neutron research 
facility. The ANS, designed to replace ORNL's High Flux 
Isotope Reactor and High Flux Beam Reactor, will greatly 
enhance research capabilities in neutron scattering for 
condensed matter physics, materials science, chemistry, and 
biology" (ORNL 1992b:l0). ANS startup is planned for fiscal 
year 2000 . The complex, with its support facilities, 
utilities , roads and parking will require approximately as 
acres of land. ORNL has proposed to build this complex on 
the south side of Melton Valley Road on a previously 
undisturbed site . This site is about 2000 feet east of the 
Aircraft Reactor Experiment Facility (National Register 
eligible) and roughly halfway between it and the 
Experimental Gas-Cooled Reactor/Robotics and Process Systems 
Complex. 
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FIGURE IV-l 

PROPOSED DEVELOPMENT SITES, ORNL 
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The second facility is the Life Sciences Complex which 
will be an expansion of the existing environmental complex 
that now exists in the 1500 Area. This complex is located 
immediately to the west of the ORNL main facilities complex 
where the proposed ORNL Historic District is located. The 
Life Sciences Complex "will establish an efficient, 
consolidated research center for biology programs, with 
emphasis on mammalian genetics, waste R&D [Research and 
Development], global sciences, and energy efficiency. The 
complex will provide new laboratories for the expanding R&D 
needs of the Biology, Health and Safety Research, 
Environmental Sciences, and Energy divisions and will offer 
modern facilities in place of old buildings that are often 
crowded, inefficient, and in need of repair" (ORNL 
1992b:10). This facility will occupy rouqhly 52 acres . 

The third facility is the Materials science and 
Engineering Complex (MS&E). This facility would include the 
existing Holifield Heavy Ion Research Facility, which is 
located immediately to the east of the ORNL main facilities 
complex which contains the proposed ORNL Historic District. 
The proposed facility would provide "state-of-the art 
research facilities for programs that address national, 
regional, and local needs for materials R&D. The MS&E 
complex includes a new Solid state sciences Building, a 
Center for Advanced Microstructural Analysis, a Center for 
Study of Advanced Materials, and a Composite Materials 
Laboratory .••• The Complex will also meet the critical need 
to replace deteriorated buildings and to alleviate severe 
crowding in present ORNL materials facilities" (ORNL 
1992b:l0). This facility will occupy about 45 acres. 

In addition, ORNL has placed "high priority on three 
other new building proj ects . " These three include an 
Advanced Computing Technology Center, a Technology Transfer 
center, and a Waste Handling and Packaging Plant (ORNL 
1992b: 10) • 

ThUS, as shown on previous Figure I V-l, beginning on 
the northwest corner and proceeding clockwise, ORNL is 
planning new construction in the following areas. In the 
1500 Area, ORNL plans to build a new 52-acre Life Sciences 
Complex. This area is roughly 1,000-1,500 feet west of the 
proposed ORNL Historic District, and several buildings 
presently exist between them. Figures IV-2, IV-3, and IV-4 
contain maps of the proposed development plan and the 
proposed ORNL Historic District. Immediately adjacent to 
the proposed ORNL Historic District , and containing a small 
portion of the proposed ORNL Historic District, is the 
proposed 10-acre Multi-Divisional 
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Offices and Technical Services Complex. As planned, this 
complex includes the construction of a new building on the 
site of two buildings that contribute to the proposed ORNL 
Historic District, Buildings 2000 and 2001, and would thus 
require their demolition. In addition, the ORNL Site 
Development Plan proposes to demolish several buildings 
within the proposed ORNL Historic District . These include 
the following contributing buildings: 3004, 3005, 3010, 
3023, 3026, 3028, 3029, 3030, 3031, 3032, 3036, 3038, 3039, 
3042, 3080, 3523, 3550, 3587, 3592, and 4507. The ORNL Site 
Development Plan also proposes to rehabilitate the following 
contributing buildings: 3019, 3025, 3500, 4501, 4500N, 
5000. and 5500. 

The eight-acre central Research and Technical Support 
Facilities complex is located to the northeast of the 
proposed ORNL Historic District. The MS&E Complex is 
located to the east of the proposed ORNL Historic District 
around the existing Holifield Heavy Ion Research Facility. 
The Education Advancement and Technology Transfer Campus is 
located to the northeast of the ORNL main facilities complex 
on the north side of Bethel Valley Road opposite the 
Holifield Heavy Ion Research Facility and the East Support 
Area. Figure IV-5 contains a map showing this area. This 
proposed site presently contains the National Register 
included New Bethel Baptist Church and Cemetery, which would 
remain but would be surrounded by the proposed facility . 
The ORNL Site Development Plan includes limited demolition 
within the East Support Area and continued use of Buildings 
7001 and 7002, which in the opinion of the HPS are eligible 
for inclusion in the National Register; see Figure IV-6. 

The FUture Research and Development Facilities, the 
Engineering Technology Complex, the Fusion Neutron Source 
Experiment, the Advanced Neutron Source facility, proposed 
Solid Waste Storage Areas, and the Radiochemical Engineering 
Center are located on the south side of Melton Valley Drive . 
The only historic property in this area is the Aircraft 
Reactor Experiment Facility, Building 7503, which is located 
between the Radiochemical Engineering Center and the Solid 
Waste Storage Areas; see Figure IV-7. The ORNL Site 
Development Plan proposes to demolish the Aircraft Reactor 
Experiment Facility, Building 7503. The last area shown on 
Figure IV-l is the Waste Handling, Packaging, and 
Solidification Facilities near the existing Old and New 
Hydrofracture Facilities. It is located to the east of 
White Oak Lake and Dam which are eligible for inclusion in 
the National Register in the opinion of the HPS . It is also 
proposed to widen and relocate State Route 95 and Bethel 
Valley Road. The ORNL Site Development Plan does not 
propose any work to the White Oak Lake and Dam except to 
bypass the property leaving it intact; see Figure IV-S. 
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PROPOSED IMPROVEMENTS TO EAST SUPPORT AREA 
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PROPOSED IMPROVEMENTS NEAR ARE (BUILDING 7503) 
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PROPOSED IMPROVEMENTS TO SR-95 AT WHITE OAK LAKE & DAM 
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The ORNL Site Development Plan proposes to renovate the 
Tower Shielding Facility, which in the opinion of the HPS is 
eligible for inClusion in the National Register, for 
continued use; see Figure IV-9 . 

DISCUSSION OF EFFECTS: The HPS was directed to assess 
effects from new construction as defined in the ORNL site 
Development Plan to historic properties identified through 
this survey. Based on information in this report, it is the 
HPS's opinion that the proposed expansion program, will have 
an adverse effect to the proposed ORNL Historic District, 
the New Bethel Baptist Church, and the ARE. It is the HPS's 
opinion that the proposed expansion program, as presently 
defined, will have no adverse effect to the Tower Shielding 
Facility. It is the HPS's opinion that the proposed 
expansion program, as presently defined , will have no effect 
to Buildings 7001 and 7002 in the East Support Area and to 
the White Oak Lake and Dam. 

The geographical setting of ORNL in Bethel Valley is 
given in detail in other sections of this report. To 
briefly recap this context , ORNL is sited in an area that 
was chosen for its geographical isolation and for its 
trademark ridge and valley topography. ORNL is located on a 
cleared valley floor surrounded by steep hills. Over the 
years, ORNL has built other facilities in the Bethel Valley 
area and still others in surrounding valleys. Only limited 
development has occurred on the hillsides. 

The setting consists of an isolated rural valley with 
industrial, office, and support facilities concentrated on 
the cleared valley floor surrounded by steep hillsides 
covered with forests. This historic setting is related to 
two historical trends. The first concerns the general 
tendency of industrial facilities to utilize the more 
valuable cleared valley floors for their key buildings. The 
second is that the key sites in the Manhattan Project were 
deliberately located in isolated valleys in rural settings. 
Thus, the cleared valley floor setting surrounded by 
forested hillsides is an essential component of the 
property's setting, and due to the evolving nature of the 
property, in the opinion of the HPS, this element is one of 
the few key setting issues. 

It is the opinion of the HPS that, in general, the 
construction of the new complexes around the property 
constitutes no effect to the historic properties. It is the 
HPS's opinion that the no effect determination is dependent 
on new construction being sited along the valley floors and 
not on the hillsides due to the importance of the cleared 
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valley floor setting. It is also dependent on the new 
complexes being less than approximately three stories in 
height except when technological features require taller 
structures (such as the existing stacks). This height 
requirement can vary in the outlying areas depending on the 
topography and siting. The objective is to avoid towering 
skyscrapers that would mar the hillside vistas of the ridge 
and valley setting. Construction of new complexes is not in 
and of itself a problem, the only issue is doing it in such 
a way that it preserves the ridge and valley setting of the 
properties. 

~otential effects related to activities proposed in the 
ORNL site Development Plan are given below for each property 
included in or identified by the BPS as eligible for 
inclusion in the National Register. The text of criteria of 
Effect and Adverse Effect which is used in the section 106 
process to define effects is given below: 

800.9 Criteria of Effect and Adverse Effect 

(a) An undertaking has an effect on a 
historic property when the undertaking may alter 
characteristics o~ the property that may quali~y 
the property for inclusion in the National 
Register. For the purpose of determining effect, 
alteration to features of the property's location, 
setting or use may be relevant depending on a 
property's significant characteristics and should 
be considered. 

(b) An undertaking is considered to have an 
adverse effect when the effect on a historic 
property may diminish the integrity o~ the 
property's location, design, setting, materials, 
workmanship, feeling, or association. Adverse 
effects on historic properties include, but are 
not limited to: 

(1) Physical destruction, damage, or 
alteration of all or part of the propertYi" 

(2) Isolation o~ the property ~rom or 
alteration of the character of the property's 
setting when that character contributes to the 
property's qualification for the National 
Registeri 

(3) Introduction of visual, audible, or 
atmospheric elements that are out of character 
with the property or alter its setting; 
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(4) Neglect of a property resulting in its 
deterioration or destruction; and 

(5) Transfer, leasa, or sale of the 
property . 

(c) Effects of an undertaking that would 
otherwise be found to be adverse may be considered 
as being not adverse for the purpose of these 
regulations: 

(1) when the historic property is of value 
only for its potential contribution to 
archeological, historical, or architectural 
research, and when such value can be Bubstantially 
preserved through the conduct of appropriate 
research, and such research is conducted in 
accordance with applicable professional standards 
and guidelines; 

(2) When the undertaking is limited to the 
rehabilitation of buildings and structures and is 
conducted in a manner that preserves the 
historical and architectural value of affected 
historic property through conformance with the 
Secretary's ·Standards for Rehabilitation and 
GUidelines for Rehabilitating Historic Buildings-; 
or 

(3) When the undertaking is limited to the 
transfer, lease, or sale of a historic property, 
and adequate restrictions or conditions are 
included to ensure preservation of the property's 
significant features. 

OAK RZPGB ~TZOBAL LaBORATORY BZ8TORZC DZ8TRZCT. The 
ORNL main facilities complex and surrounding ~acilities are 
of an industrial and functional nature. The initial 
development during the 1943-1945 period occurred quickly, 
and it was believed that it would be temporary. The primary 
concerted building effort for permanent buildings was 
Program H between 1949 and the early 1950s. Several of 
these buildings reflect a conscious design and layout, such 
as Building 4500N and the buildings on Isotope Circle . Some 
of the later buildings in the immediate vicinity of these 
buildings, such as Building 4500S, also reflect a conscious 
design effort to blend with these earlier substantial brick 
buildings. Although some of the streets within the complex 
are laid out in a grid pattern, and buildings tend to front 
directly onto these streets, to a large degree, development 
was random both in 
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the layout of the buildings and in their design. In 
general, buildings throughout the ORNL main facilities 
complex vary tremendously in size and scale, but most tend 
be rambling low-scale structures one, two, or three stories 
in height. Although many of the more prominent buildings 
from the 1950& are of brick construction, exterior materials 
on many of the contributing buildings vary greatly. 
Existing buildings tend to be functional with little or no 
ornamentation. 

Many non-historic buildings are situated around the 
edge of the proposed ORNL Historic District and serve as a 
buffer between it and new construction. Even so, much of 
the new development would be visible from the historic 
district. However, ORNL itself has seen many construction 
activities over the years, and the evolving nature of it as 
a research facility is tied to new and evolving construction 
projects. In a sense, new construction to expand research 
opportunities is part of the significance of the property. 
Thus, it is the opinion of the HPS that new buildings in and 
of themselves do not affect the setting of the proposed ORNL 
Historic District. 

If the design of the new buildings in the immediate 
vicinity of the proposed ORNL Historic District are 
consistent with the existing buildings in materials, size, 
scale, and design, it is the opinion of the HPS that the new 
construction component of the proposed building program 
would have no adverse effect to the proposed ORNL Historic 
District. As discussed above, a wide variety of building 
materials exist in the proposed district although brick is a 
predominant material . The size and scale are of particular 
importance, and the new buildings at the ORNL main 
facilities complex should be no taller than three stories . 
The design of most of the buildings is plain and functional 
in nature. New design should be similar. For instance, the 
Oak Ridge City Hall is an excellent example of Post-Modern 
design at its location on the Oak Ridge TUrnpike in Oak 
Ridge, but it is the opinion of the HPS that the same design 
would be inappropriate at ORNL. 

While the new construction can be viewed as not 
adversely affecting the proposed ORNL Historic District, it 
is the opinion of the HPS that widening Bethel Valley Road 
to five lanes would be an adVerse effect to the proposed 
ORNL Historic District. The existing two-lane road conforms 
to the rural ridge and valley setting and widening it to 
five lanes would alter a feature of the property's setting 
which contributes to its National Register eligibility [36 
CFR 800 . 9(b) (2)). and which would introduce a facility out 
of character with its setting [36 CFR 800 . 9(b)(3)) . 
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The most detrimental effect to the proposed ORNL 
Historic District is the proposed demolition of several 
contributing properties, an adverse effect under 36 CFR 
800(b)(1). Several of these buildings are considered key or 
pivotal buildings within the proposed district (for 
instance, Buildings 3004, 3005, ·3010, 3026, 3028, 3029, 
3030, 3031, 3032, 3036, 3038, 3042, and 3550). Although the 
demolition of one or even a few of these buildings would not 
necessarily result in the entire historic district no longer 
being eligible, it is the opinion of the HPS that such wide-
scale demolition within the heart of the proposed ORNL 
Historic District could result in the district no longer 
being eligible. However, it would be the opinion of the HPS 
that some of the remaining buildings would be individually 
eligible. 

The ORNL Site Development Plan includes the renovation 
of several contributing buildings in the proposed ORNL 
Historic District. If the proposed renovations meet the 
secretary of the Interior's "Standards for Rehabilitation 
and Guidelines for Rehabilitating Historic Buildings," this 
work would consti tute no adverse effect to the proposed ORNL 
Historic District [36 eFR 800.9(c)(2)j. 

BInf BBTJIBL IlAP'rZST CII1lRCII AJtI) CEJIE'l'BRY, The New Bethel 
Baptist Church and Cemetery are located on the north side of 

• 

Bethel Valley Road . The period ot significance for the New • 
Bethel Baptist Church extends through 1949, and to a certain 
degree, its 1949 setting is somewhat intact. Although much 
of the existing ORNL was built after 1949, ORNL was begun 
during the church's period of signi ficance. Thus, ORNL 
itself is not intrusive to the setting of the church , and 
limited new construction at the ORNL main facilities complex 
on the south side of Bethel Valley Road would not affect the 
setting of the church. 

However, the ORNL Site Development Plan, as shown on 
previous Figure rv-5, contains extensive development on the 
north side of the existing Bethel Valley Road that would 
completely surround the church. It is the opinion of the 
HPS that construction of these buildings would be an adverse 
etfect to the church. The existing open space around the 
church contributes to the rural ridge and valley setting, 
and the extensive construction of new buildings around the 
church would alter a feature of the property's setting which 
contributes to its National Register eligibility [36 eFR 
800 . 9(b)(2)], and which would introduce facilities out of 
character with the church's setting [36 eFR 800.9(b)(3)]. 

The ORNL Site Development Plan includes the relocation 
of Bethel valley Road from in front of the church to behind 
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the church to the north. The ORNL Site Development Plan 
proposes to widen the existing two lane road to five lanes. 
It is the opinion of the HPS that removing the existing 
road, realigning the road, and widening it to five lanes 
would be an adverse effect to the church. The existing two
lane road conforms to the rural ridge and valley setting and 
widening it to five lanes would alter a feature of the 
property's setting which contributes to its National 
Register eligibility [36 CFR 800.9(b)(2)], and which would 
introduce a facility out of character with its setting [36 
CFR 800 . 9(b) (3)]. 

BUILDINGS 7001 AIID 7002, DST SUPPORT un. The ORNL 
site Development Plan proposes to continue using Buildings 
7001 and 7002, which are key buildings in the East Support 
Area. Although the ORNL Site Development Plan includes 
limited demolition for a few of the smaller buildings in the 
East Support Area (see previous Figure IV-6), and the 
construction of three new buildings, the ORNL site 
Development Plan proposes few changes to the facility and 
includes its continued use as a support area, the key 
element of setting for Buildings 7001 and 7002. Although 
new construction will occur to the north of the East Support 
Area, as discussed above, it is the opinion of the HPS that 
new construction in and of itself would not be an effect. 
It is the opinion of the HPS that as long as the new 
construction within the East Support Area is comparable in 
scale and massing with the existing buildings that the 
proposed plan would have no effect to Buildings 7001 and 
7002. 

AIRCRAFT REACTOR BXPBRIKEHT FACILITY, BUILDING 7503. 
The ORNL Site Development Plan contains new construction to 
the east, south, and west of Building 7503 (see previous 
Figure IV-7). However, as discussed above, it is the 
opinion of the HPS that new construction in and of itself 
would not be an effect as long as it is generally not above 
three stories in height (depending on the specific 
topography of the site). The ORNL Site Development Plan 
proposes minor realignments and improvements to Melton 
Valley Drive, and it is the opinion of the HPS that this 
work would not affect Building 7503. However, the ORNL Site 
Development Plan proposes to demolish Building 7503, an 
adverse effect under 36 CFR 800.9(b)(1). 

1IIIITB OU LAXB AIID DU, STRUCTURE 7846. The ORNL site 
Development Plan proposes to widen State Route 95 from two 
to five lanes and relocate it to the west of its existing 
alignment over White Oak Dam (see previous Figure IV-S). 
Once State Route 95 is realigned, the existing roadway over 
the dam will become a service road. It is the opinion of 
the HPS that this work will have no effect to the White Oak 
Lake and Dam. 
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TOWER 8BZELDZMG rACZLZ~, 7700 AREAl The proposed plan 
includes the renovation of the Tower Shielding Facility for 
"advanced shielding research including space station 
applications for NASA" (see previous Figure IV-9). This 
property presently maintains a high degree of integrity, and 
its setting is intact. If the proposed renovations meets 
the Secretary of the Interior's "Standards for 
Rehabilitation and Guidelines for Rehabilitating Historic 
Buildings," this work would constitute no adverse effect to 
the Tower Shielding Facility [36 CFR 800.9(c)(2)]. 

SUMMARY: The expansion of ORNL in and of itself is not 
necessarily an adverse effect to the historic properties at 
ORNL. The key issue is to expand the facility in a manner 
that maintains the historic integrity of the properties and 
their historic setting. Thus, the overall expansion program 
is not as much an issue as the individual components of that 
program. It is the opinion of the HPS that under Section 
106, if the design for specific components of the proposed 
expansion program meets the criteria discussed above, the 
expansion program would have no effect to Buildings 7001 and 
7002 and to the White Oak Lake and Dam. The proposed 
program would have no adverse effect to the Tower Shielding 
Facility. The proposed development program would have an 
adverse effect to the proposed ORNL Historic District, the 
New Bethel Baptist Church, and the Aircraft Reactor 
Experiment Facility. 
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CHAPTER V, CONCLUSIONS 

DOE is required by the NHPA to identify any properties 
under its jurisdiction that are included in and eligible for 
inclusion in the National Register. In March 1993 DuVall & 
Associates, Inc., was engaged to survey ORNL, a DOE facility 
located on the ORR in Anderson and Roane counties, 
Tennessee, and to prepare a determination of National 
Reqister eliqibility for all DAHL properties . Before 
beqinninq field work, the BPS contacted the TN-SHPO and 
requested information about any properties in the vicinity 
of ORNL that are presently included or have been determined 
to be eligible for inclusion in the National Register. The 
HPS determined that one resource at ORNL is presently 
included in the National Register, the Graphite Reactor, 
which is a National Historic Landmark . Also, the TN-SHPO 
had determined at a consensus level that Stack 2061 is 
eligible for inclusion in the National Register. In 
addition, a preservation firm had prepared a cover 
nomination for tbe City of Oak Ridqe in 1991. The New 
Bethel Baptist Church and Cemetery, which is located north 
of Bethel Valley Road east of the ORNL main facilities 
complex , was included in the National Register as part of 
this nomination . 

The HPS then initiated field surveys, oral interviews, 
and research in available ORNL histories and records. After 
carefully analyzing the available material, it is the 
opinion of the HPS that the period of significance for ORNL 
should extend through 1957. Within this context, it is the 
opinion of the HPS that the following properties at ORNL are 
eligible for inclusion in the National Register of Historic 
Places: (1) the DAHL Historic District within the 2000 
through 5000 Areas of the ORNL main facilities complex; (2) 
Buildinqs 7001 and 7002 in the East Support Area; (3) 
Building 7503, originally named the Aircraft Reactor 
Experiment Facility; (4) the TSF complex includinq Buildinqs 
7700, 7701, 7702, 7703, and 7704 at the TSF and Building 
7751, the TSF guard portal on state Route 95; and (5) White 
Oak Lake and Dam on State Route 95. It is the opinion of 
the HPS that the ORNL Historic District appears to be 
eligible under Criterion A for its historical associ ations 
with the Manhattan Project, ORNLls development as a national 
laboratory within the overall post-World War II government 
sponsored scientific movement, and for early nuclear 
research . It is also the opinion of the HPS that the Oak 
Ridge National Laboratory appears to be eligible under 
criterion C for the engineering merits of many of the 
properties within the proposed district and for their 
contributions to scientific research. The Graphite Reactor, 
a National Historic Landmark, is located within the proposed 
district . It is the opinion of the HPS that Building 7001 
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and Buildinq 7002 appear to be individually eliqible for • 
inclusion in the National Register under Criterion A tor 
their association with the Program H building expansion and 
the development at ORNL. It is the opinion of the HPS that 
Building 7503, the ARE, appears to be eligible for inclusion 
in the National Register under Criterion A for its 
association with the Aircraft Nuclear Propulsion Project. 
It is the opinion of the UPS that the TSF is eliqible for 
inclusion in the National Register as a discontiguolls 
district under Criterion A for its associations with the 
Proposed ORNL Historic District as well as under Criterion C 
for the engineering merits of the TSF. It is the opinion of 
the UPS that the White Oak Lake and Dam appear to be 
eligible under Criterion A for their association with early 
nuclear waste disposal methods. 

Most of the properties evaluated during this survey do 
not meet the 50-year age criterion of the National Register 
program and, thus, have to meet the criterion of exceptional 
significance under criteria Consideration G. As some of the 
properties determined not eligible during this survey become 
50 years old, for instance the 1948 Main Reservoir in the 
0900 area or some of the 1948 to 1952 support facilities in 
the 7000 Area, their National Register eligibility should be 
re-evaluated. Also, other properties may need to be re
evaluated if additional scholarly research in this field is 
published which provides an adequate context to evaluate • 
National Register eligibility. In general, the National 
Reqister eliqibility of an evolvinq property such as ORNL 
should be periodically re-evaluated, for instance, every 10 
years. 

In 1992, ORNL prepared the "ORNL Site Development 
P1an." Based on this plan, it is the opinion of the HPS 
that the expansion of ORNL, in and of itself, is not 
necessarily an adverse effect to the historic properties at 
ORNL. The key issue is to expand ORNL in a manner that 
maintains the historic inteqrity of the properties and their 
historic setting. Thus, the overall issue of an expansion 
program is not as much an issue as the individual components 
of that program. It is the opinion of the HPS that under 
section 106 of the NHPA, if the design for specific 
components of the proposed expansion program meets the 
criteria discussed in Chapter IV, the expansion program 
would have no effect to Buildings 7001 and 7002 and to the 
White Oak Lake and Dam. The proposed expansion program 
would have no adverse effect to the TSF. The proposed 
expansion program would have an adverse effect to the ORNL 
Historic District, the New Bethel Baptist Church and 
Cemetery, and to the ARE. 
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Section 110 (16 U.S.c. 47011-2) 

(a) (I) Th, heads of all Federal a"ncies shall assum, re5ponsibility for th, preservation of 
historic propenies which are owned or controJled by such 'eeney. Prior to ,equirin" 
constructing, or Jusin& build inls for purposes of CarryiDI out a,ene), responsibilities, each 
Federal a,eney shall use, to the maximum extent fwible, historic propenies available to 
the agency. Each agency shall undeJUke, consistent with the preservation of such 
properties and the mission of the lie"ncy and the professional standards establiShed 
pursuant to section JOl~(I). &D)' preservation, as may be necessary to can')' out this 
seaiOD. 

(2) Each Fedtral agency shall esrabllsh (unless cwnpted pursUIW to Staion 214). III 
consuilarion wUh the Sterr/ary, a preservation progrDmfor 1M idenrijfcarion, n'GllUJlion. 
and nomination to w National Rtglsttr of Historic Places. and proteaion of historic 
propenitl. Such prol'QIfI shall ursJln- . 
(A) tll4l historic proptrrles andtr the jurlsdJaion or conrrol oj W agtncy. an ldeNified' 

tvalUDJtd. and nomlllated to w Narlonal Re,ister: 
(B) tll4l such properrlts ander w juristllaion or conrrol of w a,tncy as art listtd III or 

trII1J be tliglblt for W National Re,ister are _,ed and maintained III G ...." that 
consUkrs w preSt_ ofwlr hlst.ric. archat%,lcaI. ardalJeauTai. and 
cul/llral values III compIhJnt:t wt:h Staion J06. and ,00 1ptd4J consUkrarion to W 
prestrvatlon .f such values III w cast of proptrrlts IUsl,nastd as hovtn, Narlonal 
sl,niflcanu: 

(e) that w prest_ ofproptrrlts not under wjuristllaion.r conrrol ofw a,tncy. 
blJl subjla t. be potentially afftaed I!y a,ency aaions an ,I ... n full consideration in 
plannln,: 

(D) that the. a,tncy's prtstrvatlon-rtlDled acrMtits an NrT1td _III consultarl.n with 
other Ftderal. Statt. and local a,tndts. IndUua tribes. NatIv< HawalUua 
.rganlzations carryin, OUI historic prtstrvarlon planning actMtits. and with W 
priWJ1t sector,· QN/ 

(E) tll4l W agency's pr.cedures for comp/lance with stalon JOIS-
(1) art consisttN with TtgwOlloM lUlled by tAt CountY punllQ/ll to lemon. 211.
(ii) provide a proclSS lor Iht ldtllliftCDltoll and evaluation 0/ IIlstoric prOJHrritS jor 

/lstlngln the Narlonal Register and the dtvtlopmtN and ImplemtNation of 
QgTttm.tllll. III amsw/artoll With SIDle Hutorlc PrtStr"'tltJliOll OjJfars, low 
g .... rnmtNS. Jndian tribes. Natlvt HawalUua .r,anlzatlons, and w Interested 
pub/lc. as oppr.prlDle. regardlll, W means I!y which adv<rst effeas .n such 
pr.ptrrlts will be considered: and 

(iii) providt for w dlsposlti.n of NatIv< AmericiJII cuinuallttmS from Federal .r 
tribal land In a manner conslsteN with Stalon J(c) .fw Nari .. AmeriC411 
Grave Pr.teal.n and Repatrlarlon Aa (2j U.S. C. J002(c)). 

(b) Each Federal alent}' shall initille measures ID assure IhII where. as a result of Federal action or 
assistance carried out by such .. ener, an bistoric property is to be substantially altered or demol
isbed, timely steps ate taken to make or bave mad. appropriate records, and thlt such records then be 
deposited, in accordance with sectiou 101(1). In the Library ~f CaRaras or with such other appro-. 
prilt. a&e.ncy IS may be desipared by the Secrewy, for fuMe USe and reference. 

(c) The head of each Federal a,eney shall; unles. exempted under section 214. desilD'te. qualified 
offieiallD be known as the aleney', "preservation officer" who uall be responsible for coordinatin, 
that Ilency's activities under this Act. Each Preservation otIIcer may. in order to be considered 
qualified. satisfactorily complete an approprill' tniDi., proenm esublisbed by the Secretary under 
sottion IOI(h). . 



Section 110 , co ntinued 

(d) Consistent' with the alency's mis.siOD and mandates. &II Fedetal aleocies shaH UIT)' out alency 
prolrams and projects (ineludin, those under which any Federal assistanc.e is provided or any Fed~raJ e 
license. pennit, or other approv&l is required) in accordance wi1:b the purposes of this Act and. ,ive 
considerllion 10 prorrams and projecu which w~r fllnher lIle purpo'" of lIlis A"'. 

(e) The Sccraary shall review and approvcllle plw of trusfcrecs of .urplus foderally OW11od hislOii< 
propenics nol Iller than ninocy dlYS after bis roccipl of .uch plans 10 ensure IIlIl the prchislOri<ai, 
bistori<aI, archile<:lUfal, or <ullllfllly .Ilnillant valua wUI be praervod or coIwIcod. 

(f) Prior 10 lIle approval of any Ficleral undertakinr which may directly and adverscly affcc:t any 
National Histori< Landmark, dre head of dre responsible Federal 1I000ey ahall, 10 lIle lIWtimum extenl 
possible, undaute such planniJlr and actions IS may be n""asary 10 minimize barm 10 such 
landmark, and ahall afford the Advisory Coune~ on Historie Preservation a roasonsble opponuniry 10 
comment on the undertakiDa. 

(f) Each Foderal "rcncy may Includelile toSU of praervltlon Ktivitia of such IICDcy under lIlis Att 
IS etirible projcc:t COSIS in all undcnatinp of .uch IICDcy or assislod by such .IICDcy. ·lbe clirible 
projett COSIS may also inelude amounlS p"id by a Foderal ·lreney 10 any S~e 10 be usod in tarryinr 
out such preservation responsibilities of the Federal lleoey under this Act, and reasonable costs may 
be charlcd to Federal licensees and permittees IS a condition to the issuance of such license or 
permit. 

(b) lbe Setretary shall esublish an annual preservation lwards prolram under which be may mike 
monewy awards in amounts DOt CO exceed S 1,000 and provide citations for special achievements to 
officers and employees of Federal, Swe, and ccnitied local lOvcmmeots in recocnition of their 
outstandina: contributions to the preservation of historic resources . Such proa:ram may include the e 
issuance of annual awards by the president of the Un.ited States 10 any citizen of the United Swes 
rctommended for such award by the Sec:rcury. 

(i) Nothinc in this Act shall be CODStnled 10 require the preparatioD of an eoviroMlentaJ impact 
statement where such a statement would DOt otherwise be required uDder the National Environmental 
Policy Act of 1969. and notbiDI is this Aet shall be CODSU\led CO provide any exemption from any 
requirement re.spectin, the preparation of IUch a statement under lOeb Act. 

0> lbe Secrcwy shaJl Promu1late relUladoDS under wbich the requirements of this section may be 
waived in whole or in pan in lbe event of a major natural diwter or an imminent thrw to che nation
al sec:urity. 

(k) Each Federal altne)' shDJl ensure lhDl IN a,tne)' wUllIOr ,raN a IOGII. loan ,U4raNte. permir. 
IictllSt, or ol"'r as'isrlJllct 10 IJIIllppllCIW wilD, Mdt INtllllO avoid thL nqvinrMlII' of stcrion /06, 
Iw inwuiolllllly ",nllfc.1ll1y tldve"tly qfftt:ted . ·hlsroric properry ro which thL ,rlW wowd niDI<. 
or ""vin,lt,oI po"",r 10 Pr<W!IIIIt, 0I111Wed such ",IIjffCIW odven. d!.t:t ro ocau, walas thL 
.gtney, o/ler cOlISwtoJion with rIlL CoundJ, d ... maIntJ r/rIJ1 cirClllllSftulCUjustf/y ,,,,ntin, ,uch 
as,'srone< dtspiJ< ,''' tldve"t d!tt:t atDled or ptmUJred 6y thL IIppIICIW. 

(/) With nIptt:t 10 0IfJ' Wldtrrokin, sllbjtt:t ro stcrion /06 which odvently qff.t:ts 0IfJ' proptrry 
included in or t/i,iblt for /JIdusion /JI thL N4rIoIllll Re,isler, oNl for which • Fedtrol .,tney Iw , 0, 

.lIItnd 11110 on O,rttllltlll Mdt thL CoIUlCU, ,'" "'tid of ,uch O"ncy sholl documtlll 0IfJ' decision 
rnDlh pursUIW 10 stt:tIDn /06. 771< "'tid of such .,tncy rntty /lOt dtlt,Dlt his or "'r rtspOllSibUititS • 
PU"UOIIIIO such stt:t/o/L lWrtrr. stcrton /06 _roNlum of .,rttmtllllw bo •• tuCUled Mdt 
rtSptt:t 10 on underroJdn" sud! _roNlWft sholl ,ove17l thL WldtrroJdn, oNl oIl of Its pGrts. 
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WHAT IS "SECTION 106 REVIEW?" 

Section 106 of t he Nati onal Hi.toric Pre •• rvation Act require. 
that Ped.ral ag.nci •• c onai d. r what .ftect. th.ir action., and 
action. they aay a •• i .t, per.1t , or lic.n • • , aay have on hi.toric 
properti •• , .nd that th. y give tha Advi.ory Council on Hi.toric 
Pra.erv.tion a "rea.onabla opportunity to ca..ent" on . uch action • . 

Th. Adviaory Council i. an ind.pendant redar.l agency . Ita rol. 
i n the ravi_ of actiona under Section 106 i. to .ncoll%age 
a~nci •• to con.id.r, .nd whe re f.a.ible adopt, .... ure. that 
will pre.arve hi .toric properties that would otharwi •• be ~ged 
o r de.t~. Tha Council' . requ.lation., .ntitl ed "Protection of 
Hi.toric Proparti •• " (36 CFR Part 800 ) , qovern the Section 106 
proca... '!'be Council doe. not have the authority to require 
agenci •• to halt or ab6ndon projects that w11l affect hi.toric 
properti •• • 

s.ction 106 appli •• to propartia. that hava bean li.ted in the 
Rational Registar of Hi.toric pl.ca., propertia. that have bean 
det.1S1ned to be aligibl. for includon in the Regi.t.r, and 
properti •• that _y be aligibl. but hava not yet baen evaluated. 
If a property has not yet baen no.inatad. to the Regis tar or 
det.~ned aligibl. for inclu.ion, it i. the re.ponsibility of 
the Federal agancy involv.d to .. cartain it. eligibility. 

Th. Sectign 106 Proce.. in A Nut'blll 

Thl COuncil ' . regulationa art •• t forth in a proca •• conai.ting 
of five ba.ic .t.pa, a. toliowsl 
Idwgtificatigo epd .,.l .. t~1 The Ped.ral .gency re.pon.ible for 
the action idlntitie. the hi.toric propartie. (if any) that axi.t 
in the area to be affactad. Idlnti.f .ication involv •••••••• ing 
thl adaquacy ot .11.ting .urYlSy data, inventoria. , and oth.r 
into~tion on tha art. ' . hi.toric propartia., conducting further 
.tudi •••• ne.ded, conaulting with the SHPO, local govartllMlnt., 
and otbar int.re.ted partia., and doeu.antiDg tha r •• ult. of the 
identific.tion .1'tort. If proparti •• art found. that _y be 
.ligibl. for the .. tional Regi.ter but have not baen li.e.d or 
dete~ eligibl. for li.ting, the agency con.ult. with the 
SHPO and, if needed, tba Xeepar of the H.tional Regi.tar to 
dete~ .ligibility or ineligibility • 

It proparti_ in, or .ligibl a for, the 
ana that My til affacted by the action , 

with the SHPO in det.raining what .ffact the 
on~. Tba a;et\CY .. y find that thl action 

effact on hi.toric proparti •• , no adv.r ••• t f ect on 
.uch properti •• , or adYer.e effect. all th.. Loc.l gov~nt. 
and intan.ted ~ of the public are to be infor.ed of thl • • 
findings. 

The regul.tiona provide .pacific crit.ria for det.~inq wbathlr 
an action will have an .ffact, and vhlthar the ,UlCt will be 
adver... Gwlerally, if the action _y altar the characteri .tic. 
that ..u a property .livible for the Rational Regi.ter , it is 
held to have an eUlCt, and. if the .lterations _y be d.tr1.ant.l 
to tm.. charact.ristic., including relevant qual1ti •• of tbe 
property' •• nviro..ant or u.a, they are held to be adver ••• 
rggnlytigp, If tbe actJ.on wJ.ll u .. an a~no •• ff..::t, the 
.;ency conault. with the SHPO, other int.re.ted par.ons, and. 
.a-atr-. t.htt Adviaory Council, to ... k .~nt on w.ys to 
.void or reduce tbI effact.. Local govarn.ent., Indian tribe., 
affectec1 prcparty owner. , aDd. other. concarned .hould be in
vol¥ed in the con.ultation, and the public . bould be given the 
opportunity to .xpre •• th.ir vi_ . Loc.l govertllMlnt. au.t be 
invited to participate in consultation regarcling effects on 
hi.toric propertie. within their juri.dictions, if they .0 
requ •• t. 
If a~nt i. 
up and. aign.t4. 
c~nt. of the 

reached, • '.';anciu;w ot AqrttWtDt (MOA) ia 
If .qreeaent cannot be reached, the foru.l 
Council are reque.ted. 

dr.~ 

IAZ nt ,nd CpgpsU S, ptl Acc'ptance of a M:IA. by the Council 
and iapl ... ntation of it. tena by, or .t the direction ot, the 
Fede~.l agency .ati.fi •• tha requi~nt of section 106 that thl 
Counci l be -giv.n • rea.onabl. opportunity to c~nt; - it al.o 
d.-onatr&te. that the .gency has -tak.n into .ccount- the effacta 
of the action. I f DO .gr .... nt i. re.ched , the ca..enta of the 
Council are .ent fomally to thI head of the agency . 
Proceedl Having obtained. the Council'. ca..ent., the .gency 
aither carrie. out the t.na of the mA or consid'r. the fo~l 
ca..ent. in aakinv it. final deci.iona about whethar and how to 
proceed with the action. 



ELIGIBILI'l'Y CRITERIA FOR 'l"BE 
IIM'IOHAL RBGIS'l'BR OF HIS'IORIC PLACES 

AS Sft FORTH III 36 erR 60.4 

The quality of signifi cance in American history, architecture, 
archaeology, and culture i8 present in districts, sites, buildings, 
structures, and objects that possess integrity of location, design , 
setting, materials , workmanship , feelLng, and association, and: 

A. that are associated with events that have made a 
significant contribution to the broad patterns of our history: 
or 

B. that are associated with the lives 'of persons signifi
cant in our past; or 

C. that embody the distinctive characteristic of a type, 
period, or method of construction or that represent the work 
of a master, or that poss.ss high artistic values, or that 
represent a significant and distinguishable entity whose 
components may lack individual distinction: or 

D. that have yielded, or may be l i kely to yield , infor
mation important i n prehistory or history . 

Ordinarily cemeteries, birthplaces, or grav.s of historical 
figures, properties owned by religious institutions or used for 
religious purposes, structures that have been moved from their 
original locations, reconstructed historic buildings, properties 
primarily commemorative in nature, and properties that have 
achieved significance within the past 50 year. shall not be con
sidered eligible for the National Register. However, such proper
ties will qualify if they are integral parts of distri cts that do 
meet the criteria or if they fall withLn the following categories : 

A. a religious property deriving primary significance 
from architectural or artistic distinction or historical 
importance; or 

B. a building or structure removed from ita original 
location but wh~ch ~s significant pr~ily for architectural 
value, or which i. the surviving structure moat importantly 
a.sociated with a historic person or event; or 

C. a birthplace or grave of a historical fiqure of 
outstanding Lmportance if there is no other appropriate site 
or building directly associated with his productive life : or 

D. a cemetery which derives its primary significance 
from graves of persona of transcendent Lmportance, from age, 
from distinctive design features, or from association with 
historic event81 or 

E. a reconstructed building when accurately executed 
in a suitable environment and presented in a dignified 
manner as part of a restoration master plan, and when no 
other building or structure with the lame association has 
survived; or 

F. a property primarily commemorative in intent if 
deSign, aqe, tradition, or symbolic value haa invested it 
with its own historical significance; or 

G. a property achieving significance within the past 
50 years if it is of exceptional importance. 

• 

• 

• 
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REGULATIONS SET FCRTH IN 36 CFR 800 BY THE ADVISORY ClX.1N:IL 
CN HISTCRIC PRESERVATICN DEFINE WHAT CCNSTI'lUI'ES AN EFFECT 
AND IF THAT EFFECT IS ADVERSE. THESE REGULATIONS AS 
CXN!'AINEIl IN 36 em 800.9 ARE GIVEN BELCW. 

800.9 Criteria of Effect and Adverse Effect. 

(a) An undertaking has an effect on a historic property when the 
undertaking may alter characteristics of the property that may 
qualify the property tOf inclusion in the National Register. For the 
purpose of determining effect, alteration 10 features of the prop
erty's location. setting, or use may be relevant depending on a 
property's significant characteristics and should be considered. 

(b) An undertaking is considered to have an adverse effect when 
the effect on a historic property may diminiSh the integrity of the 
property's location, design. setting, materials, workmanship , feel· 
ing. or association. Adverse effects on historic properties include. 
but are not limited to: 

(1) Physical destruction. damage, or alteration 01 all or part of 
the property; 

(2) Isolation of the property 'rom or alteration of the character of 
the property's setting when that character contributes to the prop
erty's qualification for the National Register; 

(3) Introduction of vtsual, audible, or atmospheric elements that 
are out of character with the property or alter its setting; 

(4) Neglect of a property resulting in its deterioration or destruc
tion; and 

(5) Transfer, lease, or sale of the property. 

(e) Effects of an undertaking that would otherwise be found to be 
adverse may be considered as being not adverse for the purpose 
of these regulations: 

(1) When the historic property is of value only for its potential 
contribution to archeological, historical, or architectural research , 
and when such value can be substantially preserved through the 
conduct of appropriate research, and such research is conducted 
in accordance with applicable professional standards and 
guidelines; . 

(2) When the undertaking is limited to the rehabilitation of 
buildings and structures and is conducted in a manner that 
preserves the historical and architectural value of affected historic 
property through conformance with the Secretary's " Standards tor 
Rehabilitation and Guidelines for Rehabilitating Historic Buildings"; 
or 

{3} When the undertaking is limited to the transfer, lease, or sale 
of a historic property, and adequate restrictions or conditions are 
included to ensure preservation of the property's significant 
historic features. 
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STATE OF TENNESSEE 
DEPARTMENT OF TRANSPORTATION 

NASHVILLE, TENNESSEE 37243-0334 

May 3, 1993 

Mr. Herbert Harper 
State Historic Preservation Office 
804 Customs House 
701 Broad 
Nashville, TN 37203-0442 

SUBJECT I National Register Determination of 
Eligibility Inventory of Oak Ridge National 
Laboratory, oak Ridge, Anderson County 

Dear Mr. Harper: 

I have been employed to prepare an Assessment of 
National Register eligibility for properties at the Oak 
Ridge National Laboratory/X-10 facility in Oak Ridge, 
Anderson County. To assist me in preparing this Assessment, 
I would like to request any information you have about any 
property in or adjacent to this facility that has previously 
been listed in the National Register or determined eligible 
for listing. If any property has been determined eligible, 
please state by whom . Also, I would like to know, to your 
knowledge, if there have been any previous architectural 
surveys conducted for this area. 

The Oak Ridge National Laboratory/X-10 is obviously a 
un~que resource, and if you have any general comments about 
Assessing eligibility or preparing the historical context, I 
would welcome them. 

Thank you for your help in this matter. I am looking 
forward to working with your office on this project. 

Sincerely, 

~~r~ 
2131 West Jefferson Pike 
Murfreesboro, TN 37129 

--=-



TENNESSEE HISTORICAL COMMISSION 
701 BROADWAY 

DEPARTMENT OF ENVIRONMENT ANO CONSERVATION 
' ... ASHVlllE , TENNESSEE 37243-0442 

Martha C<uver 
carver & Associates 

May 11 , 1993 

2131 west Jefferson Pike 
MJrfreesboro, TeinLSSCe 37129 

lie , DOD, ORNL/X-10 NR ELIGIBLE PROPERtIES , OAK RIDGE , ANDERSON COUN'IY, 

Dear Mo, cazver , 

• 

Pursuant to your request, this ottice has reviewed your letter dated May 
3. 1993, relative to the alxJve-referenced informaticn request. Based on 
available intormatial. we are enclosing a list of all properties 
detennined eligible for listing in the Natia>al Register of Historic 
Places as a ~ of SectiCll 106 review of projects over the past 
four federal fiacal }"OIIl'S. We understar¥i that ytJU have already 
acquainted yourself with the ClaIt Ridge Natia>al Register file and • 
collateral files in the nc Natia>al Register eectial. 

In add.1tica. we are enclosing informaticn cax::ent.1n; project effect 
determinatia>s ..n.Ich JI6rf prove helpful , Questia>s and ,""'M Its JI6rf be 
directed to joe Garriscn (615)532-1559. Your cooperation 1s 
appt"eCiated. 

SlIf?reJ.Y,. A . 

~ . ../~ 
Herbert L. Harper U 
Executive Director and 
Deputy State Historic 

Preservation Officer 

HLH/ jyg 

• 



e ECORD " 5723 
TENNESSEE HISTORICAL COMMISSION 

REVIEW & COMPLIANCE LOG 
ABBREVIATED SCREEN 

AGENCY DOE 

AUTHOR OAK RIDGE 

DOCTYPE REV.REQ . 

COUNTY ROANE 

CITY OAK RIDGE 

PROJECT SOLID STATE RESEARCH FACILITY 

RECEIVED 10/19 / 92 

ANSWERED 10 / 20 / 92 

NOTES 5AI NAE/RATNAE/II/16/92 

• 

• 



RE CORD , 2488 

'AGENCY 

AUTHOR 

DOCTYPE 

COUNTY 

CITY 

PROJE CT 

RECEIVED 

,\NSWERED 

NOTES 

DOE 

DOE 

TENNESSEE HISTORICAL COMMISSION 
REVIEW & COMPLIANCE LOG 

ABBREVIATED SCREEN 

DEED RESTRICTIONS 

ANDERSON 

OAK RIDGE 

PARCEL A/ SITE PROTECTION 

01 / 07 / 91 

01 / 22 / 91 

SA2 SCNAE / RATSCNAE / 04 / 11 / 91 

RECORD , 5182 

AGENCY 

AUTHOR 

DOC TYPE 

COUNTY 

CITY 

PROJECT 

REC-EIVED 

ANSWERED 

NOTES 

DOE 

OAK RIDGE 

TENNESSEE HISTORICAL COMMISSION 
REVIEW & COMPLIANCE LOG 

ABBREVIATED SCREEN 

PLANS / PHOTO 

ANDERSON 

OAK RIDGE 

WEST OFFICE BUILDING 

07113 / 92 

07114 / 92 

5A2 SCNAE / RATSCNAE / 09 / 03 / 92 

• 

• 

• 



_ CORD' 5578 
TENNESSEE HISTORICAL COMMISSION 

REVIEW & COMPLIANCE LOG 
ABBREVIATED SCREEN 

AGEN CY DOE 

AUTHOR ACHP 

DOCTYPE RATMOA 

COUNTY ANDERSON 

CITY OAK RIDGE 

PROJECT MEASUREMENTS & CONTROLS BLDG . 

RECEIVED 09 / 28 / 92 

ANSWERED 09 / 28 / 92 

NOTES 5A3 RATMOA / 09 / 08 / 92 

_ ECORD , 5579 
TENNESSEE HISTORICAL COMMISSION 

REVIEW & COMPLIANCE LOG 
ABBREVIATED SCREEN 

AGENCY DOE 

AUTHOR ACHP 

DOCTYPE RATMOA 

COUNTY ANDERSON 

CITY OAK RIDGE 

PROJECT SMOKESTACK 20G1 / BLDG . 2017 REMOVAL 

RECEIVED 09 / 28 / 92 

ANSWERED' 09 / 28 1 92 

NOTES 5A3 RATMOA / 09 / 08 / 92 

• 
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APPENDIX D 

MANHATTAN PROJECT CHRONOLOGY 

(SOURCE : Gosling 1990 , 63-66) 
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Manhattan Project 
Chronology 

..... .... 

-.," 
1m 

1m 

1m 

'"" ow -
D -_ .. -
_2._ 

E_ 

en-c Rutberford diIco¥cn &be 
procoa by anitIciIDy U'aDlmudq 
aD ....... (DittoIID iDlo OZJIID). 

em. O. Lawn:DCI buikII tbt 
lin< cyducNo ill _. 

Robm J. VU de 0nafI' _lie,. 
me -=aOlWic...."uor. 

James Cb8dwkt diKoftn tbI ........ 
J. D. Coctroft IDd E. T . S. 
Wahoa ftnl spIil &be ... 

La_M._~ 

aDd. MiIIoa While oper-. dill ftr1t 
cyduaCNL 

EDric:o Fcrmi awodacll fIIIioa.. 

oao ....... PrtUsa _tee 
d.iKwMi dill J'IOI*I of ,... ill ..-
lilli ...... ud oao FI1Icb COII* 

rna _ H'. sen 0 ' ·· 
~,._ ; ~ lIIIDIIIIIic.w tbIir _10 __ . 
80Itr repora 011 tbt HabIt-
Sa ""DD r.wa ........ 011 

tbiortdcal ph", ill W"'rinP'M'. 
D.C. 

......... _-,,
F_D. __ dot ,,_10 dot _ of 

..-reb CIO c:bIiD r...aioaI ud 

SII' t I. "" 

0d0IiIIr 11.U. IJ:Jf 

Nco _ t.lD 

--
.............. 5_._ 
--
- .. -
.... -
.... 11._ 
_zz._ -.. -
""". -
,.., ... --,.-

the possibility that research rniJht 
lead 10 de-velopm, powerful 
bombs. 

Gmnany itlvades Poland. 

Alnandcr Sachs 4iscuues EiJU· 
ttiD 's leiter with President 
Roosevelt. Rooscvctt deC'ides 10 act 

lAd appoinu L)'DWl J. BriUS 
head of lbe Advilory COmmiltft 

Oft Uranium. 

The UtaDiWII Committee meets 
(or lbe ftnt time. 

The Uranium Comminec rccom· 
trIC'ftds thai. the 'O¥~ent put· 
chue srapbite aad. wuium oxide 
(Of ftUioa racarclI. 

John R. DwuUne: aDd his col· *"* dcmoDswate that fwion is 
mort radily produced in the fue 
lltaIlium·ll' botopc, DOt the more 
pAaatitw utaAiWII-lJI. 

lsotopt ~OD IDClbods In 

iaVGtipUd. 

Vaunw Ik&Ib is JWDed bad of 
tbe NatioaaI Drfeme a-n:h 
Committa. Tbe Utuium Com· 
!Ditta bocCXDel a Kiaatitk sub
cornm .... of Bush'. orpmuuoa, 

cnam T. ScaborJ" ~ pvup 
diIco¥cn piulODiwD. 

s.bora's JRIUP .... . ' _ m.r 
ph .. . ..... w- Nt 

s.bcq CI'O'Wi pt. ........ it IIKft 

.,.... .... tbu InIIiID-Zl'. 

A NIdoaII Ac8dIIay of SciIIaI 
repat. ,. . dw ..., of --o.rm., .... _ SoriIl UaioD.. 

.. iI __ ~ ol1be 0fIIce at 
S he'ilk a-da IIIId DE uAt.. • 

~a.o-~". .. _o.r.._ Cal> ---.. -bodJ ., tbe 0ftII:e 01 $c kci!\: 
a-a. ..s I)r. d.' •• 
n. BriIiIb MAUD ~ .......... 
.. ID IICIaIi: bcBb it ~ 

A. ... NIIiaaIl .. as ) 01 - .... ....-.. -01 .. _ 

Bulb ..s ec- M:IIIM tt.: MAUD ..... 
.. bril610 "* _ Vi::it ,.. 

dB Hay It.. W" c.- tbr ale 01 ___ _ 



:'\IOVftll'" 9. t941 

:'\I~ %'7. lNt 

DIce ... 1. INI 

0.:. ... II. IN. 

o.c..a.r I'. 1941 

DlmtllbIr II. I"". 

J.-,lt.ltO 

MMtat. dG 

_23, tMZ 

IooIy 1Ml 

-'.-

I11.SUUCtS Bush to rind OUt if a bomb 
can be built md at what COSI . Bush 
rca1\1ts pmnission to cxpkn con· 
suucuon needs Vr'ith the Army. 

A third National Aaliemy of 
Saena:s rrport apes with tht: 
~UO report tJw an &lOtnic: bomb 
is feasible . 

Bush f~ the third NaDona1 
Academy of Scienca report to lht - . 
The Japanese aaack PsrI HartIor. 

Germany and lilly decIart war on 
the United SWa. 

The Top Poticy Committee becomeS 
_ .......... r ......... 
tn-t.d policy decisions rdaIiDI to 
utaniwn taCItdI. 

The 5-1 Exe::utiw: Committee (which 
~ the Uranium ComrniJUe in 
the Officz of Scientific and Resarch 
[)eIodopu*ull Pws l...awrmot 
s.«D,(D) to ccnCinut' decvomIpaIic -. R.oc:IIewIt resp:mds to &..h·s 

NOWInbcr n repon aDd .. _"""""'" 
prcduaion of the au:mi: bomb. 

&.ash an- Roc.ndl .III. otXitniltit 
report 011 tbe p:aibiIirY 0( ~ . -. 
n. 5-1 EDr;uciYt Co'o,·j"· f'8ODIDo 
nandI _ the ~ IIICM to the 
pikJt pIaa .. aad build a- or 
twO .... (r..aon) to produc:c 
piurmioam IDd *">Doa..,..,uc. c:m-

.......... ---to produc:c 1II'IIium-D'. 
Produr:rirm pile .... .re'" 1,,* 
III the ~ I..abonIory in 
0.0:... 
P.'IIIIIidIiim R .. appOiiW the S-I 
~o ' 7 t ............. 

ticJo to ~ to Cbe pilot ... 
.. IDd m.n.:a dill ~ CCIOo 
JV\IIi.1iDn be dw: INC *+Nirt 0( dw: 
Amly. The omz of S i§'ilk 
R cb IDd Dru dOl""N trJntjn,a 
10 dNa .... --=. .tIik eM 
1vfIlt~ a ' • dle ... of" 
............. to the eaq. of -~ Colt ma''''. dw: t.kb 
dMIiDa. ebe ~ 
l...abOillOl,. 

The AIIWica ~ C8Il
pilip ... me ,.. bI$ial wkb the 
....... ,,"'erI" " .... 

A ..... U.l9Cl 

StpwaIIIMr Il, 19C2 

s " t. 11.ltCl 

5111' br It, IMZ 

Sa", br 11. ItCl 

0I:I0IIIr 3, 1M2 

0d0tIIr 5. Ita 

F"lta 

~1t.1M1 _ .. -
No' U. dG 

No. h.14.tta. 

No ....... Ita 

No. t 2S, 1M2 

DIll t If 1, lMZ 

The ManhatWl Etli1f1C'ef OIstncl .s 
established Lfl New York City. Col· 
one! Jame C. ~ command· ... • 
Se:a.borJ produces a micr05COpK am· 
pie of pure phttonium. 

The 5-1 E.ucutM:: Committee \"15115 
Lawmx::e's Berkdty Iaboratcwy and 
recorrunends bui.Idina an dec· 
~ pilot piant and a sectIOn 
of a full·saIe pb,nt in Tennessee. 

Colonel LaIic R. GrCMS \5 J.P
pointed t-a of the ManhaiWl 
~ District. H~ is promoted 10 

Bripditf c:.ener..J SIX da~ Wer. 

Groves saecu the Oak Ridce. Ten· 
ncuee site for the pilot plant. 

Sa:rewy of War Henry Stimson 
cn:au:s a Miliwy Policy Committee 
to help mak~ decisions for the 
MantwwI Prt'I,ect. 

E. I. du Pont de Nemours ItId Com· 
PMY aarecs to build the chemical 
~ plant at Oak R..qe. 

Compton recorrvnends an in· 
termedi:ar.t pUt at Ataonne. 

J. Rabat ()ppmhtirrat and the 
k;amiJ. its report from Bukdty that 
~ r.ionaI* material may be 
nadrd than pmtiousIy thouIht . 
Growe cieddo to esubisb • ~ • 
$Cientific Wx:ntory to desipI an 
aromiI: bomb. 

CoaIftI recommends ~ the _ ........ 
On the ItCOciUlEilCl:aDcxl of Grovts 
.... Conant, "" ......,. __ 
Commiaee de:ides to skip the pikx 
pa.m s&aF on the pIwonium. eIec:. 
~, and PIIQIS dilfu»on 
projec.u and 10 di:recdy from the 
f'IIIm'dl .. to indusa'\ai·tcUe --The Committee abo decides not to 
build • CIIII!'ifuIe plant. 

n. S-I EucuIM Carnminee en· 
dorws the co:::ocmucodaaons of the ..-._c.a..-. 
The AIIieI iIMck Nonh Afric::a.. 

GnMs .-as La; AlIma&. New 
Ma:i::o • lhc bomb IIbcnlory 
(QXlen·rwt Projea Y). ~ 
tainar • daca 1IbanIorY dinccar. 

S ie •• je .. led by Enrico Fermi adIirw 
the ftnt d--tUll:linut nudc:Ir chain 
...-::Don in aw.o. 

• 
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Deena_ 10. 1942 

J....,. 1>14. 1M3 

J....., .4-24, 1M3 

J • ..,. 16, 190 

_,003 

--_,003 

_,003 

_n._ 
s" t ... 1M3 

St$' t r t. 1M3 

s " t 27. 1M3 

No. t "'ttO 

The lewis committC'C compromises 
on the electr'orTlqnetlC method . The 
Miliwy Policy CommiItC'C c1ecides to 
build the plutonium production 
facilities 1I a $Ite Other than Oak ...... 
Roose-.ell approvt:S detailed plans (Of 
buiIdina production facilities MId 
producin& atonuc weapons. 

Plans for the Y·ll eIeatomapetic 
plant are di5c;:usted. Grows insists 
that Y -12's fllSt rac:ettack be finished 
by July 1. 

AI the casablanca Conference. 
Roaseveh and British Prime Minisur 
Churchill qree upon u.nconditionaI 
surn:ndcr for the Axis powm. 

GroYes Jderu Hanford. WuhinltlX'l 
as the site for the plutonium produc. 
tion facilities. Eventually three rae· 
lOB, called B. D. and F, are built at 
Hanf .... 

Bush encDUnICS Philip Abdson's 
research on the thermal diffusion 

"""". 
Consuur:tion of Y·12 becins II Oak ...... 
Groundbn:akina for the X·tO 
plntCWIium pikx ~ taka pm ... 
Ook ...... 

~ beIin arrivina at Los 
Alomoo. 

Bomb dsi&n wcrt beiim ... t..c. -. 
Site ~ for the )c.l!! JMKIUS 

diffusion pIac 0-'+''''''.''' Oak ...... .,.. .......... _lliIUict 
IDCMS iu ~ to 0IIk ~. 
~_tboc __ 
• muc:fI ~ ~ may be 
.-y tbIIft thau&ht niac rDOrIdtI ....... 
GrouDcIbrIaIcia for thI: 100-8 
pU"";"'" prodI.aaian pik at HUI
(onI1a1a ,-. 

Italy sumndIn 1D AIied fona. 

Grows cIec:Ic* 10 cIoubR the sa of 
Y·ll. 

ComaucDoD beIiDI CID K·1511: au: ...... 
.,.. X·'O .. _ criIicoIlIId ..... 
dual plIltOaium by me co:l of tbc ....... 

[)KftDber 15, 190 

J ... ..." 1941 

r,."...,. .,.. 

_to •• _ .... _ .... 

h1J .. -

h1J_ 

h1J-

S:;' b .,.. 

5.,' t 13,.'" 
Sp' C 19M 

John von Sewnann ,;Sits l os 
Alamos to aid imp4oSlOn ~h. 

The flnt Alpha ~k is shut 
down dut to maintenance probkms. 

The second Alpl\a rac::etrack is SW'ted 
and demonstrates nwntcrwxz pro
t»mu Iimilat to those Uw dis&bIed 
the rllSl. 
ConstruCtion bePru on Abelson's 
thcmW diffusKln plant at the 
~ Naval Yard. 

Y -12 sends XD arams of 
uranium-23~ 10 Los Alamos. 

The 8eu. buiIdina at Y? 12 is com· ...... 
Bomb modds are leued at Los 
Alamos. o . 

~ informs Grove ~t 
Abebon's thmnal diffusion research 
in PhiIIdeIphia. 

AJt:ied fon::a launch the Nonnandy 
invasion. 

Groves orders the conStruction of the 
5-50 thermal diffuDon plant It Oak ...... 
'The decision is made 10 work on a 
calutron with a )()..tam source for 
use in Y· ll... 

The: plutonium IWI bomb (c:odcnam. 
ed nun Man) is at.ndoned. 

A maj« m)l"pnjzarion to muirnizIe 
irl~1 raarch occurs at Los .......... 
SIXmiIts It the Me&aIIurP:aI 
Labcn&ory isaaE the "Prc.peaus on 
NucIeonics." ........... aiuc the inJema. 
tiona! CCIIlb'o4 of .a.amic eneI'IY . 

8I.ash briefs GeI'lenI. GeI::qe C. MaJ· 
... iIlfOl'lllilw birD _ mWI jm. 

pioIicxI bambi miIht be fady by 
mid-194$ u:d thai a urMium bomb .;u __ ", """,by 

~l, I94$ . 

o:a.I Paul Tibbea's 193rd Born· 
t.r<tment Squ.Qron beIim *' ~ 
vrrilh dummy bombI c:aDcd pump -The: ftnt ... is pIIced in pie I())'B 
.. HaaI .... 

aoc.« Uld ChurdIiII r!IIRl in 
Hyde Pwk ud sip! an "-. 
memoiR" PodIinI to continue 
biIa&cral racan:h an atmIit 
ttdmnInI)' • 



-....., ... 
r.-.., 1. 194.4 

f~"'Il. I94S 

-, ... -, ... 
M.rdII 11. 1M! 

AId 1l.1M 

AprIl 15. 1M! 

M8y 1M! 

Ma,.1, IM 

Mal,. 13. 1945 

May )1 ..... 1. 1M 

The ~ttan Project 's chances ror 
success aIh-anct from doubcfullO' 
probable as Oak RJdIC and Hanford 
produce inaeasu1i amounts of flS
saonab~ matmal. and Los Alamos 
makes prosrm 1ft cherrUsuy, 
mctallW'IY. and wa.pon desian· 

The 100-8 reactor ace critical and 

beaW opm.lion. 

Bwh and Conant advocate interna· 
tional ~u on atomic research 

to ~t an arms race. 

Thc chemic:al sepamion pwus 
{Quem MImI art finished at 

Hanford. 

Los Alamos reaiva its lint 
plutonium. 

RoosevdI. CbwdUIl. and SovieI: 
Prernitr Joseph Stalin meet at Yak.a. 

S-so beIins operation at Oak RidF· 

Tok)'o IS r~. raulrin& in 
loo,em c&p'Ilties. 

K-ZS btI:ins production ax Oak ...... 
President ROCIeYdt dies. 

StimJon and Grows brief President 
TrwnaD on the MaMman Project. 

SWin tdls Harry Hopkins that I'Ir: is 
willinI to a.t with Tr'UIDIft and 
PfOIlC*S Satin • the location. 

The Gaman ttmOcI (orca iD Europe 
sumndu to the ADi& 

Tokyo is rirebombed 1IIin. this time 
resWbna in 1l,(XX) dermis. 

make , ......... .,·-ioell on w.ninx 
U5C of atomic wc.pons.. inIernaI:icmaI 
f"!II'!erim of Itamic iDfCll1DlticJn. 
and ' Ii ' Mcw1 1.,.._ cP._it 

comroI of the MarnE ~ (the 
Commiae's chit ......... \ 
bec:omcs tbt ... for the May
Johnson biII). 

Stimson. worms Praidmc Truman 
thai the lnIaim Cornmiaet recom
tDelIIis UePnI the aromiI: bomb • 
semt and uIina Ie • SOOQ • pcaibIe 

withaut wamia'Ia-

Sc:imbscs • the MuaIIursicIl 
LaboraUIry iIIut tht Franc:k Report. 

advoc:IQna inIf:mMiDaIl contrcI of 
atomi:: raIIrd!. ..s .,.opoiina • 

demoIau Miocl of the asori: bomb 
prior CO a c:ombM tar. 

Jllnr".IM5 

JUDI 11, 1945 

JIdy l-J. IM5 

J.., I1-A .... 1. 1945 

J., 11. 1945 

JIIIy lA. 1M! 

J.,. 15. 1M 

""" •• IM! 

A .... 6,t .. 

_ .. -
"--' .. " _11._ 
_ ... -
S ,7 1, IM5 

Sw t. lMI 

S " , lMS 
~1.1M5 

Groves submitS the caract <;election 
II'OUP', ~uon to MannalJ 

~ Inu:n.m Comtrutttt. SUpponUlg e 
its ScientifIC Pand, re)«15 tnc Franck 
Report rerommmdauon Wt the 

bomb be dcmonstl'2led poor to 
combot. 

StiJruon briefs Tmman on lhe In
tenm Corrunmee's ddiber.auons .rid 
outlines the: peace eerms for Japan. 

Los Alamos 5cienasu Sl.lCUS$fully test 
a ptutoniwn unplosKln bomb III the 

Trinity $hot Ole AWnosordo. :-.lew 
MexK:c. 

Truman, Churdill1. and Stalin meet 
in Potsdam. 

Groves sends Stimson a repon on tht 
Trinity 1':$1 . 

Stimson apin briefs TI'WTWI on the 

~WI PrO.l«l and peace terms 
for Japul. In III tvmlt\. scwon, 
TtwrWI informs SWin that ehe 
United SWes Iw tc51td a powerful 

.... - . 
The S09U1 Compositt Group is 
ordered to mack Japan with an 

uomic bomb "afler about" . .-.u(Wt 
J. 

Truman, Chine:Sot PmiXnI Chiana 
Kai-Shet. and new British Prune 
Minisltr Clanmt Allee is.sut the: • 
Poudam Prodamation, call1ng for 

Jape:! to sumndcr uncondilionaU)'. 

The J~ reject the Potsdam - . 
The IW1 model uranium bomb. call· 
ed L.itUe Boy. is dropped on 
Hiroshima. Tnaman announces the: 
raid to the American public. 

Russia dedares war on Japan and in
vads Manchuria. 

The impbion model plutonium 

bomb. called Fat Man. is dropped 

on Napsaki. 

Tho Smyth "->. """"""" 
undIIssificd ra:iInica1 information on 
the bomb proje;t. is rdeISed. 
Japa sumndm. 

The J~ sian artides of sur
rm:Icr abcud the U.S.S. MiJsocln. 

5-50 shw down. 

Y·l1 shUldown bqins. 
Truman adYocaIa passqe of the: 

May·Jotwon bill. 

• 



• Deumbtr :ZOo 1945 Senator Bnm McMahon intrOduces a 
substitult to the May·Johnson bill, 
which had been Iosin& support. in-
dudina Truman's. 

Jan..." 1946 Hcarinas on lht McMahon bill -. 
JIUIt 14, 1M Bernard Baruc:h pn:scrus the 

American plan for inlefTWional con-
trOl of auxnX: racarth. J.., 1. 1946 ()peraDon OosaOlds bepIs with 
Shoe: Abie •• plutonium bomb ~ 
peel from • 8-29, at Bikmi Atoll. 

JIIIy 15. 1946 Opentioo c:rouro.ds continua: with 
Shot Baker. a p1utoniwn bomb 
dcton:aIed undcrwarcr. &I Bikini 
AlOU. 

A .... l.tM6 President Truman siam the Alomic 
EnerJy AI:l. of 1946, • sIi&tWY 
amended venian of the ~ .... 

0- 'tr~ The ScMec UniorI. opp:lICI the -- Buud!. Piaft, rCDdaiDI it UJdm&. 

"-'1,IM In ICIiXlCdancc with the Atomic 
Eoeqy AD. of 1946. all aamic 
enqy -=t:iYiDcI _ lZ'aDIfemd from 

the Manha!tIrl ED&ir*r Oisaia to 
the nrwIy cnICed UDica:t StaCCI ........ _~Tbe 

• Top PalEy """'" ........ MiIiwy 
Policy C mmjnp t.d u.dy 
cmt.ooMd 

_15."" The Manbanan ~ Oisaia is 
aboIistw1 

D 'I( 11, 1M'J Tbt N8ciMIl [)cfcme ~ 
Cmxrnittee and die otI'a 0( Sc:im-
ri&: R..m lad DM:Icip ' '''''' Itt 
abofisIwI ".. I'uDa:icn Itt 
ltIDIfand 10 the DepIIuneat of 
""""'-

. . 

• 
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APPENDIX E 

ATOMIC ENERGY COKKISSION CHRONOLOGY 

(SOURCE. Holl at al . 1986:35-37) 
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• December~ . 1942 

January I. 1947 

June 1947 

October 6. 1947 

March 1. 1949 

December 20. 1951 

March 31.1952 

March 30. 1953 

AugUSt 9. 1953 

December 8. 1953 

• March 23. 1954 

Aupst 30. 1954 

November II. 1954 

January 10. 1955 

Seprcmber 21. 19" 

Febnwy 22. 1956 

Spring 1956 

• January 1. 1957 

ChIC3.,o Pile I demonstrated the finl seJf-susulnlna nuclear fih lon 
cha in reaction. Dismantled and rebuilt al Argonne as CP-l. the Pile 
o~ralt~d unlit 1954. 

Presiden! Truman SigDCd the Afomie EnerlY Act of 1946. 

The AEC assumed conlrol from Manhattan Engineer District of 
.1l1omic ent:rg), faci lities and programs . 

AEC established ReactOr Safeguards Committee . 

AEC appointed an Industrial Advisory Group under Chainnan 
James W. Parker to investigate ~eful uses of atomic enerlY . 
Repon issued on December 30. 1948. 

AEC announted scleetion of iI site in Idaho for the National RelClo 
Tes1inl Station. 

Experimenu.1 Breeder Reactor I I (ESR-I ) produced th~ firsl ~l~c· 
Iric power from a nuc:l~ar reaclor. 

The MaI~rials lUling R~ac1Or (MTR ) w~nl crilical al th~ NRTS . 

Th~ Navy proUKype pressurized water reaclor fo r th~ NaUlilus w~nl 
critical. 

AEC ~SlI.blisbed an Advisory Commillee on R~aclOr Saf~guard5 . 

Presid~nl Eisenhower deliv~red ' his ·· AlOmS·for·Pe~ ·· speech 
before the Uniltd N'lions and proposed an intemalional agency 10 
promote peaceful applications of alOmic ~nerIY . 

Joint Conuniaee on Atomic EncI1Y approved AEC Fiv~·Y~ar Pr0-
gram for reactOr devclopncnl. 

President Eisenhower silned the DeW Alomic EnerlY Act of 1954. 
openinl the WIly for the civilian power proaram. 

E.H. Dillon and E.A. Yates of the Mississippi vaU~Y Genel'2tinl 
Company signed a conuact with the AEC for power supply 10 AEC 
facilities . 

AEC ~ the first round of the Power Demonstration Reactor 
Proaram. uadcr wbM:h the AEC and iDdustty woukl cooperate III W 
cOllSUllCtion and. operation of cxpcrimencal powcr reactors. 

First United Nations Intemational ConfereDCC on the: PcKcful Uscs 
or AlOmic EnerJ)' held in Geneva. Swia~rlancl . 

AEC issued second round of invitations 10 privale indUSl:ry under 
the PDRP proJrUn. 

At the dim:rion of Presid~nt Eisenhower. the AEC made available 
for sale or lease 20.00> kiJotrams of U-23S for UJe in power and 
reseatth reactors abro.d . aDd 20,000 kiloarams for power ~n 
in the U.S. 

Senator Gore aDd Represcntativ~ Holifick1 introdaw:ed legislation 10 

~nIarJe the reactor development program. The Ic,islation did not 
pass the House . 

The AEC sponsored the third round of the PDRP for indu.suy . 



Ju ly [ ~ . 1957 

Septem~r ~ . 1957 

October I. 1957 

Decem~r 2. 1957 

May 22. 19!i8 

October 15 . 1959 

February 16. 1960 

Augwt 19. 1960 

March 17. 1962 

August 23. 1962 

December 12. 1963 

February 22. 1964 

Augusc 26. 1964 

November 1965 

November 9. 1965 

February 1967 

January I. 1969 

AuguSi 18. 1969 

Sep<ember 23. 1970 

June 4. 1971 

Po ..... er produced by the Sod ium Reactor Experiment rSRE ' . .I.t Sant;! 

Susana . California marked the first use of po ..... er from 3. clYlllan 

reaClOr. Deactivation of the SRE announced on l}e(emher 2. 1966. 

President Eisenhower signed the Price-Anderson Ac!. giving finan

cial protection 10 the public , AEC licensees , and contractors in the 

event of a major nuclear power plant accident. 

International Atomic Energy Agency inauiurated in Vienna . 

Austna . AEC announced U.S . offer to make 5,000 kilograms o f 

U-235 available to the agency. 

The pressuriZed water reactor at Sh ippingport went critical. On 

Det-ember 23 the reactor reached full power rating of 60 MWe and 

was the first full-scale nuclear power plant in the United Stales. 

Keel of the wond ' s fint nuclear powered merchant ship . N.S . 

SaVGlWlh laid at Camden . New Jersey . Ship launched on July 21. 

1959. and mothballed in 1971. .. 
The boiling water reactor at Dresden Nuclear Power Station . built 

by Commonwealth Edison Company (lL) went critical. but did not 

produce commercial power until June 1960. 

AEC published a Itn year plan of nuclear power development . 

The Yankee Nuclear Power Station went critical. becoming the 

third reactor producing commercial power. 

President Kennedy asked AEC to report on the role of nuclear 

power in the economy. The repo" was released November 20 . 

1962. 

Modified Round Three of PDRP announced by AEC . 

Jersey Central Power and Light Company announced the construc

tion of a nuclear power plant al Oyster Creek. and estimated il 

would be more economical to operate than a conventional fueled 

power plant. 

AEC solicited proposals for the advanced converter program. 

President Johnson signed the Privace Ownership of Special Nuclear 

Materials Act, aUowina the power industry to own fuel for power 

reactors. After June 30. 1973. priVate ownership of fuels would be 

mandatory . 

AEC decided to aive the Liquid Metal Fast Breeder (LMFBR) 

highest priority and to build the Fast Aux Test Facility (FfTF) . 

The FFTF began opel"1.tion in April 1982. 

The first major power blackout covered the nonheast U.S. 

AEC published its supplement to 1962 Repon to the President. 

National Environmental Policy Act sianecl by President Johnson . 

AEC established the Atomic Safety and Licensing Appeal Board . 

Electric power " brownouts" hit nonheasl durina heat wave . 

President Nixon announced as a national ,oal a commitmenl to 

complece LMFBR demonstration plant by 1980. 

• 
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Jul~ :! J . 1971 

August 7. 19n 

June 29 . 1973 

October 1 7. 1973 

~ember I. 1973 

October II. 1974 

November 1974 

January 19. 1975 

October 1975 

May 1976 

October 28 . 1916 

April 1. 1971 

August 4 . 1971 

October I . 1911 

Mareh 28. 1979 

October 8. 1981 

January 1. 1983 

October 26 . 1983 

May 8. 1984 

May 8. 1984 

D.C . Coun of Appeals ruled Ln the Calve" CILff~ decL)mn Ih;n 

..... EC incorporate wKkr envlronmenLaI consllJerauons In IU 

regulato ry procedures . 

AEC announced cooperative agreement wllh induslrY to bUild 

lMFBR demonstration plant on the Clinch River in Tennessee . 

President Nixon proposed creation of the Energy Research and 

Development Administration and the Nuclear Regulatory Commis· 

sion to replace the AEC. 

Organization of Arab Petroleum Expcming Countnes embargo o il 10 

the United Slates. sparking first " energy crisis ." Embargo lasted 

until ~arch 11. 1914. 

AEC Chairman Ray issued repon requested by President Nilton on 

Th~ Nation'.s Energy Future. 

Energy Reorganization Act signed by President Ford. abolished 

AEC and created ERDA and NRC . 

Federal Energy Administration released "Project Independence" 

repor1 . 

ERDA activated . 

The Rasmussen Repon. a srudy of reactor safety . published by 

NRC. 

ERDA assumed responsibility for management of the Clinch River 

Breeder Reactor . 

President Ford released his nuclear policy SlItement. emphasizing 

the fuel cycle. reprocessing and nonproliferation. 

President Caner announced new policy of defeml of reprocessing 

of spent fuel from civilian reactors , and delay of the breeder 

reactor. 

President Caner signed Energy Reorganization Act creating the 

Department of Enefl)' . combining ERDA and FEA. 

DOE activated. 

Accident 0CC'1.lfftd al Three Mile Island. nuclear power planl. 

Rcapn Administration announced nuclear energy policy which an· 

licipileCi the csll.blishment of a facility for the stoflgt of hi,h·level 

radioactive waste, and lifted the ban on commercial reprocessing of 

nuclear fuel. 

President Req:an signed Nuclear Waste Policy Act of 1982 into 

Low. 

The Senate refused to continue fundin, the Clinch River Breeder 

Reactor. effectively cenninatinJ; the project . 

The Ot-putme0l of EnefJ)' escablished • Civilian Radioactive Waste 

Manaaement omce . 

Secrell.ry of Eneray Hoctel ,ave the Nudear Power Assembly his 

assessment of the state of the nude ... power indusuy. 
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