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Introduction: 

In accordance with the Emergency Situations procedures contained in 36 CFR 800.12, 
the following information has been prepared as part of the notification of an adverse 
effect to T A -2-1, a historic LANL property. The proposed emergency action (detailed 
below) stems from an increased risk of severe flooding in the aftermath of the Cerro 
Grande fire. 

Background Information: 

Physical Description - Omega Site and Building T A-2-1 

Technical Area (T A) 2, Omega Site, is a small technical area located in the bottom of Los 
Alamos Canyon, Los Alamos, New Mexico. This technical area consists of a single main 
building (TA-2-1). In recent months, other support structures located at this abandoned 
facility have been removed. TA-2-1 has housed five nuclear reactors between 1944 and 
1994. The eastern half of TA-2-1, a wooden building with a high bay, was constructed in 
1944. The western half is a two-story addition that was built in 1946 out of concrete 
block (see-attached map, photos and drawings). 

Brief Historical Background 

The eastern half of T A-2-1 was built in 1944 during the Manhattan Project at Los 
Alamos. It was originally known as the Water Boiler building because it was built to 
house the first water boiler reactor, LOPO (low-powered). This reactor was the world's 
third reactor. It was also the first homogeneous liquid-fueled reactor and the first reactor 
to be fueled by enriched Uranium-235. LOPO produced the first self-sustaining nuclear 
chain reaction using enriched uranium on May 9, 1944. The original use of this reactor 
was for critical mass calculations in support of the first uranium bomb. A higher power 
version of this reactor was eventually needed to serve as a source of neutrons that would 
roughly represent the neutron spectrum from an atomic weapon (Garcia 1999). 

LOPO was dismantled and a second water boiler reactor was functioning by the end of 
1944. This second reactor, HYPO (high-powered), was operated until 1951, when HYPO 
was converted into SUPO (super-powered). This version was in operation until 1974, 
when it was deactivated. SUPD's neutrons were used for many measurements important 
to the national weapons program (Garda 1999). The Water Boiler portion of TA-2-1 
also contained office spaces, other general laboratory space, and a vault for the storage of 
fuel rods. In 1990, the American Nuclear Society declared the Los Alamos Water Boiler 
Reactor (1944 1974) to be a Nuclear Historic Landmark. A plaque commemorating 
this declaration was placed on the wall of the former control room in the Water Boiler 
portion of T A-2-1. 

In 1946, the "Clementine" Reactor was constructed in a new addition to the Water Boiler 
building. This reactor was a fast-neutron research reactor that used plutonium fuel 
surrounded by mercury coolant. Clementine was the world's first fast plutonium-fueled 
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reactor and it reached full operational power in 1949. This reactor's fast neutrons were 
used in weapons experiments. In] 952, Clementine was shut down after a fuel element 
failure contaminated the mercury coolant with plutonium. The reactor was dismantled in 
1954 (Garcia 1999). 

The final reactor at the Omega Facility, the Omega West Reactor, was built on the 
foundations of Clementine in the westem half of TA-2-1. This water-cooled research 
reactor went critical in ] 956. The Omega West Reactor was designed primarily to 
facilitate experimentation in nuclear physics and other sciences. The largest single use of 
this reactor was neutron activation analysis. The Omega West Reactor was shut down in 
1992 when a leak was discovered. Omega Site has been closed since 1995 (Garcia 
1999). 

Daghlian Criticality Accident 

On August 2 1, 1945, a critical assembly was being created at Omega Site by hand 
stacking tungsten-carbide bricks around a plutonium core. When the researcher, Harry 
Daghlian, moved the final brick over the assembly, he noticed that the addition of the 
brick would make the assembly supercritical. The brick slipped and fell onto the 
assembly and the system became super-prompt critical. Daghlian removed the brick and 
unstacked the assembly. The power excursion gave him an exposure of approximately 
510 rem and he died 28 days later (Stratton rev. Smith 1989). 

Potential for Contamination 

At T A-2-1, contaminated areas in the Omega West Reactor portion of the building 
include the top of the reactor tank and the roof above the reactor tank. The Water Boiler 
portion of the building is also contaminated: the concrete-capped floor of room 123 
(where the LOPO reactor was located), other areas in room 123, and areas in room 122 
(where the HYPO and SUPO reactors were located) (Garcia 1999). 

Principal radionuclides normally remaining in reactor cooling water systems are tritium 
and cobalt 60. Other possible contaminates from the operations of the Omega West 
Reactor and other reactors include cesium-137, technetium-99, mercury, chromium, and 
total uranium and isotopic plutonium (Garcia 1999). 

Eligibility Recommendation: 

The Water Boiler reactors at TA-2-1 provided critical mass data in support of Manhattan 
Project nuclear weapons development. The three Water Boiler reactors and the later, 
Clementine reactor, were prototype nuclear reactors and represent important stages in the 
development of modern reactor technology. For these reasons, T A-2-1 is considered a 
historically significant property and is eligible under Criterion A. The property is 
considered eligible although it has suffered a loss of interior integrity from past cleanup 
activities, especially in the Water Boiler portion of the building where none of the water 
boiler reactor equipment remains. 
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Proposed Emergency Action: 

The wooden portion of T A -2-1 is being considered for emergency removal because 
severe nooding in Los Alamos Canyon could release radiological contamination into the 
environment, causing a threat to human health. The risk of flooding at TA-2 has 
increased dramatically as a result of the Cerro Grande Fire and projected runoff in the 
canyon during a 100-year storm event is predicted to be in excess of 2180 cubic feet per 
secc::md. These values are approximately four times the flows expected for a 100-year 
storm prior to the fire. 

Proposed Mitigation Measures: 

Adverse effects to properties determined eligible for the National Register should be 
mitigated to the fullest extent possible. Additional detailed documentation (outlined 
below) should serve to mitigate the adverse effects to this property. 

Both portions of the building will be documented to a level consistent with HABS Level 
II standards. 

1) A New Mexico Bistoric Building Inventory Form will be prepared. 

2) Historical building drawings and current a..,-builts, both plans and elevations, will be 
assembled. 

3) Archival large-format black and white photographs will be taken of the building'S 
interior and exterior. Large-format negatives will be stored at LANL's photo archives. 
Additional 35mm and/or digital photographs will be taken to supplement the black and 
white prints. 

4) Any salvageable artifacts will be identified and removed. Artifacts will be curated at 
the Bradbury Science Museum or at ESH-20 storage facilities. 

5) Historical research will be conducted using the existing literature, historical documents 
in LANL's archives, and/or interview data provided by former site workers. 

6) A written historical context will be prepared along the following lines -

Orne!@. Site Context: Reactor Development at Los Alamos 

Possible Themes: 

a) Criticality Research in Support of Nuc1ear Weapons 
b) Reactor Research and Development 
c) Health and Safety (Criticality Safety and Medical Isotopes) 
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