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EXECUTIVE SUMMARY 

Material Disposal Area (MDA) B is an inactive subsurface disposal site, designated Solid Waste 

Management Unit 21-015, located in Technical Area (TA) 21 at Los Alamos National Laboratory. 

From 1944 until it closed in 1948, MDA B received contaminated materials from the Laboratory and may 

contain both hazardous and radiological chemicals. Understanding the context of the historic operations 

at MDA B in the 1944 to 1948 timeframe is essential to understanding what wastes would and would not 

have been disposed of at MDA B, and how the chronology of the Laboratory operations and processes 

may be correlated to the MDA B trench locations. The available evidence, including reports and 

memoranda archived from the operating groups, log books, aerial photographs, and personal interviews 

provides the perspective of the processes employed by the Laboratory’s various operating groups, the 

scale of the processes used, and the handling of spent chemicals and solutions, glassware, and 

contaminated items and debris. Collectively, this body of evidence, focused on land burial of waste, 

provides the context for knowledge of waste generation and management during the MDA B operational 

period from 1944 to 1948. Environmental releases such as stack emissions and wastewater effluents are 

beyond the scope of this report.  

Waste generator sites that used MDA B would have been the original technical area (TA-01), DP Site 

(TA-21), the contaminated laundry (TA-01, then TA-21), the Bayo Canyon RaLa project (TA-10), and the 

Omega Site (TA-02) which included the water boiler reactor and other experiments. This assessment is 

confirmed by monthly reports and correspondence of the operating groups, as well as log books kept by 

the drivers of a truck that picked up contaminated trash and debris from these sites and took them to 

MDA B. Explosives wastes were not disposed of at MDA B because Anchor Ranch, S Site, and other 

explosives production and test areas used what is now known as MDA R (located in today’s TA-16) for 

these types of wastes. During the war, the tech area contained virtually all plutonium and uranium 

research, purification, recovery, and metal fabrication operations. After the war, DP West assumed 

responsibility for the pilot plant–scale plutonium purification, reduction, metal fabrication, and recovery 

operations. Polonium operations moved to DP East. The uranium activities remained in the tech area, but 

D Building converted to plutonium research and analytical support.  

By 1947, all laboratories had established waste-disposal procedures that required laboratory and salvage 

wastes to be boxed and sealed. Large items or equipment were to be wrapped with paper or placed in 

wooden crates and tagged to indicate waste status. One eyewitness account indicates some wastes may 

have been placed in large metal boxes and sealed before burial. In general, wastes in boxes were 

reportedly emplaced simply by piling truckloads into the trench. Using a bulldozer, Zia Company workers 

subsequently covered the material with fill dirt on a weekly basis. No effort was made to separate waste 

types, or to compact the wastes beyond the soil cover compaction efforts.  

The decontamination efforts employed during the 1940s speak to the fact that the Laboratory tried to 

conserve and reuse equipment and other supplies. If items could not be decontaminated and could not 

avoid disposal, personnel had to obtain a release from the property office. No property records of this 

type have been located to date, however. Items that did not pass decontamination requirements after 

normal use were reportedly sent to MDA B; these included empty gas cylinders that typically would have 

been used to store oxygen, neon, helium, argon, and nickel carbonyl; glassware from the polonium 

operations and the plutonium analytical and research laboratories; and miscellaneous mechanical 

equipment. The presence of gas cylinders at MDA B is important for present-day excavation safety as the 

cylinders might still be partially pressurized and may contain residues of toxic chemicals. There is no 

evidence that fully pressurized gas cylinders or hydrogen fluoride tanks were disposed of at MDA B. 

The MDA B pits/trenches are interpreted to be located approximately as shown on the attached map. 

These pits/trenches were constructed by progressive eastward expansion of a series of semi-contiguous 
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trenches during the 1944 to 1948 period. The earliest trenches are likely to be on the far western end of 

MDA B. The far-eastern end of MDA B is thought to consist of small pits and trenches that contain glass 

bottles with unknown chemicals, as well as radioactive waste. Aerial photographs taken in 1946 and 1947 

document which trenches were active in those years. During 1946, 1947, and 1948, three fires took place 

in the active portions of MDA B; this strongly indicates that uncontained chemicals, such as battery acids 

or other oxidizers, were placed in MDA B’s open pits and mixed with combustible materials, such as 

clothing, wood, and other organic debris, which created conditions conducive to spontaneous 

combustion. The locations of the fires are approximated from aerial photographs of the period. 

The vast majority of waste disposed of at MDA B waste was contaminated with residual radioactivity, 

including routine laboratory waste, contaminated glassware, obsolete equipment and wooden laboratory 

furniture, demolition debris, building materials, clothing, glassware, paper, trash, and small amounts of 

chemicals from the laboratory areas. All waste and trash from the CMR Division laboratories was 

considered contaminated trash, and all waste and trash was to be thrown into the “hot” receptacles that 

were placed in each laboratory. The largest waste contributors may have been the contaminated laundry 

and building demolition debris as laboratory structures and equipment were upgraded after the war. Non-

routine waste would have included materials from spills and accidental releases. Actinium research at 

DP East would have generated unknown wastes contaminated with actinium-227, while wastes of 

unknown character from the RaLa implosion experiments at Bayo Canyon were contaminated with 

strontium-90. 

Most liquids, including process waste solutions, decontamination and other mop and wash water, were 

analyzed for radionuclides, and if below the release tolerance of 0.1 mg/L, were released, untreated down 

industrial sewer drains through outfalls and absorption beds to the environment. Liquid wastes may have 

also been dumped down sanitary drains. Treatment plants were not built until after 1948. It is assumed 

that small volumes of waste chemicals were disposed at MDA B. This is supported by the policy that 

chemicals could not be returned to the stockroom once they had been in contaminated areas, the 

observation that chemical bottles were placed in cardboard boxes for disposal, and the minor explosions 

and some pink smoke observed during the May 3, 1948 fire. No process evidence exists that large 

volumes of waste chemicals were disposed of by burial at MDA B. Residual chemicals buried at MDA B 

may include cleaning solutions and other chemicals such as acids, bases and experimental solvents 

generated at the bench-scale. 

Based on an eyewitness account, glass bottles with unknown liquids are buried in at least one pit on the 

eastern end of MDA B. The authors of this report are unable to definitively identify the source of these 

bottles. The possibility exists that they may contain aqueous solutions with residual plutonium or other 

exotic elements. Based on the known Laboratory operations, the concentrations of plutonium would not 

have been much greater than 1 mg/L of plutonium. Greater concentrations were considered to be 

recoverable, and concentrations much less would have been released to the environment. The volume of 

solution present in the glass bottles is considered to be relatively small, possibly a few hundred gallons, in 

comparison with the thousands of gallons of basic solutions stored in the General’s Tanks. 

Application of the limited soil concentration and waste surface contamination data available to simple 

dimensional analyses indicates an estimated maximum MDA B plutonium-239 inventory of 170 g at the 

90
th
 percentile. At the 50

th
 percentile, the calculated plutonium inventory of 114 g is similar to the previous 

100 g estimate and provides an independent assessment of the inventory and the initial nuclear hazard 

categorization. The potential plutonium inventory in intact containers indicates an estimated plutonium-

239 inventory of approximately 2.3 g. These data indicate that contaminated soils represent the majority 

of the plutonium inventory at MDA B and suggest that the inventory is homogenously distributed. 

Individual items may possess locally higher or lower levels of contamination, but they would not represent 

a significant change in the majority fraction of the plutonium inventory in MDA B.  
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1.0 INTRODUCTION 

Material Disposal Area (MDA) B is an inactive subsurface disposal site, designated Solid Waste 

Management Unit 21-015, located in Technical Area (TA) 21 at Los Alamos National Laboratory (LANL or 

the Laboratory) (Figure 1.0-1). From 1944 until it closed in 1948, MDA B received contaminated materials 

from the Laboratory and may contain both hazardous and radiological chemicals. Known in the 1940s as 

the “contaminated dump,” MDA B currently is scheduled for excavation and the removal of its contents, 

and planning for the safe implementation of this remediation requires information on the location of the 

disposal trenches and the nature of the wastes disposed of at the site. Since there are no formal records 

of the wastes placed at what is now known as MDA B, and since no construction drawings or original site 

engineering drawings or plans have been found that show the locations of the trenches when they were in 

use (LANL 1991, 007529), understanding the common research and production elements used at the 

Laboratory in the 1940s is important for present-day worker safety considerations during the excavation 

of MDA B. MDA B contents also have never been directly characterized. Thus, understanding the context 

of the historic operations at MDA B in the 1944 to 1948 timeframe is essential to understanding what 

wastes would and would not have been disposed of at MDA B, and how the chronology of the Laboratory 

operations and processes may be correlated to the MDA B trench locations. (Note: LANL was called 

Los Alamos Laboratory until January 1947, when its name was changed to Los Alamos Scientific 

Laboratory [LASL]. It remained LASL until January 1981, a generic “LANL” or “Laboratory” is used in this 

report.) 

This report reviews the available documents and information relevant to site operations at MDA B at the 

time that MDA B is believed to have been in use, including historic records and reports; some previously 

classified, historic memoranda and other correspondence; and aerial photographs taken in the 1940s. 

The objectives of this report are to address the following questions in lieu of disposal records (land burial): 

• What information is available concerning the physical boundaries, characteristics, and timing of 

waste burials at MDA B? 

• What programs and organizations were active at Los Alamos in the mid- to late 1940s that may or 

may not have contributed wastes to MDA B? 

• What specific process information is available that describes the types and quantities of wastes 

produced? 

• What program, organization, or process information is available to exclude wastes from MDA B? 

The operational history of MDA B is tied to the earliest history of the Laboratory, the scope and urgency of 

World War II, the transition to the Atomic Energy Commission (AEC) in January 1947, and the cold war. 

Waste management issues largely suffered a lack of attention during the Laboratory’s early years 

because of the need to continue production operations. This document summarizes the development of 

the process chemistry, metallurgy, and other research and production activities at the Laboratory during 

the 1944 to 1948 timeframe to provide a perspective of the work conducted at the Laboratory; the scale of 

those processes; and the handling of spent chemicals, laboratory glassware, and contaminated items. 

Monthly reports compiled by the operating groups of the period described the application of significant 

resources and research efforts to the recovery of the then-exotic and priceless new materials plutonium 

and enriched uranium and addressed the measures to ensure that the materials sent to waste were not 

recoverable and that recoverable solutions were stored until methods to recover them were developed. 

These monthly reports documented the development of new and revised processes, the refit and 

renovation of laboratories, the decontamination and dismantlement of old laboratory areas, and the 

disposal of items and equipment that did not meet release criteria after decontamination efforts.  
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1.1 Previous Reports 

This report builds on a foundation of earlier reports, but none have reviewed all of the available 

information that pertains to MDA B. A partial foundation for the history of MDA B is provided in the 1977 

two-volume report “History and Environmental Setting of LASL Near-Surface Land Disposal Facilities for 

Radioactive Wastes (Areas A, B, C, D, E, F G, and T)” (LASL 1977, 005707; LASL 1977, 005708). 

Referred to as the “Rogers report,” the document provides a cursory history of MDA B with respect to 

location, physical design, modes of disposal, general waste types, the results of post-closure studies, and 

significant events (e.g., fires) through a review of historic memoranda. The Rogers report (LASL 1977, 

005707; LASL 1977, 005708) was the first compilation of the operating practices at MDA B. That report 

indicated that MDA B wastes were emplaced by the truckload in piles filling the entire trench depth and 

width rather than in vertical layers. Using a bulldozer, workers subsequently covered the material with fill 

dirt on a weekly basis. No effort was reportedly made to keep routine waste types or loads separate 

(Meyer 1952, 036622). The MDA B section of Volume I of the Rogers report is excerpted in Appendix A. 

Ahead of the addition of cover material over the eastern portion of MDA B in 1982, the Laboratory 

sampled biota at the site to examine the rooting patterns of long-lived plants into radioactive wastes, the 

uptake of transuranic materials by plants, and the transport of radionuclides from burial trenches (Wenzel 

et al. 1987, 058214). This biota sampling project is the only intrusive sampling or excavation known to 

have taken place at MDA B and included the local excavation of tree roots because of the presence of 

exposed debris with measurable radioactivity (about 2000 alpha counts per minute [cpm] per 60 cm
2
). 

Beneath the roots, some copper and electrical wires were uncovered but had no measureable 

radioactivity. At a depth of about 40 cm, a mass of rubber gloves was excavated, which showed surface 

radioactivity varying from 0 to 6000 alpha cpm. Other gloves in the area had no measurable alpha 

radioactivity. At a depth of 45 cm, a large lateral root had come into contact with a rubber glove that 

contained a 6-cm ball of radioactive waste with 10,000 alpha cpm. The excavation was discontinued 

because of the high radiation levels. Rubber tubing, plaster, painted metal tubing, and brown Duroglass 

bottles still filled with liquid were also found. Roots and soils were collected, and the hole was backfilled. 

No cardboard or wooden materials were found in the excavation site. There was also indication that some 

waste materials had been placed in the trench without packaging. Radiochemical analysis later indicated 

subsurface plutonium contamination (Wenzel et al. 1987, 058214). 

In 1990, E.S. Merrill compiled “A History of Waste Disposal at Technical Area 21” (1990, 011721) that 

summarized process waste streams, plutonium recovery, waste management practices, and chemicals 

used at what is now TA-21 in the 1945 to 1948 timeframe and provided general histories for MDA B and 

other TA-21 disposal areas. Many of the descriptions from the Rogers report (LASL 1977, 005707; 

LASL 1977, 005708; see Appendix A) were incorporated into the discussions, but Merrill also provided 

descriptions of early process waste streams. Merrill stated that “the waste generated by a process is a 

’fingerprint’ unique to the process itself, by knowing something about the initial process, it becomes less 

difficult to determine the type of contaminant most likely present in a disposal area.” The present report 

builds on the assertion by Merrill and examines many of details of the processes summarized in that 

paper. Merrill noted that plutonium and weapons-grade uranium were extremely scarce; that the demand 

for plutonium for chemical testing, metallurgical development, and ultimate core fabrication drove the 

need to recover and recycle plutonium; that the bulk of plutonium and enriched-uranium chemical waste 

was stored for recovery and not discarded; and that the contaminated waste in the MDA B trenches is 

highly heterogenous and may contain a wide variety of spent chemicals that were not targets for 

recovery, including organic chemicals, perchlorates, ethers, solvents, lecture bottles of mixtures, spent 

chemicals, old chemicals, and corrosive gases. 
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As part of its environmental restoration program, LANL compiled the initial categorization of MDA B and 

other sites (LANL 2003, 090176) in accordance with U.S. Department of Energy (DOE) STD-1027-92, 

Change Notice No. 1 of September 1997, “Hazard Categorization and Accident Analysis Techniques for 

Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports.” MDA B was described as an 

inactive disposal site of approximately 6.03 acres. Based on a 1971 memorandum from D.D. Meyer 

(1971, 095443), MDA B was categorized as a nuclear hazard category 3 facility containing approximately 

100 g plutonium-equivalent. DOE’s Los Alamos Site Office approved the categorization on 

November 26, 2003 (DOE 2003, 093726). 

The “Investigation/Remediation Work Plan for Material Disposal Area B, Solid Waste Management Unit 

21-015, at Technical Area 21, Revision 1” (LANL 2006, 091860) provided a historical investigation report 

of MDA B that summarized what was known about the operational history from the Rogers report 

(LASL 1977, 005707; LASL 1977, 005708) and that discussed the results of several campaigns of 

environmental characterization sampling at and around MDA B. The reader is referred to that report for 

the details and results of the sampling and characterization activities. Figure 1.1-1 depicts the results of a 

subsurface geophysical investigation conducted in 1998 to delineate the locations and dimensions of the 

disposal trenches. The results were interpreted to have provided an adequate estimate of the disposal 

trench locations and dimensions. These results, along with complementary ground-penetrating radar and 

other methods, indicated that the shallowest objects were from 1.3 to 7.2 ft below ground surface (bgs), 

and the cover was estimated to be of similar thicknesses. The bottoms of the trenches were estimated to 

be located 10 to 12 ft bgs. The results of the geophysical investigations are included in their entirety in 

Appendix B. 

1.2 General Operational History of MDA B 

The Laboratory was established in 1943 as a military reservation to develop the first atomic bomb. 

The schedule for the production of enriched uranium and plutonium at Oak Ridge, Tennessee, and 

Hanford, Washington, respectively, allowed about two years for LANL to research and develop the 

weapon itself. Theoretical and experimental groups were organized to address specific nuclear and 

ordnance applications. A radiochemistry program prepared materials for nuclear experiments and 

developed a neutron initiator for the bomb. A metallurgy program researched the metal reduction of 

uranium and plutonium and the casting and shaping of these metals and compounds, including uranium 

hydride and various possible tamper materials. Investigations of the physical properties of uranium and 

plutonium were performed, and a search for alloys with better physical properties than those of unalloyed 

metals was conducted. The metallurgy group prepared materials for physical and ordnance experiments, 

particularly projectile, target, and tamper materials for the gun program (Hawkins et al. 1983, 057519). 

Based on available evidence, the site that is now known as MDA B was actively used for the disposal of 

radioactively contaminated wastes from April 1944 to June 1948 because it offered sufficient space. Only 

one other disposal area for radioactively contaminated materials—today’s MDA A—was active in the 

1945 to 1946 timeframe. Any contaminated material disposed of during this time would have gone to 

either MDA A or MDA B. MDA A is believed to have closed sometime in 1946, and from then until June 9, 

1948, MDA B was the only disposal pit open for radioactive wastes. On June 10, 1948, the first delivery 

was made to MDA C and MDA B was closed. 
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Most information about the potential inventory of MDA B comes from reports and memoranda generated 

by historic Laboratory organizations working at these sites. These sources provide evidence that the 

management of materials disposed of at MDA B was largely the responsibility of the waste-generation 

sites. The only site-specific documentation consisted of waste pick-up log books that started in 1947. The 

notebooks were to record all trips each day, including the buildings served, types of materials (e.g., trash, 

solutions, chemicals) picked up, as well as the drivers’ names, their protective clothing, and their radiation 

exposure data. The log books were issued to the drivers of what was then referred to as the 

“contaminated truck” (this was the truck that hauled contaminated waste). Los Alamos Scientific 

Laboratory Notebook No. 1743 (LASL 1948, 095286) was maintained from January 1947 through 

November 1948, the period that includes the last part of the MDA B operations. The log book supports 

the premise that the operations of these sites and associated waste streams defined the waste inventory 

at MDA B. 

To appreciate the history of MDA B, it is useful to describe the various groups and sites active at the 

Laboratory during operational years of MDA B. The U.S. Army Manhattan Engineer District, under the 

command of General Leslie R. Groves, created and controlled operations at the Laboratory from its 

inception in 1943 until the formation of the AEC in January 1947. During the war years, the Laboratory 

consisted of the scientific staff under the University of California, augmented by the 9812
th
 Special 

Engineer Detachment (SED) and the 4817
th
 Service Command Unit that included the First Provisional 

Women’s Army Corp (WAC) Detachment, the Provisional Engineering Detachment, and the First 

Provisional Military Police Battalion. The SED recruited chemical, mechanical, and electrical engineers as 

well as machinists, technicians, and administrative staff. Most of the WACs were assigned to 

administrative duties, but many were engaged in scientific research. The Provisional Engineering 

Detachment provided maintenance and construction services for the physical operations of the 

Laboratory until February 1946 when the Army craft shops were discontinued. The construction and 

maintenance of MDA B would have been among the tasks of these maintenance groups, but no 

documentation by any of these groups has been found. The records may have been destroyed.  

Through August 1945, the purification of plutonium solutions and the recovery of plutonium from 

purification residues were carried out in D Building in the original technical area (then informally referred 

to as “the Tech Area,” now known as TA-01; see Figure 1.2-1 for an overview of the Laboratory’s early 

work sites). Other facilities built in the Laboratory’s original technical area included 

• C Building—machine shop and uranium machine shop (operational October 1943); 

• H Building—initial work with polonium-210, barium-140/lanthanum-140, and strontium-90; 

• HT Building—heat treatment and machining of natural and enriched uranium; 

• HT Barrel House—storage area for enriched uranium and plutonium; 

• J-2 Building—radiochemistry research on weapons test debris; 

• M Building—processing, metallurgy, and the recovery of enriched uranium; 

• O Building—storage of sealed radium and radium/beryllium sources; 

• Sigma Building—casting, machining, and powder metallurgy of natural and enriched uranium and 

later thorium; 

• TU Building—machining of natural uranium; 

• TU-1 Building—recovery of enriched uranium; and  

• V Building—original machine shop; some machining of beryllium and uranium.  
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From 1944 to 1948, the major operational sites at the Laboratory included the following sites: 

• The original technical area (now TA-01) 

• DP Site (now TA-21) 

• The “contaminated laundry” facility (now TA-01 and TA-21) 

• Bayo Canyon (radioactive lanthanum [RaLa] program, now TA-10) 

• Omega Site (the “water boiler,” now TA-02) 

• Other technical areas of the Laboratory (S Site, Anchor Ranch, and other sites sites; see 

Appendix A). 

Members of the SED were assigned to explosives test sites at Anchor ranch and S Site and to chemical 

and metallurgical tasks, and they served as radiation monitors, decontamination workers, and 

maintenance personnel in the original technical area and later at DP (Delta Prime) Site after the war. After 

the war, General Groves recognized that the Laboratory needed to remain active because no other facility 

combined all of the attributes to continue the research, design, and production of atomic weapons. The 

discharge of military personnel and the hiring of a civilian workforce were paramount. In February 1946, 

the Laboratory technical staff was reorganized into the following seven divisions: 

• Administrative Division included personnel shops, procurement, technical area maintenance, and 

safety. In April 1946, procurement was combined with the property office, and tighter property 

controls were started in late 1946. 

• Theoretical Division continued its research into hydrodynamic problems in the interpretation of the 

Trinity test measurements and other issues. 

• Physics Division continued work with particle accelerators such as the cyclotron and the new fast 

neutron reactor. 

• Experimental and Pit (“M”) Division, formed in late 1945, focused on peacetime applications of 

nuclear energy and the continuation of weapons development, including critical assemblies, 

weapons maintenance, and military training courses. 

• Explosives Division concentrated on explosives research and production after the war; the study 

of slow explosive compounds, detonators, detonation, and shock effects; and radiographic 

research. 

• Ordnance Engineering Division was established just before the hostilities, and after the war the 

division was split between the Laboratory and operations at Sandia Base in Albuquerque, with 

sites as far apart as Wenover Field, Utah, and Salton Sea, California, for the testing and design of 

weapons components, the stock piling of components, and the assembly of the weapons. 

• CMR Division (which before October 1945 had been called the Chemistry and Metallurgy [CM] 

Division) operated the processes at the Laboratory during the active period of MDA B, and the 

flow of wastes from these operations are observed in this report as the major contributors to the 

contents of MDA B. Hawkins et al. (1983, 057519) provided some organizational descriptions of 

the CMR Division, the names of the group and division leaders, and the descriptions of the scope 

of operations of the groups. The division had only a loose structure, but after April 1944 the 

division was extensively reorganized, and plutonium and uranium metallurgy were added. The 

basic tasks of the CMR Division were metallurgy and physical studies of plutonium and other 

transuranic elements, research and development of polonium and plutonium chemistry, tritium 

research, radiochemistry research, and extensive manufacturing functions of essential nuclear 



MDA B Process Waste Review 

EP2007-0236 9 August 2007 

elements for weapons production. The division also included a services organization for the 

production of nuclear materials for use by other Laboratory divisions (e.g., plutonium fuel rods for 

the fast reactor). In the fall of 1946, a new research-and-development section was formed that 

included new methods for plutonium recovery.  

The Zia Company began operations in Los Alamos in April 1946 as a prime contractor to the AEC in 

areas of maintenance, operations, and technical support in relief of the SED. The Zia Company largely 

supported the Laboratory’s research-and-development facilities as well as the operations of the Los 

Alamos municipal systems, including water, heat, electricity, trash, fuel, and street maintenance. Support 

to the Laboratory areas also included equipment and materials purchasing, warehousing, salvage and 

surplus operations, skilled-craft positions such as machinists and operating engineers and firefighters, 

and non-skilled craft positions such as janitorial services, including decontamination workers, trash pick-

up and disposal. Zia Company employees would have conducted waste pick-up and disposal activites, 

and heavy-equipment operators at MDA B would have maintained the trenches and periodic soil cover 

and the final cover and installation of fences and other post-closure activities described in this paper. 

There are no known records of Zia Company’s activities at MDA B. 

Appendix C contains two papers compiled in 1947 that outlined the general setting of the Laboratory 

during that year (both papers were attached to Betts 1947, 007007). The first paper (“A Technical 

Maintenance Group Report on Background Data Concerning the Organization, Space Occupancy, and 

Building Requirements of the Los Alamos Scientific Laboratory”) described the Laboratory organizations 

(summarized above) and their general missions. Specific references will be made to some of these 

organizations in the process descriptions that follow in this report. The second of these papers (“A 

Technical Maintenance Group Report on General Background Data Concerning the Los Alamos Scientific 

Laboratory Required for Planning Purposes”) described the Laboratory’s technical areas and their general 

missions. Specific references will be made to these areas in the process descriptions that follow. By 

1947, the operating areas of the Laboratory had been assigned numerical technical area designations. 

Descriptions of the operations in the technical areas and their wartime designations are provided in the 

1947 documents included in Appendix C. D Building was demolished in 1954. Other TA-01 buildings were 

demolished in the late 1950s and the properties transferred to Los Alamos County in the 1960s. 

By 1947, all laboratories had established waste disposal procedures that required all Laboratory and 

salvage wastes to be boxed, sealed, wrapped with paper or placed in wooden crates, and tagged to 

indicate waste status (Tribby 1947, 095306). A June 1949 memorandum from Meyer (1949, 036971) 

yields additional general radioactive waste disposal information about the late 1940s not included in the 

Rogers’ report. The memorandum post-dates the MDA B closure, and although not all details may be 

applied to MDA B, the information is of general interest to the period.  

• The main sources of contaminated wastes were D Building, Sigma, DP West, DP East, and Bayo 

Canyon. The Chemistry and Metallurgy Research (CMR) Division was serviced daily, with the 

exception of Bayo Canyon where material was picked up weekly. Other sites were serviced at 

request. In addition to the materials disposed of daily, there were two other occassional sources: 

(1) Building material from the destruction of buildings in which radioactive material had been 

handled, and (2) filter papers from the electrical precipitators at DP West and DP East. The filter 

papers were disposed of twice a year. The waste from the CMR Division averaged 50 boxes per 

day. 

• The handled waste material consisted of paper, rags, and rubber gloves. The material was placed 

in cardboard boxes at the sites and the boxes were sealed with masking tape. These boxes also 

may have contained glassware and small metal apparatus. This type of material made up 

approximately 90% of the material handled. The rest of the material consisted of metal such as 
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airducts and large metal apparatus. This latter kind of material was placed in wooden boxes or 

was wrapped with paper. Two types of cardboard boxes were in use at the time—one measuing 

25½ in. x 25½ in. x 30 in. and the other 13 in. x 13 in. x 24½ in. As soon as the supply of the large 

boxes was to be exhausted, the staff intended to standardize to the smaller box. 

• The waste disposal program required three men. Two of them worked on the contaminated truck 

and were furnished by the Zia Company. The third man was a CMR-12 monitor who supervised 

the handling of the materials. Before loading, the monitor checked the boxes for external 

contamination and kept records of any accountable property being buried. The equipment used 

consisted of a truck and a sedan. The material in the pits was covered once a week and required 

the use of a bull-dozer and an operator one day a week. 

• Two general types of contamination were placed in the burial pits. The main type of contaminated 

waste consisted of alpha emitters. The other type consisted of small amounts of beta-gamma 

emitters. The amount of contamination varied, and the staff did not have a quantitative estimate 

of the amount of active materials buried. 

• At the time, solid contaminated wastes were buried. Since the start of the project the staff had 

filled six pits. Three of the pits were located between a trailer camp and the CMR laundry (MDA 

B), two pits were in the tank area near DP East (MDA A), and one pit was located at the Alpha 

Site Dump (MDA C). 

A 1946 memorandum (Betts 1946, 036972) that was presented as a brief study concerning the disposal 

of contaminated wastes at the Laboratory in response to a “District” request (the district in this case is 

assumed to have been the U.S. Army Manhattan Engineer District) offers intriguing clues, but few details 

concerning waste sources and disposal methods at the early Laboratory. Three types of wastes were 

described in the memorandum. First, liquid wastes and their sources and discharges to Pueblo and Los 

Alamos Canyons were described, as well as a conceptual treatment plant that could have removed 

radioactive components down to some tolerance levels yet to be determined. Second, an electrostatic 

filter treatment system was proposed for the air combustion products and other gases that could not be 

safely handled by the small exhaust blowers in the Laboratory’s original technical area. The main 

buildings at DP Site were described to have been provided with planned exhaust treatment systems. 

Third, up to the then-present time the only solutions advanced for contaminated solid materials, such as 

laboratory clothing, vessels, glassware, laboratory notebooks, wood and other building materials from 

wrecked laboratories, and similar objects, had been either buried in fenced areas, or sealed in “steel 

containers,” which from time to time would be sent “by truck to the seaboard, there to be put aboard ship 

and dumped into the ocean far from shore” (Betts 1946, 036972). 

The use of the “sea containers” is poorly documented elsewhere, and it is not known whether any 

shipments ever departed from Los Alamos for such disposal. An interview with a retired Laboratory 

employee (section 4.6) who had worked at DP Site after the war recounts the presence of these sea 

containers at MDA B, but he had no memory of their disposition. He referred to the containers as “sea-

cans.” It is probable that some of these containers were built and filled, some may have been shipped off-

site, and most or all of them were buried at MDA B. A 1981 report of the Government Accounting Office 

(GAO) stated that from 1946 to 1970 the United States disposed of low-level radioactive wastes by 

dumping them into the sea (GAO 1981, 095446). The AEC was the nation’s largest generator of low-level 

wastes and was thus the biggest contributor to the volume of materials dumped into the ocean between 

1946 and 1970. The U.S. Army dumped some of its radioactive wastes into the Atlantic Ocean for three 

years, but the U.S. Navy conducted most of the ocean dumping and they had no detailed information on 

their Pacific Ocean dumping activities. The Navy’s information regarding the Atlantic Ocean was 

nonexistent, with the exception of a few years. The GAO reviewed records from the U.S. Department of 

Defense and the AEC and concluded that the quality of recordkeeping ranged from poor to nonexistent.  
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A 1961 memorandum compiled information concerning past burial of radioactive waste at Los Alamos 

stated that from fiscal years 1947 to 1954 daily routine pickup of solid radioactive waste was not itemized 

as to the numbers of boxes, etc. that were taken to disposal, but it was assumed to be reasonable that 

the annual average fell between 1,500 and 2,000 cubic yards per year (Enders 1961, 009685). 

Altogether, three fires occurred at MDA B while it was in operation from 1945 to 1948, and accounts of 

these fires provide useful details about MDA B’s content, operation, and the reason for its closure in 

1948. All fires occurred in open waste pits and were thought to have resulted from chemically induced 

spontaneous combustion within the landfill matrix. Documented observations of the fires indicated that 

conditions were “conducive” to spontaneous combustion and brought into question waste disposal 

practices. The November 15, 1946, fire was described as more of a chemical reaction fire that remained 

under control as long as water was played upon it. Whenever the water was taken away, the reaction 

resumed. At no time were flames visible in the “smoldering debris” (Drager 1946, 000562). According to 

Drager, bulldozers were used to push “dirt over the affected area of the dump.” The early indications were 

that no person or equipment was contaminated to a degree that was considered serious. 

The second recorded fire occurred on October 22, 1947, and was reported about 10:30 am. All fire 

equipment was out on call to another fire, so a “crash truck” was sent to the dump, and the regular 

equipment and personnel arrived later. The material on fire was reported to consist of cardboard boxes 

containing trash (e.g., paper and rubber gloves). The firemen were given respirators and cautioned to 

stay upwind of the dump. The fire was extinguished about noon and the firemen were taken to DP Site, 

where they were monitored and given showers. No alpha counts above 400 cpm were found. The fire 

equipment was monitored and found to be negative. The wind was noted to have been varying in 

direction during the fire and considerable smoke was blown easternly toward the CMR laundry. The 

laundry noted higher-than-normal air contamination (0.0868 cpm/L alpha). The burned area was covered 

with dirt immediately after the fire. The monitoring results indicated that no significant exposures had 

occurred (Meyer 1947, 095302). 

Personnel witnessing the May 3, 1948, fire found 60% of the open portion of the dump ablaze and flames 

shooting 50 ft into the air. The firemen had little trouble in subduing the blaze, but persistent efforts to put 

it out were of little avail because of the loaded condition of the dump area. The dense smoke required the 

evacuation of personnel and the closure of DP Road to traffic (Drager 1948, 001825). The smoke drifted 

west and remained close to the ground near the intersection of DP Road and Trinity Drive (Buckland 

1948, 000562). The investigation failed to produce any obvious cause for the blaze and it was presumed 

to have started by spontaneous combustion. The area in which the blaze occurred had not had any trash 

dumped in it for about three days, and much of the trash in the fire had been in the dump for three weeks. 

The trash included large quantities of wood from temporary storage cabinets, several “live” acid storage 

batteries, large quantities of miscellaneous scrap metals, discarded contaminated clothing, and boxed 

laboratory wastes. During the fire, there was some evidence that chemicals had been disposed of in the 

dump in cardboard containers typically used for the regular disposal of common laboratory wastes. 

Several minor explosions occurred, and upon one occasion a cloud of pink smoke arose (Drager 1948, 

001825). The CMR-12 monthly report indicated that nose counts were given to all personnel involved in 

the May 3, 1948, fire and no counts above the tolerance were recorded (LASL 1948, 095444). Available 

information indicates that the location of the 1948 fire corresponds to the active trench visible in the aerial 

photograph of December 1947 (Figure 2.0-5).  

As a result of the May 1948 fire, it was determined that a disposal site so close to living quarters and 

laboratories was an unacceptable risk and another disposal site, now known as MDA C, was selected on 

Pajarito Road. Operations ceased at MDA B and started at MDA C on June 10, 1948 (LASL 1977, 

005707; LASL 1977, 005708).  
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1.3 MDA B Post-Closure Activities 

After the closure of MDA B in June 1948, a fence was constructed around the entire area. Rogers (LASL 

1977, 005707; LASL 1977, 005708) notes that the U.S. Geological Survey (USGS) was asked to assess 

the filled-in portion of MDA B for commercial use by Los Alamos County. The USGS drilled 12 test 

borings around MDA B in 1966 from 25- to 50-ft depths and analyzed the samples for moisture, gross 

alpha and beta radiation, plutonium, and uranium. The distribution of moisture indicated that some lateral 

movement of water, probably from the contaminated waste pit, had occurred, but radiochemical analyses 

of the samples showed no indication of radioactive contamination. It was recommended that an asphalt 

covering on the pit with drainage could prevent any movement of radioactive contamination from the 

waste pit. The western two-thirds of MDA B were fenced, compacted, and paved in 1966 and leased by 

DOE to Los Alamos County for trailer and vehicle storage. Rogers notes that other monitoring efforts 

were conducted in the period during which the County used the area for storage and that none of the 

readings recorded above background. DOE requested that the County vacate the site by September 30, 

1990 (LANL 2006, 091860), and since that time access has been controlled by the Laboratory. 

Some post-closure subsidence has been observed at MDA B and is consistent with what is observed at 

legacy landfill sites with boxed wastes. During a small mammal field investigation in 1980, a member of 

one of the Laboratory’s environmental studies groups reportedly fell through the surface and into a hollow 

area of MDA B in the eastern portion of the landfill. In preparing this report, it was important to confirm 

this type of observation. The following is a summary of a 2006 interview with David J. McInroy, conducted 

on-site, for the purposes of this report. David stated that he was working alone in the unpaved, eastern 

area of MDA B and fell into what appeared to be a sinkhole that was approximately 5–6 ft deep. He 

observed at least 2 stacks of large laboratory glass bottles—containing liquids—on pallets, with an open 

area between the pallets of approximately 2 ft by 5 ft. The sinkhole was located approximately in the 

south-central portion of the eastern area of MDA B. Mr. McInroy climbed out of the sinkhole and called his 

supervisor. He was monitored by a radiation technician and no indication of radiation above background 

was measured. The hole was then backfilled with soil and re-graded (Criswell and Herbert 2006, 096639).  

The “Investigation/Remediation Work Plan for Material Disposal Area B, Solid Waste Management Unit 

21-015, at Technical Area 21, Revision 1” (LANL 2006, 091860) provided summaries of sampling and 

environmental characterization activities from the 1960s through the 1990s. These activities included soil 

and vegetation studies, radiation surveys, and boreholes for moisture, geochemical, and groundwater 

investigations. In 1982, a surface stabilization of the eastern end of MDA B was completed (October 15, 

1982), a new fence was installed 10 ft out from the old one; vegetation was removed; and new soil was 

added, compacted and reseeded. An experimental cap was installed on the eastern end of MDA B in 

1983 to evaluate alternative cover designs and soil samples were collected to evaluate shallow 

contamination (LANL 2006, 091860). The reader is referred to the aforementioned work plan for the 

details of these activities and the sampling and analytical results. 

2.0 GENERAL LOCATION AND LAYOUT OF MDA B 

The approximately 6-acre MDA B site is located on the southern side of DP Road on DP Mesa in today’s 

TA-21 and consists of a series of generally continuous disposal trenches (Figure 1.0-1). The site is long 

and relatively narrow—about 2200 ft long in total and 120 ft wide—and is bent at an elbow, resulting in 

two straight legs, with the western leg measuring approximately 1200 ft in length and the eastern leg 

around 1000 ft. In the 1944 to 1948 timeframe, the area was referred to as South Point or South Mesa. 

A coal storage area occupied the DP Road frontage west of MDA B (Figure 2.0-1). The coal pile storage 

area provides a reference point for the photographs and some of the period memoranda. The Rogers 

report (LASL 1977, 005707; LASL 1977, 005708) provides a review of the number and location of pits 
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and trenches at MDA B. Rogers concluded that the question of how many pits there are and where they 

are located could not be answered by the available information, but in a memorandum quoted in the 

Rogers report, Meyer stated, “I am sure that the area contains six pits: two in the west end running north 

and south making the ‘L’ shape to the fence and four running east and west in the area parallel to DP 

Road. There was at least one small, shallow trench which was used by CMR Division safety personnel to 

dispose of hazardous chemicals” (LASL 1977, 005707; LASL 1977, 005708).  

Tribby (1945, 033817) indicated that, in April 1945, an 80-ft × 40-ft × 5-ft trench existed at MDA B, a 

trench which received boxes of contaminated items. Kershaw (1945, 001770) reported that the activated 

refuse material pit that had been provided on South Point, just southeast of the coal storage piles, had 

been overfilled, and that cardboard boxes lay outside the trench uncovered. A photograph of 

comtemporary waste disposal practice at MDA A is shown in Figure 2.0-2. A similar condition appeared to 

have existed as early as July 1944 when a request was made for a new trench, for dirt to cover the 

boxes, and for a fence to prevent children from breaking into the boxes and endangering their lives 

(Popham 1944, 095503). In July 1945, Dow (1945, 006713) requested that “a trench 15 ft wide by 300 ft 

long be bulldozed as deep as practical before hard rock was encountered, starting just east of the newly 

covered CM Division disposal pits located southeast of the coal storage yard, and running parallel to, and 

about 40 to 50 ft north, of the DP Site power line…until a depth of 12 ft was reached or until September 1, 

1945, whichever came sooner” (LASL 1977, 005707; LASL 1977, 005708). In agreement with these 

descriptions, an apparent series of narrow, long trenches can be identified in aerial photographs 

(described below). The sequence of trenches is inferred from the dates of the photographs. Four large 

disposal pits 300 ft long, 15 ft wide, and approximately 12 ft deep are interpreted to have been located 

parallel to the fence line along DP Road, and pits of uncertain length were located in the north-south leg 

of MDA B at the site’s western end (LASL 1977, 005707; LASL 1977, 005708).  

Three aerial photographs (Figures 2.0-3 through 2.0-5) show the physical evolution of MDA B from late 

1946 to early 1948. These photographs document the presence of a series of long, narrow trenches 

parallel to DP Road, with new sections being dug to the east because the previous trench segments were 

filled. The November 1946 composite photograph (Figure 2.0-3) shows a full photographic view of MDA B 

from the north and what appears to be the open portion of the active trench with waste in the active pit 

awaiting cover. A filled trench appears to have extended from the coal piles on the west side of MDA B to 

the active trench, and the entire eastern portion of MDA B appears undisturbed except for an access 

road. The December 1946 photograph (Figure 2.0-4) shows a new section of trench either completed or 

in progress. The new section of trench may have resulted from the reported November 15, 1946, fire in 

the “contaminated dump” (Drager 1946, 000562). Drager described the active pit being filled to extinguish 

the smoldering pile. The new section of trench appears to extend the trend of long trenches on the 

western leg of MDA B, and appears to be about 400 ft long. This is in strong agreement with the modern 

geophysics data (Figure 1.1-1). The composite photograph again shows that trees have not yet been 

cleared on the eastern leg of the site, but an access road was probably in use at the time. The 

photograph taken about December 1947 (Figure 2.0-5) also shows a full photographic view of MDA B 

from the north. The trees have been cleared on the eastern leg, the active, open portion of the landfill is 

east of the curve on DP Road, and the entire western portion of the area appears filled. The newly 

opened trench corresponds to the approximate location of the May 1948 fire. The small S-shaped trench 

scar corresponds to the described location of the small slit trenches in the Rogers report (LASL 1977, 

005707; LASL 1977, 005708). The location of the S trench in the photograph is also approximately where 

the Laboratory employee conducting the 1982 small mammal survey had broken through a rotted 

plywood cover and had fallen into a cavity (see section 1.3). 
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3.0 OPERATIONS IN D BUILDING AND THE ORIGINAL TECHNICAL AREA, 1944–1948 

Understanding the Laboratory’s research and production operations during the lifespan of MDA B from 

1944 until its closure in 1948 provide the context of waste generation and the perspective of the types of 

wastes that would and would not have been disposed of at MDA B. This section describes the 

Laboratory’s earliest uranium and plutonium purification and recovery operations in the original technical 

area during, and shortly after, World War II. The original technical area constituted the core of the initial 

Laboratory operations and was located in the areas surrounding the Los Alamos Ranch School that had 

been obtained by the War Department for the Manhattan Project (Figure 3.0-1). For safety purposes, the 

explosives research and production operations were conducted at the property known as Anchor Ranch 

because this area was separated from the original technical area by several miles. The descriptions of 

Anchor Ranch and the associated S Site areas are beyond the scope of this report because the 

explosives waste was managed locally in those areas and did not contribute to MDA B. As the scope of 

the Laboratory research operations progressed during the war, other Laboratory areas were added, such 

as DP Site. These are described in the following sections, as applicable.  

3.1 Uranium Purification and Recovery in D Building 

At its inception, the Laboratory had two main problems to examine: (1) processing tetrafluoride for 

experiments and weapons production, and (2) resolving issues concerning the fuel for the water boiler at 

Omega Site. The Oak Ridge, Tennessee, operations undertook the purification of enriched uranium 

before shipment to LANL. LANL specified the chemical form, such as sulfate, nitrate, or tetrafluoride. The 

primary assignment of the CM Division was to develop and apply the methods for the purification and 

recovery of uranium to the specifications of composition and purity set by the physics and engineering 

groups. The processes for uranium purification and recovery are described in “Chemistry of Uranium and 

Plutonium” (LASL 1947, 095322). The successful accomplishment of the objectives required 

extraordinary precautions against radioactive toxic hazards and extraordinary precautions against loss of 

the immeasurably precious isotope uranium-235 (LASL 1947, 095322). Thorium was used as a surrogate 

during early experiments. 

Enriched uranium from the Oak Ridge plant generally was received as a purified fluoride and was 

reduced directly to metal. It was primarily the role of uranium as a stand-in for plutonium that led to the 

first work on uranium purification. The first uranium metallurgy at LANL was the preparation of the hydride 

because use of the hydride in the first bomb was still being considered. Experiments with hot and cold 

pressing were tried until the use of plastics curtailed the need for the hydride. The essential purification 

step was the ether-extraction method that concentrated the uranium from gross amounts of impurities 

(Figure 3.1-1), then the precipitation of uranyl oxalate, and then the ignition to form the oxide that could 

be converted to tetrafluoride. This process also was used when necessary to decontaminate the water 

boiler solutions. In September 1946, 13 reductions were made that yielded an average of 99.90% of total 

uranium (LASL 1946, 095314).  
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Figure 3.1-1. Uranium process equipment in D Building (LANL photograph IM-9: 1808) 
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Work on uranium remelting began in June 1944. This process drove off volatile impurities and prepared 

the metal for shaping. Difficulties were encountered in obtaining crucibles that would not crack when 

cooled. Magnesium oxide and beryllium were finally used with special heating methods. Techniques for 

forming uranium were intensively investigated after August 1944. The main techniques used were 

casting, hot pressing, and rolling. Both magnesium oxide and graphite molds were used successfully for 

casting. The culminating work of the uranium metallurgy group was casting the final parts for the 

Hiroshima bomb. Various acid solutions, including nitric, sulfuric, and trichloracetic acids, were used in the 

course of the fabrication to clean and prepare them for plating (LASL 1947, 095322). The metal physics 

group established a program of experiments early in 1946, including self-diffusion studies on uranium and 

many other physical measurements (Hawkins et al. 1983, 057519). The construction and installation of 

related equipment occupied most of the metal physics group’s time for the rest of 1946. 

When the hydride or metal experiments were completed, the materials were returned for recovery. 

Recovery included residues from castings skulls (i.e., the layer of metal left in the magnesium oxide 

crucibles, lathe turnings, rags, crucibles, molds, pickling solutions, analytical residues, metallic reduction 

liners, and slag from fabrication). Studies of recovery from liners and slag showed that the complete 

dissolution of these materials was necessary before recovery. Of the miscellaneous “residues,” rags, 

graphite, cutting oil, and other combustible materials were burned. The ash was extracted with nitric acid, 

and the residue from this treatment (usually containing only traces of uranium) was extracted with acids 

(LASL 1947, 095322). The recovery group designed and built a continuous-extraction apparatus capable 

of giving recovery yields of better than 99.9%. The April 1945 CM Division progress report stated that a 

total of 1.67 kg of enriched uranium was recovered, chiefly from fabrication residues. The determination 

of the amount of uranium left in the stripped solutions from the routine ether-extraction recovery of 

uranium from magnesium liners and slags had finally been solved with sufficient precision to allow 

decisions about whether such solutions were lean enough to discard. Three runs were made on one 

stripped solution that gave results of 1–64 ȝg/L uranium (LASL 1945, 095335). The uranium recovery 

solutions extracted through the ether-extraction method were tested in batches of about 100 L to 

determine the residual uranium concentration. This process normally averaged about 50 ȝg/L of uranium, 

which was discarded. If the tested solution exceeded 100 ȝg/L, the solution was stored for further 

treatment (LASL 1947, 095322). 

Enriched uranium was also recovered. By the end of 1945 the methods for the recovery and purification 

of enriched uranium were still inefficient and unsafe, however. The chemistry and metallurgy groups were 

reorganized, and intensified research began in late 1945, as follows: 

• October 1945: Work continued on the cleanup of various lean uranium residues that remained 

from earlier operations (LASL 1945, 095341). After that, the CMR Division began to develop a 

process for the recovery of enriched uranium from all residues originating from the project. 

• October 1946: Remelting of the uranium turnings began (approximately 7000 lb were on hand) 

(Hawkins et al. 1983, 057519). 

• December 1946: About 5 g of enriched uranium was recovered and purified from residues of old 

water boiler samples, and a search had started for a new method of recovering uranium turnings 

coated with cutting oil (LASL 1947, 095318).  

• February 1947: 2.9313 g of enriched uranium were recovered from old water boiler samples and 

returned to the water boiler (LASL 1947, 095320). 

• June 1947: 32.8 kg of enriched uranium were recovered and purified to the oxide, including 

25.8 kg of lathe turnings (LASL 1947, 095324). 
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• August 1947: Work had started on recovery methods for trichloroacetic acid solutions and 

solutions with large amounts of cutting oil, and 12.5 kg of enriched uranium were recovered and 

converted into the oxide form, including 11 kg of lathe turnings (LASL 1947, 095327).  

• November 1949: Over 25,734 lb of uranium oxide were shipped off-site to a recovery plant 

(LASL 1948, 095289). 

Late in 1946, all the installations CMR Division used in the D and M Buildings were overhauled to reduce 

the contamination danger. In July 1946, it was reported that M Building was entirely reconstructed for use 

as a pilot plant for the treatment of reduction crucibles, slags, and metal scrap from the enriched uranium 

production and fabrication. Several tons of reduction crucibles and slags were to be treated. The number 

of grams of enriched uranium involved was relatively small, but the monetary value easily warranted the 

developments planned. A very large portion of the equipment had been ordered, and experimental work 

on the fundamental operations was well under way (LASL 1946, 095312). 

3.2 Plutonium Purification and Recovery in D Building and the Original Technical Area 

The purification of plutonium solutions was carried out in the original technical area’s D Building until 

September 1945. The plutonium purification group at LANL was created within the Chemistry Division in 

May 1943 when the division was assigned the job of purifying the plutonium received from other 

Manhattan Project laboratories. During most of the period between May 1943 and March 1944 the 

purification group studied the chemical properties of plutonium on the microgram scale (using the 

microgram amounts of plutonium made by the 60-in. Berkeley cyclotron). Not until February 1944, when 

the first material was received from the Clinton reactor at Oak Ridge, Tennessee, was enough plutonium 

available to enable the group to work on the gram scale. This research led to the adoption in March 1944 

of a purification procedure involving two sodium plutonyl acetate precipitations and two ethyl ether 

extractions; the process did not, however, separate uranium from plutonium. This separation problem 

became serious when the plutonium had to be recovered from the uranium sulfide crucibles used by the 

metallurgical group. Plutonium began arriving at LANL from Hanford, Washington, in January 1945, 

shipped in 80-g “W bombs” (a “bomb” in this sense was a code name for the stainless-steel container 

used for shipping uranium and plutonium Figure 3.2-1). These were later increased to 160-g containers at 

the request of LANL. The plutonium purification and reduction processes are described in three 

documents—“Plutonium Purification in Building D” (LASL 1946, 095344); “Plutonium Processing at the 

Los Alamos Scientific Laboratory” (LASL 1969, 095300); and “Plutonium Metallurgy at Los Alamos, 

1943–1945: Recollections of Edward F. Hammel” (LANL 1998, 095346). 

Initially, an 8-g closed apparatus was built and a number of 8-g runs were made to furnish purified 

plutonium both for dry conversion and metallurgical research. From experience gained on the 8-g 

apparatus, a 160-g apparatus was designed and constructed. The standard size lot of 160 g was selected 

because this appeared to be safely below the water boiler critical mass and because it was a multiple of 

the 80-g lot size planned for Hanford shipments. A lot was never purified until radioassay showed that the 

lot contained the correct amount of plutonium (LASL 1946, 095344). The January 1945 progress report 

for the CM Division stated that the first full-scale plutonium purification run was made in the 160-g 

enclosed apparatus. The yield was 95.4%. It was expected that the yield would gradually be improved to 

about 98%. Six 8-g runs were also made during January, with an average yield of product of 97.3%, and 

a total of 187 g of plutonium was purified during January (LASL 1945, 095334). The August 1945 CM 

Division progress report stated that a total of 6.318 kg plutonium was purified during July. The average 

yield for all the runs was 97.5%. The new process saved time, increased the yield of the purified material, 

and reduced the amount of plutonium and the volume of solution sent to the recovery operations 

(LASL 1945, 095339). The total amount of plutonium purified in D Building through 1945 was 29.16 kg, 
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with an average yield of 89.7% to 98.7%, depending on the specific chemical process. All of the materials 

from the purification processes were returned to the recovery operations (LASL 1946, 095344). 

 

Figure 3.2-1 Stainless-steel Hanford shipping container known as a “bomb” (right) and the 

protective case (left) (LANL photograph IM-9: 1831) 

The potential loss of plutonium during the purification process led to the establishment of a recovery and 

concentration section in the CM Division. By September 1944, this section had developed several 

methods for the recovery and concentration of plutonium from purification residues so that the plutonium 

could be recycled. The recovery methods included recovery of plutonium from process solids and 

solutions, including metals, oxides, slags, hydrides, halides, trichlorides, trihalides, and tri- and tetravalent 

solution returning from chemical, physical, and metallurgical activities. The metallurgy materials included 

drybox sweepings of tissue paper, rags, wood, and brush hair (LASL 1944, 095350). 

The “Plutonium Recovery Methods” report (LASL 1944, 095351) stated that by October 1944 more than 

700 L of basic solution had been collected as supernatants from the precipitation of plutonium hydroxide. 

These solutions contained amounts of plutonium that varied between 1 mg/L and 5 mg/L, amounts that 

were too great to be discarded. The supernatants from the peroxide treatment were assayed and found to 

contain plutonium in concentrations between 0.04 mg/L and 0.2 mg/L; the majority of solutions were less 

than 0.1 mg/L. These solutions were to be discarded because they contained plutonium in unrecoverable 
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quantities (LASL 1944, 095352). In January 1945, it was reported that the recovery of plutonium from the 

60 L of supernatants from the 160-g purification run was carried out in 6-L batches. The resulting 

supernatant contained 0.002–0.1 mg/L plutonium (LASL 1945, 095334). The August 1945 CM Division 

progress report stated that about 1.44 kg plutonium was recovered and turned over for purification during 

July, that about 1.39 kg had been submitted for recovery during the month, and that about 0.25 kg 

plutonium was stored in a form not feasible to recover with the then-current D Building set-up (LASL 

1945, 095339). 

A second early problem was the recovery of plutonium from the magnesium oxide liners used during the 

reduction of plutonium. In November 1944, it was concluded that the liners would have to be completely 

dissolved (LASL 1944, 095352). The amount of plutonium recovered through November 1944 was 

reported as 232.8 g, with 47.524 g recovered during that month (LASL 1944, 095352).  

The February 1945 CM Division progress report noted that the recovery of plutonium from materials such 

as cutting oils and polishing papers continued to be a problem. The best solution at the time appeared to 

be the installation of filters in the machines that used cutting oils, with the occasional return of the oils to 

recovery operations for clarification (LASL 1945, 095334). 

During the first years of the recovery section’s operation at LANL, much of the plutonium work was done 

in open-faced hoods (Figure 3.2-2). At the time it was believed that the variety of residues required the 

use of open hoods for flexibility of operation, and that the operators could be protected by special clothing 

and various types of respiratory equipment. By August 1945, the D Building recovery laboratory was 

considered inadequate and dangerous to human health and to production schedules (LASL 1945, 

095339). The September 1945 CM Division progress report stated that given the shutdown of plutonium 

processing in D Building, the recovery section would try to recover as much of the plutonium on hand as 

would be feasible during the first week of September, and would then shut down after the DP Site began 

operations. The recovery operation continued about two weeks beyond the shutdown of production 

processing in D Building. About 260 g of plutonium was reportedly stored in various forms, awaiting the 

start-up of DP Site operations (LASL 1945, 095341). 

As of September 1, 1945, the purification of plutonium in D Building was discontinued, and some of the 

process hoods dismantled. The laboratory furniture built during the war consisted of cabinets and 

fumehoods of hardwood (typically maple) and plywood. After the war, parts of the buildings, including 

walls, floors, linoleum, plaster, framing, and laboratory furniture, were remodeled and metal furniture was 

installed that was easier to clean (LASL 1945, 095341). The operations in D Buildings changed after the 

war from the production and recovery operations needed for the combat weapons to plutonium analytical 

and research support facilities. The enriched uranium operations remained in D Building well into the 

early 1950s. The metal physics group established a program of experiments early in 1946, including 

bringing the specific heat of plutonium from room temperature to the melting point, researching the 

thermal conductivity of plutonium at room temperature, as well as conducting many other physical 

measurements (Hawkins et al. 1983, 057519). Part of D Building was set aside for these investigations, 

new laboratory equipment was designed, and the construction and installation of this equipment occupied 

most of the group’s time for the rest of 1946. 
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Figure 3.2-2. Chemical operations were conducted in D Building in ventilated, wooden hoods 

with plywood-mounted accessories and controls; most of these were demolished 

and replaced with metal and stainless-steel equipment after the war (LANL 

photograph IM-9: 1830) 
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3.3 Wastes Sent to MDA B from D Building 

MDA B was actively used for the disposal of radioactively contaminated wastes from April 1944 to June 

1948. Only one other disposal area for radioactively contaminated materials, today’s MDA A, was active 

between 1945 and 1946; it is believed to have closed sometime in 1946. Between MDA A’s closure 

and the opening of what now is known as MDA C in June 1948, MDA B was the only disposal pit open for 

radioactive wastes. Los Alamos Scientific Laboratory Notebook No. 1743 (LASL 1948, 095286) recorded 

the daily pick-ups of contaminated trash from the D, H, M, T, and Sigma Buildings in the Tech Area from 

January 1947 through June 1948, when MDA B was known to be active. Reports mentioned the disposal 

of a contaminated truck from the Trinity test (see, for instance, LASL 1977, 005707; LASL 1977, 005708), 

but no documented evidence of that disposal was found during the review for this report. There were also 

undocumented rumors of other buried vehicles.  

The picked-up material generally was not itemized or characterized, other than noting that it was 

contaminated material, although there are entries of contaminated cement, lumber, paper, trash, building 

debris, and a dry-ice box being picked up at U Building. Weekly pick-ups were recorded from the “glass 

shack” and the salvage warehouse. Solid wastes from the operations at the original technical area 

between 1943 and 1948 consisted of contaminated clothing; gloves; glassware; equipment; laboratory 

apparatus; empty gas cylinders (argon, oxygen, neon, and helium were noted); building demolition debris; 

wooden laboratory furniture; and ordinary trash and paper from the laboratory areas. The operations at 

D Building changed after the war from research, purification and recovery of plutonium to analytical 

laboratories in support of DP Site. The enriched uranium operations continued in D Building.   

The documented evidence reveals the shortage of plutonium and enriched uranium during and after 

the war. The process descriptions from the period provide independent evidence that all uranium and 

plutonium solutions, process equipment, and incidental materials that came into contact with uranium 

and plutonium were recovered to the extent possible. Purification and recovery processes recorded 

uranium and plutonium at the milligram level. Every effort was made to conserve uranium, plutonium, 

polonium, and other radioactive source materials. No process equipment such as uranium and plutonium 

purification crucibles were disposed of because of the extensive recovery operations. Other process 

equipment, such as the Hanford plutonium solution shipping containers, were dried, sealed, the exteriors 

decontaminated, and returned to Hanford. All uranium and plutonium lathe turnings, casting skulls, and 

other metals and oxide residues generated at D Building and Tech Area buildings were either recovered 

or stored for future recovery at DP West.  

Spills were decontaminated and the materials submitted to recovery. In November 1947, a contamination 

accident occurred in D Building when a bottle containing approximately 2 g of enriched uranium in 5 gal. 

of residue solution was broken and the solution spread over a large portion of the room. The solution was 

recovered and the floors mopped. After the floors had dried, no detectable contamination was found 

(LASL 1947, 095333). However, in January 1947, two accidents occurred in D Building in which 

plutonium was lost. The first occurred on January 16 when a worker broke a pipette and approximately 70 

mg of plutonium in 300 mg of solution were spilled on the worker’s protective clothing and none was 

recovered (Armstrong 1947, 097492). The second occurred on January 23 in the basement of D Building 

when a worker broke a 5-gal. bottle containing 6 mg/L plutonium. Approximately 30 mg was spilled on the 

ground and determined to be unrecoverable (Drager 1947, 097491). In both instances, the contaminated 

clothing and soil were buried in the contaminated dump (MDA B).  

In 1945, procedures were established for handling contaminated objects (including glassware, laboratory 

equipment, protective clothing, and gloves) to minimize the spread of contamination (Tribby 1945, 

095305). The September 1945 CM Division progress report stated that no apparatus that came into 

D Building or any other contaminated facility was to be returned to stock (LASL 1945, 095340). The 
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“Health Program for D Building Laboratory Areas” report (LASL 1947, 095328) documented the controls 

for contaminated property and wastes. No transfer of equipment or materials was to be made, except 

through the H1 Group, with proper tagging and clearance from the property office. Criteria were formally 

established for contaminated materials and equipment to be returned to the stockroom (no detectable 

contamination by swipe or direct reading), for hot storage (no counts over 500 cpm or >0.1 milli-Rem/hour 

[mR/h]), for other contaminated areas (according to respective area requirements), and for materials to be 

rejected for reuse and to be sent to MDA B. No transfer was allowed between the plutonium and 

polonium areas. All equipment and materials that could not be decontaminated to meet requirements was 

to be condemned and buried, but such items first required clearance through the property office. No 

property records, however, have been located from this era. Equipment was to be properly boxed or 

crated, sealed, tagged, and transferred to the disposal site by specially assigned contaminated-truck and 

transfer personnel. The disposal was monitored and supervised by the H1 Group. All waste and trash 

from the D Building contaminated area were considered contaminated, and all waste and trash were to be 

thrown into the “hot” receptacles that were placed in each laboratory (LASL 1947, 095328). 

Beginning in April 1945, the CM-12 Group was responsible for monitoring and decontaminating personnel 

and equipment and for disposing contaminated items. The CM-12 Group shared responsibilities with the 

H1 Group.  

• May 1945: D Building was cleaned, and contaminated material was separated from 

uncontaminated items; expendable materials were sent to MDA B. Twenty boxes of contaminated 

materials were sent to storage for later reuse, 30 boxes of contaminated materials were cleaned, 

and 30 boxes of glassware were sent to the glass-washing shack for cleaning (LASL 1945, 

094536).  

• August 1945: The report stated that during the week of August 20–25 about 900 pieces of 

contaminated glassware were washed and that over 50% required more than one washing 

(LASL 1945, 095340).  

• October 1945: The contaminated laundry was completely removed from the original technical 

area and the equipment was transferred to DP Site. The former laundry building D-2 was 

remodeled as a dedicated central glass-washing facility (LASL 1945, 095342).  

• January 1, 1946: The glass-washing facility (one room) had been remodeled and new equipment 

installed. Storage for clean and contaminated glassware was possible (LASL 1946, 095343). 

• May 1946: The tolerance value for glassware of 50 cpm was lowered to 0 cpm, and few pieces 

were being lost even at that low value; 2000 pieces of glassware were washed, of which 250 

pieces required rewashing before being brought to the new tolerance. Fifty pieces were destroyed 

by burial because of “inaccessibility of parts to cleaning or monitoring, or because 

decontamination was impossible” (LASL 1946, 095309).  

• July 1946: It was reported that the glass-washing building would be used for the decontamination 

of valuable equipment, gas cylinders, and liquid air cylinders as well as glass washing. New types 

of decontamination equipment were to be installed in the hope of salvaging valuable pieces of 

apparatus by cleaning to tolerance levels. Such equipment was to be returned to the laboratories 

or stored in the “contaminated warehouse” for future use. Unclaimed glassware found to be 

contaminated was destroyed by burial. Approximately 500 pieces were returned to laboratories in 

D Building, but approximately 750 other pieces of glassware were found to run from 250 cpm to 

infinity and were buried (LASL 1946, 095311).  

In September 1945, after the cessation of combat activities overseas and the termination of plutonium 

purification activities in D Building, several chemical hoods were dismantled and sent to MDA B 
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(LASL 1945, 095341). These were likely standard chemistry-lab type hardwood cabinets and fume hoods 

constructed during the war that were being replaced by stainless-steel furniture obtained after the war 

had ended. Figures 3.3-1 and 3.3-2 show typical laboratory furniture and equipment used in the 

purification and reduction operations in D Building. All laboratory furniture, such as cabinets and fume 

hoods, and exposed walls and floor surfaces, were wiped routinely to control airborne contamination and 

after spills to recover the radioactive materials. The cloths, rags, and cleaning solutions were sent to 

recovery. A broader cleanup of the original technical area occurred at this time. The start-up of the 

polonium and plutonium operation in the new DP Site resulted in the dismantling of equipment in 

D Building used during the war and led to the disposal of that equipment at MDA B. In late 1945, the 

reorganization of the uranium metal production and chemistry group led to the installation of new 

equipment for processing purified uranium oxide. It is assumed that older, contaminated equipment was 

disposed of at MDA B. In December 1946, it was reported that a sharp decrease was detected in the 

personnel contamination levels as measured by nose swipes; this was attributed to the decreased activity 

in D Building and the fact that fewer dismantling and reconversion operations were being carried out in 

the contaminated rooms (LASL 1946, 095316). In May 1948, Room 16 in U Building was dismantled and 

new wall and floor areas installed, with the dismantled equipment very likely disposed of at MDA B. 

Room 119 in D Building was also dismantled and rebuilt to include special hoods and dryboxes 

(LASL 1948, 095284). (Note: dryboxes are now referred to as gloveboxes). 

Liquid wastes from the Manhattan Project era (1944–1947) activities in D Building and associated 

activities in the M, T, U, H, and Sigma Buildings consisted of sanitary and industrial process water and 

possibly contaminated chemicals, such as trichloethylene used for cleaning turnings. All of the plutonium 

and uranium purification solutions were retained and the materials recovered. The recovery of plutonium 

in D Building and other plutonium operations in the original technical area generated recovery solutions, 

with approximately 0.1 mg/L (10
-4

 g/L) plutonium considered unrecoverable (LASL 1969, 095300). 

Residual uranium recovery solutions reportedly contained an average of 60 mg/L that was considered 

unrecoverable. A November 1944 memorandum estimated that 100 L of waste solution that contained 

roughly 10 mg of enriched uranium would be disposed of (Lipkin 1944, 095301). By comparison, in 

December 1948 approximately 300 gal. of solution containing 4.2 mg of enriched uranium were discarded 

(Jette 1948, 094349). Until 1949, liquids with plutonium and uranium below the discharge limits were 

released untreated to Pueblo Canyon through an industrial waste line, known as the acid waste line, 

connected to the D, M, T, U, and Sigma Buildings in the original technical area. Los Alamos Canyon to 

the south received the contaminated mop and wash water from the laboratory buildings and the laundry 

adjacent to D Building. Some liquid wastes were probably dumped down the sanitary sewer drains. 

The “Health Program for D Building Laboratory Areas” report (LASL 1947, 095328) outlined the control for 

ordinary chemicals, mercury, and precious metals. Chemicals were not to be returned to the stockroom 

once they had been in contaminated areas; the chemicals were to be reported to the H1 Group and 

disposed of by destruction methods (e.g., burial). Mercury and precious metals were to be processed by a 

salvage system by which the materials were to be returned to the D Building shipping-and-receiving room 

when they became surplus (LASL 1947, 095328). Los Alamos Scientific Laboratory Notebook No. 1743 

(LASL 1948, 095286) recorded pick-ups of contaminated cleaning solutions from D Building in January 

1947 and chemicals from U Building in September 1947. The CMR monthly reports commonly noted the 

use of water-soluble cutting oils; diethyl ether; acetone; paints and solvents; hydrogen peroxide; aqua 

regia; and sulfuric, nitric, citric, hydrochloric, trichloracetic, and oxalic acids. Bottles of chemicals are 

assumed to have been disposed in MDA B as part of laboratory upgrades. 
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Figure 3.3-1. Induction furnace inside a wooden fume hood and galvanized vent pipe that pre-

dated stainless-steel equipment obtained after the war; notice plywood 

construction in adjacent area (LANL photograph IM-9: 1824) 
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Figure 3.3-2. Typical wet chemistry apparatus in D Building (LANL photograph IM-9: 3007) 
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4.0 DP SITE OPERATIONS, 1945–1948 

Until 1945, all chemical and metallurgical processes of plutonium and polonium were performed in 

D Building and in attached or adjacent buildings in the original technical area. A fire in the ceiling of the 

machine shop (C Building) in January 1945 raised awareness of the considerable hazard of working with 

larger quantities of plutonium. It was decided to construct a new fireproof facility at DP Site, an area 

removed from the post’s living quarters. The construction of DP Site started in April 1945, and polonium 

and plutonium operations were transferred from the original technical area in the fall of 1945. DP Site was 

divided into DP East and DP West, for polonium and plutonium operations, respectively. The major facility 

at DP East was the laboratory in Building 52 and the air filtration plant in Building 53. In DP West, the main 

processing buildings were the laboratories in Buildings 21-2, 21-3, 21-4, and 21-5; the air filtration plant in 

Building 12; and many small support structures. The majority of the buildings were of standard design and 

construction, but the main processing facilities were constructed so that the buildings and equipment 

would be as fireproof as possible, exposed surfaces could be easily decontaminated, and a high-capacity 

ventilation system would maintain low air contamination levels (LASL 1947, 095323). This section 

describes the early Laboratory’s polonium and plutonium purification and recovery operations at DP Site 

and the potential wastes from those operations. 

4.1 Polonium Purification and Fabrication at DP East, 1945–1948 

The polonium processing was transferred from H Building in October 1945. Polonium-210 was separated 

from its parent bismuth at the Dayton, Ohio, units, operated by Monsanto Chemical Corporation, after 

irradiation and activation at one of the Hanford reactors. Monsanto prepared the polonium-210 on thin 

platinum foils and shipped them to LANL. LANL chemically purified the received materials and fabricated 

small polonium-210 and beryllium neutron generators for use as weapons initiators. Polonium-210 has high 

alpha-radiation activity and a half-life of approximately 138 days. The excess polonium was collected and 

returned to Dayton for recovery. Much of the specific information concerning these devices remains 

classified. The operations within Building 52 (Figure 4.1-1) largely mirrored those in H Building; the 

polonium processes remained a small batch process conducted on a benchtop scale in laboratory 

glassware. A glass-washing room was set up at DP East to decontaminate the materials used and to 

prepare them for reuse. The Building 52 laboratory was equipped with fume hoods and dryboxes to isolate 

workers from the active materials. The hoods were exhausted through Building 53, which was equipped 

with filters and electrostatic particle separators locally termed precipitrons, or electromatic filters. Some 

DP East research was focused on the chemistry of actinium salts and metal, but this is poorly documented. 

4.2 Plutonium Purification and Fabrication at DP West, 1945–1948 

The first plutonium was processed at DP West (Figure 4.2-1) on October 19, 1945. By the time plutonium 

purification and recovery operations were transferred from D Building to DP West, the tolerances for light-

element impurities had been relaxed as a result of knowledge gained from plutonium chemistry research. 

Research on the purification process to eliminate the ether-extraction steps was completed, and the oxalate 

extraction process was adopted entirely by July 1946. Plutonium was received at LANL as a thick syrup of 

plutonium nitrate and water from Hanford. The syrup was contained in a stainless-steel container, referred 

to as a steel bomb due to its shape (Figure 3.2-1). Upon receipt, the bomb was removed from its shipping 

box, submitted to decontamination on the outside, and either stored or sent to purification. The contents 

were weighed, an analytical sample was obtained to determine the amount of plutonium in solution, and the 

contents were removed. The dry, empty bomb and cap assembly were returned to the decontamination 

room, where they were cleaned on the outside, placed in a carrying case, and returned to the shipping room 

for shipment back to Hanford. In August 1947, a disposable cap and plug for the Hanford shipping container 

was designed that eliminated all threads (LASL 1947, 095327). Figure 4.2-2 is a reproduction of the 

plutonium plant flow sheet (LASL 1947, 095323), graphically depicting the processes sequence at DP West. 
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As the purity of the incoming materials from Hanford improved, the purification processes were simplified. 

The processes are described in “Chemistry of Uranium and Plutonium” (LASL 1947, 095323) and 

“Plutonium Processing at the Los Alamos Scientific Laboratory” (LASL 1969, 095300). The DP West 

operations from late 1945 to 1948 represent the pilot scale and production plant start-up of purification 

and production of metallic plutonium from the Hanford-supplied nitrate solutions. DP West was the result 

of the lessons learned from the initial operations in D Building during the war. All of the equipment was 

designed so that an operator never handled the products in open air. Sealed tanks were used in the wet 

chemistry operations, and material transfers were made by evacuation of the receiving vessels to avoid 

pumping spills and spray from leaks. The dry chemistry and metallurgy were performed in chemical hoods 

or dryboxes, now termed gloveboxes. Nevertheless, the procedures and processes continued the 

practice of extraordinary precautions against loss or severe hold-up of the immeasurably precious isotope 

plutonium-239 (LASL 1947, 095323). 

The plutonium solutions were processed through a series of chemical extraction and purification steps. 

The standard size lot was 160 g, but several processes were conducted concurrently to increase 

production. A lot was not purified until radioassay showed the lot to contain the correct amount of 

plutonium. The supernatants resulting from the purification processes contained plutonium in the range of 

1–5 mg/L that was considered too great to store if suitable recovery methods were available (LASL 1947, 

095323), hence all supernatant solutions and washes from the purification processes were returned to 

recovery (Figure 4.2-2). In June 1946, 149 lots of Hanford solution were processed, 82 by the ether-

extraction procedure, and 67 by the single-oxalate procedure. The shortened oxalate procedure was then 

authorized for future purification work (LASL 1946, 095310). 

After purification, the plutonium solutions were subjected to a hydrofluorination process and then reduced 

from the fluoride to metal in dry conversion processes. The hydrofluorination was conducted with 

anhydrous hydrogen fluoride that was redistilled and tanked in 80-lb (hydrogen fluoride) iron cylinders 

from the Kinetic Chemical Company of Wilmington, Delaware (LASL 1947, 095323). The plutonium metal 

was purified through remelting under a vacuum, alloyed as required, formed into shapes, and coated for 

oxidation protection. All metal castings skulls (excess pour materials) and metal turnings and other 

excess materials were returned to recovery (Figure 4.2-2). By February 1946, the DP West plant was 

reportedly operating smoothly. Metal reductions yielded a calculated average of 98.5%, and one 

reduction to which oxidized turnings were added gave a yield of 96.5% (LASL 1946, 095345). In 

June 1946, comparisons of plutonium metals reduced by the ether-extraction procedure and the single-

oxalate procedure yielded 98.7% and 97.5%, respectively. The results of the new single-oxalate 

procedure were consistent with impurities in the reduction and doubled the amount of plutonium returned 

to the recovery process, but they did not change the number of liners submitted (LASL 1946, 095310).  

Purification operations did not include the removal of americium-241 until after July 1948. As early as 

1945, americium-241 was known as a radiological contaminant in plutonium-239 that resulted from the 

decay of plutonium-241. Plans to design and build an americium-241 purification facility were discussed 

as early as January 1947 (LASL 1947, 095319), but the first microgram separations of americium-241 did 

not occur until July 1948 (LASL 1948, 095283).  

4.3 Plutonium Recovery at DP Site, 1945–1948 

The plutonium recovery processes were developed for the purpose of concentrating and partially purifying 

plutonium-containing residues received from all of the plutonium processing and research operations in 

preparation for final purification. Figures 4.3-1 and 4.3-2 show the plutonium-purification process residues 

and the plutonium recovery processes used at DP West (LASL 1947, 095323). The primary task was the 

recovery of small amounts of plutonium from large amounts of other elements. The need to recover 
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plutonium from purification residues drove the expansion of metallurgical and chemical research 

programs at DP West. The recovery processes of the early DP West operations are described in 

“Chemistry of Uranium and Plutonium” (LASL 1947, 095323).  

 

Figure 4.3-1. Reproduction of the standard plutonium purification B-process residues per 

nominal 160-g run. The term “water tanks” in the footnote was a typographical 

error and should have referred to “waste tanks” (LASL 1947, 095323) 
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Figure 4.3-2. Reproduction of the plutonium recovery plant flow process (LASL 1947, 095323) 

In developing the methods for dissolving the various materials that were sent to recovery, it was 

necessary to consider the problem of dissolving not only any known compound of plutonium, and some 

which were unknown, but also various metals, refractory materials, organic compounds, and other 

miscellaneous items. Materials that were returned for recovery fell into one or more of the following 

categories: 

• solid samples in which the plutonium was in a form capable of being preferentially dissolved, such 

as plutonium that adhered to platinum foils, glass plates, and glass wool; 

• solid samples in which preferential solution was impossible or the inorganic impurity prevented 

the plutonium from being washed out, such as plutonium metal coating on aluminum foil or in 

porous magnesium oxide crucibles; 

• solid samples in which the plutonium compounds were mixed with organic matter that precluded 

mechanical separation, such as wood shavings, drybox sweepings, and tissue paper; 

• solutions of plutonium salts that contained organic material of low volatility, such as analytical 

samples or samples containing glycol; 

• solutions of plutonium salts that contained organic material of high volatility, such as acetone or 

ether-and-water mixtures; 

• solutions in which plutonium salts were too dilute for recovery, such as assay samples that had 

been diluted (these were evaporated to increase the concentration); 
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• solutions of hexavalent or trivalent plutonium, such as hexavalent nitrate for purification or 

trivalent chloride from analyses; or 

• suspensions of plutonium compounds in certain oils, such as cuttings oils and silicone. 

The “Chemistry of Uranium and Plutonium” report (LASL 1947, 095323) noted that it was almost 

impossible to make definite statements concerning the losses of plutonium in the recovery processes. 

However, no solutions were discarded. From 1946 to 1947, all basic supernatants were radio-assayed 

and solutions containing approximately 1 mg/L (10
-3

 g/L) were transferred to one of two 50,000-gal. 

underground storage tanks, known as the General’s Tanks, built at the direction of General Groves, within 

the boundary of what is now MDA A. The two underground tanks were constructed in late 1945 to store 

recovery residues from plutonium operations at DP West that contained small concentrations considered 

too great to discard without further investigation. The two tanks received recovery solutions from which no 

further recovery was then possible (Hempelmann 1944, 095418). The recovery processes included the 

supernatant from an ammonia hydroxide treatment that contained <1 mg/L plutonium, very large 

quantities of the salts of magnesium and calcium, and the supernatant from the sodium hydroxide 

precipitation process that had little plutonium and no magnesium or calcium. The high salt concentrations 

made accurate assay unlikely, and it was stated that because of the inaccuracy somewhat larger 

amounts of plutonium may have been stored than what was indicated by the assays. Waste solutions 

sent to the General’s Tanks also included the acid and alkaline rinse solutions of the recovery apparatus 

and the rinse of the ether-extraction columns (Figure 4.3-1; LASL 1947, 095323). A 1971 memorandum 

stated that, based on available records, 344 grams of plutonium and americium had been transferred to 

the 2 tanks during the 1946 – 1947 timeframe (Gibson 1971, 092456).  

In the late 1940s it was apparent that the storage of the basic solutions in the General’s Tanks could not 

continue, due to the large volumes and the capacity of the tanks. Investigations were thus conducted to 

determine methods of recovery of dilute concentrations of plutonium and the reduction of concentrations 

to meet the tolerance limits for release to the canyons. Research continued on the recovery of low 

concentrations of plutonium from solutions for which ordinary recovery methods were impractical, but that 

were too high in plutonium content to permit discarding. By April 1947, a small evaporator was installed in 

the recovery operations to increase the concentration of plutonium in dilute, aqueous solutions (LASL 

1947, 095329), and by October 1947, three evaporators were reportedly operating (LASL 1947, 095330). 

In November 1948, 1,568 L of solution were concentrated to 4 L that contained 34 g of plutonium (Jette 

1948, 094349). Ultimately, the residual solutions stored in the General’s Tanks were never recovered and 

remain in the tanks at this writing. (Note – see interview with Wilber McNeese below and Appendix E that 

confirms these reports) 

By February 1946, the recovery group reported that all of the supernatant solutions supplied by the 

purification operations had been processed as well as 400 gal. of solutions that had been transferred from 

D Building (LASL 1946, 095345). In March 1946, the recovery group had processed all solutions supplied 

by the purification operations. Vessels and pipes containing oxalate supernatant from purification were 

washed with concentrated hydrochloric acid, and about 100 g of plutonium were recovered (LASL 1946, 

095308). In July 1946, the recovery group reported the processing of 2,700 gal. of oxalate supernatant 

from the purification operations. The results indicated that from July 1 to July 15, 1946, 86.6 g of 

plutonium were received, and 84.7 g had been recovered for a yield of 97.8% (LASL 1946, 095312). 

Small volumes of other than the basic recovery solutions were reportedly stored in large glass bottles 

(LASL 1947, 095323) that ranged from 2-L to 9-L capacities. A complete inventory of the recovery 

residues was conducted in March and April 1948 (LASL 1948, 095280; LASL 1948, 095281), and 

separate reports were prepared, but these reports have not been located. The typically aqueous solutions 

had high iron concentrations and included some solutions from unsuccessful recovery processes that had 
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been saved since the war (LASL 1950, 095293). Many solutions had solids that were reportedly inevitably 

present in the materials stored for any period of time. Some had grown mold, so phenol was added to 

inhibit the mold (LASL 1948, 095287). In October 1948, a set of 2-in. glass columns was installed in 

Room 213, and the preliminary testing on cold solutions was complete. Samples of six bottles of stored 

solutions indicated iron concentrations of 0.2 to 8.0 g/L and plutonium concentrations of 2.3 to 48.7 g/L. 

The solutions were similar enough that they could be mixed to create one feed solution for the column-

separation process. By May 1949, the recovery solutions from storage had been processed through the 

ion-exchange columns, with recovery of 90% to 99% of assay. Plutonium was to be precipitated from the 

effluent by a peroxide treatment. Peroxide precipitation followed by ion exchange was found to remove 

99.95% of the plutonium from a sample stored solution (LASL 1950, 095293) and left concentrations of 

10
-5

 to 10
-6

 g/L plutonium. In February 1950, laboratory testing was complete and large-scale processing 

of the stored plutonium solutions was to begin when the equipment in Room 201 had been installed. By 

May 1950, the peroxide precipitation and ion-exchange methods had yielded a recovery of 99.995% of 

the plutonium and the wastes could be discarded with 10
-6

 g/L plutonium, considered the discard 

concentration of plutonium (LASL 1950, 095294). (Note – see interview with W. McNeese Section 4.6) 

Contaminated mercury was also assigned to the DP West production group (CMR-11) in January 1948. 

CMR-11 designed, constructed, and installed a distillation unit for contaminated mercury (LASL 1948, 

095277). By February 1948, 700 lb of contaminated mercury received from the stockroom had been 

combined into 30-lb storage units. To that date, 25 lb of mercury had been distilled and had been 

cleaned. The plutonium concentration in that batch was lowered from 10
-5

 g/L to 10
-8

 g/L, which indicated 

that the efficiency of the distillation apparatus was high (LASL 1948, 095279). 

4.4 DP Site Exhaust and Filter Buildings, 1946–1948 

At DP Site, the polonium and plutonium operating areas in DP East and DP West, respectively, had air 

engineered exhaust handling systems as part of the site design. At the operating buildings air from the 

outside was drawn into the buildings by intake fans. This air was filtered and distributed to the operating 

rooms by ducts which entered the rooms at the ceilings. The exhaust air left the rooms by ducts leading 

into a large common duct located on the roof of each building. All dryboxes and hoods were vented into 

these common exhaust ducts. The exhaust fans created a negative pressure in the dryboxes and hoods. 

At DP West, each of the 4 process buildings had an exhaust duct that converged into a common manifold 

at Building 21-12, where the exhaust air passed through a set of electromatic air filters supplied by the 

American Filter Company, then through a set of matted, paper filters before being discharged by exhaust 

fans and out the 57-foot stack. The electromatic filters were separated into 5 sections of 4 units each that 

could be isolated for maintenance and cleaning, each section had an exhaust fan and a stack. At 

DP East, Building 21-52 had a single exhaust duct to Building 21-53 where the exhaust air passed 

through a similar set of electromatic air filters, through a set of paper filters before being discharged by 

exhaust fans and out the stacks. The electromatic filters were separated into 3 sections of 3 units each 

that could also be isolated for maintenance and cleaning, and each section had an exhaust fan and a 

stack (Meyer 1948, 096494; van Winkle 1946, 0095884). The general stock inventory (section 9.0) from 

1946 lists rolls of American air filter paper. 

The plates on the electromatic air filters were reportedly self-cleaning through an oil drip system, but a 

good part of the dust entering the filters was collected on the wire screens in front of the filters, termed 

ionizer wires. A procedure for cleaning the electromatic filters was compiled in March 1946 that 

recommended that the filters be cleaned about every 3 months. The cleaning was to be performed with 

an Electrolux vacuum cleaner. At the end of each cleaning, the dust bag and any rags used were to be 

placed in a small paper bag, sealed as tightly as possible, and disposed of in the contaminated dump 

(van Winkle 1946, 0095884).  
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Troubles were noted with the stack filters as early as 1947. A CMR-12 monthly group report of the fall of 

1947 indicates that measurements of plutonium in stack emissions were exceeding the accepted 

tolerance (e.g., LASL 1947, 095333). A series of tests and measurements were conducted on the 

DP West exhaust stacks that concluded that the air entering the electrostatic filters was not uniform, so 

that some of the units were overloaded and some were not working to full capacity. Tests were also being 

conducted to determine how much contamination was removed in the electrostatic filters and how much 

was removed by the paper filters (LASL 1948, 095883). The paper filters used in the filter buildings were 

a low efficiency paper. High efficiency particulate air (HEPA) filters were not used until 1949 after tests 

were performed on filter papers received from the U.S. Army Chemical Warfare Service (CWS). The 

results of the preliminary tests indicated that efficiency of removal was much greater than with the 

electromatic air filters (LASL 1949, 095882). (Note - see former employees interview section 4.6) 

4.5 Wastes from DP Site Operations, 1945–1948 

The documented evidence reveals that the shortage of plutonium and other critical materials continued 

during the start-up of the newly constructed DP Site after the war. The plutonium operations at DP West 

were at the pilot plant scale, whereas the operations at D Buildings had been at the bench scale. 

Polonium operations at DP East largely remained at the bench scale. All plutonium solutions, process 

equipment, and all incidental materials that came into contact with plutonium were recovered to the extent 

possible. Purification and recovery processes recorded plutonium at the milligram level. Every effort was 

made to conserve uranium, plutonium, polonium, and other radioactive source materials. No process 

equipment, such as plutonium reduction crucibles, was disposed of because of the extensive recovery 

operations. Other process equipment, such as the Hanford plutonium solution shipping containers were 

dried, sealed, the exteriors decontaminated, and returned to Hanford. All plutonium lathe turnings, casting 

skulls, and other metals and oxide residues were recovered. Excess polonium was collected and returned 

to Dayton, Ohio for recovery.  

Daily pick-ups of contaminated trash were recorded from DP East and DP West in 1947 and 1948 in 

Los Alamos Scientific Laboratory Notebook No. 1743 (LASL 1948, 095286). Based on process 

descriptions wastes from the early DP Site operations (1945–1948) consisted of contaminated clothing; 

gloves; glassware; equipment and laboratory apparatus, such as empty gas cylinders (argon, oxygen, 

helium, and nickel carbonyl were noted); building demolition debris; ordinary trash and paper from the 

laboratory areas in Buildings 21-2, 21-3, 21-4, 21-5 in DP West and Building 21-52 in DP East; and oils 

and filter paper changes from Buildings 21-12 and 21-53, in DP West and DP East, respectively. Since 

polonium has a half-life of 138 days all contamination from the 1940s has decayed away. 

In 1947, the H1 Group published a procedure for the control of contaminated property and wastes (Tribby 

1947, 095306). No transfer of equipment or materials was to be made, except through the H1 Group, and 

everything required proper tagging and clearance by the property office. Criteria were formally 

established for contaminated materials and equipment to be returned to the stockroom (no detectable 

contamination by swipe or direct reading), for hot storage (no counts over 500 cpm or 1mR/h), for other 

contaminated areas (respective area requirements), and for materials rejected for reuse and to be 

submitted to MDA B. No transfer was allowed between the plutonium and polonium areas. All equipment 

and materials that could not be decontaminated to meet requirements was to be condemned and buried, 

but such items required clearance through the property office. No property records, however, have been 

located from this era. 

Equipment was to be properly boxed or crated, sealed, tagged, and transferred to the disposal site by the 

specially assigned contaminated truck and transfer personnel. The disposal was monitored and 

supervised by the H1 Group. All waste and trash from the CMR Division laboratories was considered 
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contaminated trash, and all waste and trash was to be thrown into the “hot” receptacles that were placed 

in each laboratory (Tribby 1947, 095306). Although no specific disposal records were maintained during 

the operational period of MDA B, the disposal of contaminated equipment and property items were 

reported monthly in the CM/CMR Division progress reports. Some portions of these reports remain 

classified, but some portions have been declassified for this report. 

• September 1946: It was found impossible to decontaminate six gas cylinders, and they were 

disposed of by burial at MDA B (LASL 1946, 095314).  

• November 1946: Two fisher hot plates were found too contaminated to be cleaned and were 

disposed of by burial (LASL 1946, 095315).  

• December 1946: Recovery equipment in Building 2 was no longer needed and was a source of 

contamination. The tanks and equipment that were corroded and too hot to be repaired were 

taken to MDA B (LASL 1947, 095318).  

• August 1947: Several unusable dies were placed in double-sealed wooden boxes and turned 

over to the property section for disposal (LASL 1947, 095327).  

• June 1948: All non-disposable-type Hanford shipping container plugs were listed by number, 

boxed, and buried at MDA B (LASL 1948, 095282).  

The decontamination facility at DP West was upgraded in 1948 to facilitate greater recover of equipment, 

the types of items decontaminated were then reportedly monthly. For example, in March 1946, 89 items 

were handled by the group, including 27 Hanford containers returned to process, eight empty Hanford 

containers returned to quantity control, nine hydrogen fluoride tanks returned to stock, six diver suits 

cleaned, 21 tools cleaned, and 17 glass containers cleaned (LASL 1946, 095308). In September 1948, 

76 items were decontaminated so they could be returned to use or released for salvage, including 31 gas 

cylinders (LASL 1948, 095285). Reports from other months simply listed the total number of items.  

The decontamination facility at DP East reported that contaminated glassware and other apparatus were 

disposed of at MDA B. The report for October 1945 (LASL 1945, 095341) stated that during the month of 

September 1945, over 2,150 pieces of contaminated glassware were processed and about 60% required 

rewashing. On September 14, the glassware tolerance from DP East was raised from 500 to 1500 cpm 

since the percentages of glassware passing the lower limit was so low. In June 1946, however, all of the 

sinks in the DP East glass-washing room were found to be contaminated. The washing of clean 

glassware was discontinued, but the washing of contaminated glassware continued. Contaminated 

glassware requiring disposal remained a contributor of waste to MDA B through 1948, as the following 

examples indicate: 

• June 1946: 634 pieces washed; approximately 30% could not be cleaned to below tolerance 

(LASL 1946, 095311) 

• July 1946: 319 pieces washed; approximately 54% could not be cleaned below tolerance after 

three washings (LASL 1946, 095312) 

• August 1946: 815 pieces washed; 26% disposed of after three washings (LASL 1946, 095313) 

• September 1946: 670 pieces washed; 37% disposed of after three washings (LASL 1946, 

095314)  

• April 1947: 806 pieces washed; 40% disposed of after three washings (LASL 1947, 095321) 

• June 1947: 940 pieces washed; 26% disposed of after three washings (LASL 1947, 095326) 

• October 1947: 840 pieces washed; 34% disposed of after three washings (LASL 1947, 095331)  
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In October 1947, it was reported that an agitator and tank assembly for pulping contaminated documents 

was complete, and that a filter for a vacuum source had been built. After the documents were pulped in 

water, the pulp was run through the filter so that only a semidried cake was buried (LASL 1947, 095330). 

By November 1947, the equipment had been put in operation and, with the exception of photostats, 

all paper could be pulped by use of water alone. Photostats required the use of a caustic solution 

(LASL 1947, 095332). It is assumed that contaminated documents were buried in MDA B before this 

date. 

Solid media from the DP Site filter buildings may have included filter papers. Low efficiency filter papers 

were part of the exhaust stack system located after the electromatic air filters in DP East and DP West. 

An interview with a Wilber McNeese (Section 4.6) indicates that the filter papers were monitored after 

accidental radioactive material releases and recovered if necessary, but that routine filter changes were 

not monitored for recovery, because the filters were not very efficient. Some of the filter paper media may 

have included asbestos materials. The procedure devised to clean electromatic air filters included the use 

of small vacuum cleaners to clean the screens (van Winkle 1946, 0095884). The dust bags were to be 

sealed in paper bags and disposed of the contamination dump. D.D. Meyer’s June 1949 memorandum 

indicated that filter papers from the electrostatic precipitators (electromatic air filters) at DP Site were 

disposed of twice a year at the contaminated dump (Meyer 1949, 036971). It is assumed that routine 

paper filter changes were disposed at MDA B before it closed June 10, 1948.  

The filter house reports by van Winkle (1946) indicate that the oils in the electromatic air filters in DP East 

and DP West should be replaced every few months. In May 1946, the oil was reportedly drained from the 

electromatic air filters in the DP East filter building. The oil was taken to MDA B in a trailer and transferred 

to 50-gal. barrels that were tightly sealed and then were rolled into the trenches (LASL 1946, 095310). 

Similar oil changes in DP East were reported in August and November 1946 (LASL 1946, 095312; LASL 

1947, 095318), so it is assumed this occurred on a regular schedule, but no evidence exists that it did. 

Los Alamos Scientific Laboratory Notebook No. 1743 (LASL 1948, 095286) records the pick-up of 

contaminated oil in barrels from DP East on January 28, 1947. There is no record of oil changes from the 

DP West filter building, but based on practices at the time, it is assumed that oil contaminated with 

plutonium from DP West was disposed at MDA B every few months. As with the documented oil changes 

at DP East, the oils from DP West would have been placed in 55- gallon drums. 

Liquid wastes from the early DP Site operations (1945–1948) consisted of sanitary wastewater, industrial 

process solutions, and minor excess chemicals. Most of the plutonium purification and recovery 

operations were based on aqueous chemistry. Solvent exchanges processes were not in general use 

until after the close of MDA B in 1948. No central sanitary system was installed at DP Site.  Buildings 

possessed septic systems that drained to tanks and then outfalls along the canyon walls. Some waste 

solutions were probably dumped down these drains. Other process liquids from plutonium operations, 

such as the equipment decontamination fluids and waste solutions that met release criteria were released 

into the absorption beds at today’s MDA T through what was termed the chemical or acid waste lines. 

Overflow from the MDA T absorption beds went to DP Canyon, a tributary to Los Alamos Canyon.  

Industrial waste solutions included process wastes from the plutonium purification, recovery and metal 

finishing operations. The CMR monthly reports noted routine use of acetone; paints and solvents, e.g., 

trichloroethylene; plastics; hydrogen peroxide; hydrogen iodide; aqua regia; sulfuric, nitric, citric and 

oxalic acids. Anhydrous hydrogen fluoride was used in the plutonium fluorination process. In 1947 and 

1948, bench-scale experiments with thenoyl-trifluoro-acetone dissolved in benzene as a chelating agent 

for plutonium in dilute solutions were notably unsuccessful (LASL 1948, 095277). Other experiments were 

performed with mono-butyl ether, hexane, benzene, di-butyl carbital, penta ether, butyl phosphate (LASL 

1947, 095319), and hydroxylamine nitrate (LASL 1951, 095298). By 1950, tributylphosphate was used in 
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the recovery process of plutonium. In general, used chemicals and excess process solutions were 

dumped down the drains destined for the absorption beds. A waste pit for chemicals, not contaminated 

with radionuclides, located between Buildings 21-2 and 21-3, was used during the 1940s and 1950s. The 

ether extraction process at DP West was discontinued by June 1946. Wilber McNeese (Section 4.6) 

stated that in late 1946 excess ether solutions were collected into stainless steel drums and shipped off-

site for research purposes.  

Contaminated mercury was not simply discarded. The material was assigned to the DP West production 

group (CMR-11) in January 1948. By February 1948, 700 lb of contaminated mercury received from the 

stockroom had been combined into 30-lb storage units and to that date, 25 lb of mercury had been 

cleaned through a distillation unit (LASL 1948, 095277). The plutonium concentration in that batch was 

lowered from 10
-5

 g/L to 10
-8

 g/L (LASL 1948, 095279). The mercury is assumed to have been re-used.  

All solutions and equipment from the plutonium purifications operations were sent back through recovery 

and were not considered waste. The plutonium recovery processes were reportedly conducted in a 

manner that made actual material losses unlikely (LASL 1947, 095323). No plutonium recovery solutions 

were discarded. The recovery of plutonium at Building 21-2 and other plutonium operations in the original 

technical area resulted in large volumes of basic solutions with approximately 1 mg/L plutonium that were 

considered unrecoverable given the available technology, so these solutions were stored in the General’s 

Tanks. Once liquid evaporators were successfully placed in operation in 1947, the addition of excess 

recovery solutions to the General’s Tanks was halted and research focused on alternative methods for 

the recovery of the solutions in storage, as well as methods to meet the tolerance limits for release of 

waste solutions to the canyons. The evidence indicates that research continued on the dry residues as 

well, and that methods for the complete recovery of plutonium from the bulk materials were realized in the 

early 1950s (LASL 1951, 095299) (Note - see interviews with W. McNeese and R. Nance, Section 4.6) 

The general standard or tolerance limit for release of plutonium to the environmental was approximately 

0.1 mg/L. A 1947 memorandum (Tribby 1947, 001404) provides a detailed account of “fluid waste 

disposal at D.P. West.” The memorandum described three types of fluid waste, the volumes discarded, 

and the concentration of plutonium in the waste as determined by sample analysis. Wash water from 

floors, hydrofluorination process aspiration water, and a “bomb” electrolytic decontamination solution 

were all considered important enough to sample and characterize. The daily waste volume and 

concentration of plutonium in these waste solutions were 400 L/day and 10
-8

 g/L plutonium for the wash 

water from floors, 4,000 L/day and 7.2 x 10
-4

 g/L plutonium for the hydrogen fluoride aspiration water, and 

45 L/day and 4.3 x 10
-7

 g/L plutonium for the bomb electrolytic decontamination solution. These data were 

used as the basis to determine that plutonium could not be practically recovered from these sources.  

The Rogers report (LASL 1977, 005707; LASL 1977, 005708) mentions a small, shallow pit trench used 

for disposal of hazardous chemicals, but this was poorly documented. An eyewitness account of the early 

1980s identified buried glass bottles in a location within the far eastern portion of MDA B (see section 

1.3), but the authors of this report are unable to definitively identify the source of these bottles. Clues may 

be present in the CMR monthly reports, as it was reported that all other solutions that were spent by 

virtue of accumulated contaminants were stored in large glass containers in Room 213. A complete 

inventory of the recovery residues stored in Room 213 was reportedly conducted in March and April 1948 

(LASL 1948, 095280; LASL 1948, 095281), and separate reports were apparently prepared, but these 

reports have not been located. In August 1950, Room 213 was cleaned out to make room for a new 

solvent extraction plant (see interview with W. McNeese, Section 4.6). The recovery materials were 

reportedly moved to other DP West sites, and “small development units” were transferred to either the 

“hot dump” or the General’s Tanks area (LASL 1950, 095296). It is not known whether the hot dump 

referred to is MDA B or MDA C on Pajarito Road. Contaminated wastes and trash were sent to MDA C 
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starting in June 1948, but it is possible that the eastern end of MDA B was used for the disposal of these 

bottles.  

There is actually no process evidence that the buried bottles contain plutonium. However, The 

concentrations of plutonium in residual solutions” may be estimated to be less than 1 mg/L, since the 

1-mg/L quantity was still considered too precious to discard or release into the environment. Any solution 

with concentrations of plutonium much greater than 1 mg/L would have been sent back to recovery. W. 

Mc Neese and R. Nance (Section 4.6) stated that they worked to recover stored solutions and those with 

significant amounts of plutonium were recovered. The reference to “small development units” (LASL 

1950, 095296) could refer to experiments on the recovery of plutonium from very dilute solutions, the 

separation of americium-241, or to experiments with rare elements separation such as samarium and 

neodymium (LASL 1950, 095294). The development of the americium-241 separation process through 

anion exchange in the late 1940s may have resulted in solutions that had been prepared for americium-

241 separation from residual plutonium solutions, but this is poorly documented. The concentrations of 

americium-241 would have been much less than 1 mg/L, as the americium-241 concentrations were 

typically 10 to 100 ȝg/L. The total number and type of buried bottles is unknown, but probably included 

2-L and 4-L bottles, some 9-L bottles, and perhaps 20-L bottles, because these were in general use at the 

time (see interview with Robert Nance below). The total number and types of bottles buried are unknown, 

but probably included bottles of 4-L, 9-L and 20-L capacity since these were in common use during the 

1940s. The smaller bottles would have had ground glass stoppers, some may have been ventilated, and 

the larger bottles would have had rubber or neoprene stoppers. The volume of solution present in the 

glass bottles is considered to be relatively small, possibly a few hundred gallons, in comparison with the 

thousands of gallons of basic solutions stored in the General’s Tanks.  

4.6 LANL Retiree Interviews Concerning Early DP Site Operations 

In preparing this report, it was important to confirm, where possible, the conclusions drawn from the 

historic record by interviewing former employees who worked at DP Site in the 1945 to 1948 timeframe. 

The following is a summary of an interview with Wilbur McNeese conducted off-site in 2006 for the 

purposes of this report (Herbert 2006, 096638). Mr. McNeese one of the first personnel hired by DP West 

to replace the departing soldiers. He was trained as a chemical engineer and worked in the plutonium 

recovery operation from 1946 to 1948 (under Frank Pittman) before moving on to support metal 

fabrication. 

Mr. McNeese’s comments are summarized as follows: 

• The overall operations at DP Site were very “messy”, equipment and procedures had not been 

adequately tested, and personnel worked very hard to compensate and ensure that the work was 

performed safely. Most all process waste materials were analyzed to determine what could be 

discarded without significant loss. Many solutions and materials were stored until processes were 

developed to recovery the materials. Waste liquids were dumped down the drains. 

• The plutonium recovery group continued to evaporate spent chemicals for some time and 

accumulated an inventory of these concentrated plutonium solutions in the plutonium storage 

vault until the recovery processes could be perfected. 

• In the 1948 to 1950 timeframe, the recovery process for spent purification chemicals was rebuilt, 

the bottles of concentrate were “re-solutioned”, and the accumulated solutions were processed to 

recover the plutonium. The solutions were stored in 5 L glass bottles with vented glass stoppers 

because they created hydrogen gas. Some of the other extraction solutions were put in stainless-

steel drums and were shipped to Berkeley for research purposes. 
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• Nonliquid “residues,” such as rags used to clean plutonium spills and dust, were incinerated and 

the ash processed to recover plutonium. The general rule of thumb was that “materials that 

exhibited greater than 50,000 cpm were retained for recovery, as this generally amounted to 

1 microgram (ug) of plutonium”. 

• Mr. McNeese confirmed that basic solutions with low plutonium content were discarded in the 

General’s Tanks. He stated that improvements in the plutonium purification process reduced 

waste chemicals with plutonium to such an extent that the General’s Tanks were no longer 

needed. He stated that the plutonium in the General’s Tanks solutions was low enough that it was 

not worth recovering when compared with other solutions. “There was a time when plutonium was 

so much in demand,” Mr. McNeese suggested, “that we scrounged for every little bit, that you 

wouldn’t have time to reprocess that stuff. The stuff I told you that we had just concentrated into 

something we could get into the 5-L bottles—that was the stuff we had to get out and get back 

into solution and processed with solvent extraction and ion exchange procedures developed in 

the late 1940s. We just did not have the time to do anything about the material in the General’s 

Tanks.” 

• Asked about the filters at DP West filter Building 12, Mr. McNeese stated that “standard filter 

papers were used on the filter building, something like standard laboratory filter paper, some of 

these contained asbestos.... Personnel monitored the filter papers after accidental radioactive 

releases, some were taken for recovery, but the low efficiency of the filter paper did not capture 

much and they were routinely changed and just disposed. In 1949 the U.S. Army CWS provided 

some HEPA cartridges that were fitted to the glovebox air intakes. Similar filter paper materials 

was eventually obtained and installed at the filter building as part of the exhaust stacks.” He had 

little knowledge of the electromatic air filters or the oil changes in the filter buildings associated 

with the electromatic air filters as these were performed by maintenance personnel. The oil was 

from an oil drip system that wiped the electric wires clean, so the oil would be contaminated 

(Criswell 2007, 096637).  

• Mr. McNeese described seeing 4 ft x 4 ft x 8 ft “black iron boxes” or “sea-cans” being filled at 

MDA B. Asked about the sea-cans being buried at MDA B, Mr. McNeese replied, “Can’t 

remember them being buried on the western end of the trenches, but I remember them down 

here” [pointing on the map to the eastern trench segment] “and some were in the trenches and 

some were up here [pointing on the map to a graded surface area between the northern side of 

the eastern trench and DP Road] and they were still putting stuff in them. Old beakers, and 

equipment, and gloves, and trash—anything went in there, and then they put a lid on and welded 

it shut. I didn’t see it, but there was a rumor that there was a dump truck they put in there too that 

got hot when they started cleaning up old D Building” It was a pretty good-sized pit.”  

• Asked “how much plutonium should we expect at MDA B?” Mr. McNeese stated, “I think what 

you’ll find there is merely contamination. You have all these old beakers and such and in those 

days you’d clean it to the extent possible to recover any plutonium you could . . . . You see, a 

microgram of plutonium gives you 50,000 counts per second. So with a Geiger counter you can 

scan and know if there’s much plutonium there . . . . So if any recoverable amount, especially in 

those days when it was so valuable, valued at millions of dollars per gram . . . so any quantity at 

all that was recoverable would have been recovered. It would not have gone down there, so what 

you’re talking is contamination. Not quantities of plutonium.” 

• To the statement, “Our current upper-bound estimate is not more than 100 g plutonium in the 

entire trench,” Mr. McNeese commented, “I guess there’s not near that much in there. If there 

was a gram . . . they would have . . . broken their backs to recover it at that time” 
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• To the question, “At what point in time do you think the value of plutonium would have changed 

and the scarcity would have been less critical?,” Mr. McNeese stated, “I’d say sometime after ’54 

or ‘55 there was enough of it around that there was no worry about small quantities of it . . . . 

What I’m saying is that there were sufficient quantities of it that you weren’t scrapping for every 

little half a gram.” 

The following is a summary of an interview of Robert Nance conducted for the purposes of this report in 

2006 (Criswell and Rager 2006, 096640). Mr. Nance was hired in 1951 as a chemical technician, but later 

became a technical staff member. He worked in the plutonium recovery operation during the 1951 to 

1952 timeframe. 

• Mr. Nance inherited a 55-gal. drum that contained bottles of residues, analytical solutions, and 

sludges. He created individual recovery solutions so these could be sent back through the 

plutonium recovery process. 

• Asked if he remembered the storage of recovery residues in Room 213, Mr. Nance stated that it 

was cleared of stored residues, that by the time he arrived, Room 213 was used for other 

storage. 

• The newly developed ion-exchange and solvent-extraction processes were used by 1951 to 

recover dilute plutonium solutions. 

• Asked what type and size of bottles were used for storing solutions, Mr. Nance stated that “the 

solution chemistry for these early processes were small in volume,” that he worked with many 

2-L, 4-L, some 9-L bottles, and rarely 20-L glass bottles. It was common for 2-L and 4-L bottles to 

have ground glass stoppers, but the larger bottles had rubber or neoprene stoppers. 

• Asked if he knew anything about solutions that may have been stored since the war, Mr. Nance 

recalled that his friend, Clifford Nordeen, worked in the area with him (Mr. Nordeen has since 

passed away) and worked through the late 1940s and early 1950s on the recovery of solutions 

that had been stored since the war. Because the chemistry of plutonium was a new frontier and 

some of the processes had not worked, the group stored the solutions until they could create the 

recovery processes. 

• Asked about potential chemicals that may have gone to MDA B and may have involved the cloud 

of pink smoke at the 1948 fire, Mr. Nance did not know how that worked, but that “pink smoke 

indicated iodine,” the by-product of hydrogen iodide. 

• Asked about the types of gas cylinders used in the plutonium recovery area, Mr. Nance recalled 

gray tanks about 12 in. in diameter for hydrogen fluoride and tall, orange tanks for oxygen. He did 

not remember the use of hydrogen sulfide in those early years. 

5.0 CONTAMINATED LAUNDRY 

The contaminated laundry, first located in the original technical area and then DP Site, probably was the 

single largest volume source of contaminated waste to MDA B. The CMR Division’s monthly report for 

May 1945 (LASL 1945, 095337)—the month when the CM-12 Group became responsible for the 

operation of the contaminated laundry and for the disposal of contaminated items—indicated that studies 

were being performed on improvements in cleaning solutions, laundry solutions, and filters (including 

filters from hoods). The CM Division’s report for June 1945 (LASL 1945, 095338) states that 17,535 

pieces of clothing (e.g., boots, coveralls, caps, socks, towels) were processed in the laundry, and of the 

8,943 rubber gloves washed, 912 were discarded, 4,410 required additional washing, and an additional 

1,724 were simply disposed of because they had been used four times. Reports for other months reflect 
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similar details. In September 1945, the contaminated laundry was completely removed from the original 

technical area and the equipment was transferred to DP Site. The report for December 1945 stated that 

rubber gloves would no longer be washed because it was more economical to supply new gloves rather 

than to attempt to wash the used ones. Before this time, 8,797 gloves were washed in November and 

5,728 in September. In 1946, the number of gloves processed was no longer reported, but 13,260 new 

gloves were issued in May 1946 (LASL 1946, 095310). In October 1946, it was decided that protective 

clothing would no longer be monitored before washing to reduce the air and personnel exposures and to 

leave more instruments available for other uses. Clothing would be carefully monitored after laundry and 

before reuse (LASL 1946, 095315).  

In January 1948, the H1 Group published a report concerning the operation of the contaminated laundry 

(LASL 1948, 095415). This report established the procedures and materials, health rules, laundry 

supplies, and equipment for the laundry operation. The report also assigned tolerance levels for the 

disposal of various contaminated items, such as 

• Coveralls from plutonium areas  

>10,000 d/m/150 cm
2
  

>500 d/m/150 cm
2
 after four washes  

• Coveralls from polonium areas  

>1,000 d/m/150 cm
2
 after four washes  

• Smocks and laboratory gowns from plutonium areas 

>200 d/m/150 cm
2
 after four washes  

• Underwear, socks, brassieres from plutonium and polonium areas 

>50 d/m/150 cm
2
 after four washes  

• Booties from all areas 

>500 d/m/150 cm
2
 after four washes  

• Shoes from all areas 

>500 d/m/150 cm
2
  

4 mrem/h surface by Geiger-Mueller (GM) tube 

• Towels and washcloths from all areas 

>50 d/m/150 cm
2
  

>1.25 mrem/h surface by GM  

• Respirators from all areas 

>500 d/m/150 cm
2
  

0.3 mrem/h surface by GM  

Although the laundry processed a total of 47,312 items in May 1946 (LASL 1946, 095309) and 51,561 

items in May 1947 (LASL 1947, 095321), there is no record of how many items, or what percentage of 

items, were disposed of. Assuming that 1% to 5% of the items were replaced monthly as a result of wear 

and tear as well as contamination, several hundred to several thousand items may have been disposed of 

monthly from 1945 through 1948. The Los Alamos Scientific Laboratory Notebook No. 1743 (LASL 1948, 

095286) recorded weekly pick-ups of contaminated trash from the DP Site laundry in 1947 and 1948. 
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6.0 BAYO CANYON (RaLa PROGRAM) 

The RaLa (radioactive lanthanum) firing program started in Bayo Canyon (also known as TA-10) on 

October 14, 1944, and continued until 1962. Permanent explosion-proof facilities were installed after the 

first shot in November 1944. RaLa became the single most important experiment affecting the implosion 

bomb design because its data analysis gave an average of the implosion compression as a function of 

time. Each shot involved the destruction of ionization chambers and electronic equipment that could not 

be removed from the test area. The first barium/lanthanum separations were conducted in D Building, but 

the short-lived lanthanum required processing near the site, so a small storage and laboratory facility was 

constructed in Bayo Canyon (Figure 1.2-1). As the method was developed, requirements grew more 

stringent for shorter precipitation times, smaller filter sizes, and higher yields. In March 1945, greater 

controls were placed on the firing area, and the oxalate separation method was modified to produce a 

crystalline precipitate that improved the test methodology (Hawkins et al. 1983, 057519). Some wastes 

generated at Bayo Canyon were disposed of on-site. Wastes of unknown type were picked up and sent to 

MDA B. 

The RaLa program was a single-purpose direct application of a known radiographic technique to study 

implosions that had to be adapted to microsecond time resolutions. This meant developing 

unprecedented performance with ionization chambers and yet-unheard-of gamma radiation sources. 

The source of radioactivity was radiobarium from fission products from the Clinton Reactor at Oak Ridge, 

Tennessee. Isolation of the first batch of radiobarium was conducted at Oak Ridge in April 1944. The 

material received at LANL was a mixture of barium-140 and lanthanum-140. The half-life of carefully 

purified lanthanum-140 was measured to be about 40 hours. The short-lived lanthanum had to be 

separated from its parent barium and used within a few minutes for the test shots. 

On August 14, 1947, the H1 Group documented the procedures for personnel who hauled trash from the 

Bayo Canyon area to MDA B to avoid overexposure to beta and gamma radiation. This procedure defined 

controls for film badges, truck escort rules, flagging, and criteria for gamma survey readings. The survey 

meter was to be adjusted daily as required for background and with a shielded radioactive source, 

presumably lanthanum-140. Maximum times for loading and transport from Bayo Canyon to MDA B were 

calculated for exposure to gamma radiation, so as not to exceed the one-day tolerance dose (Tribby 

1947, 095306). The Los Alamos Scientific Laboratory Notebook No. 1743 (LASL 1948, 095286) recorded 

weekly pick-ups of contaminated trash from Bayo Canyon in 1947 and 1948. There was no itemization or 

characterization of the material picked up, other than noting that it was contaminated material. 

During the operational life of MDA B from 1944 to 1948, 116 shots involved 75,117 Ci of radioactive 

lanthanum, conventional explosives, and natural uranium for explosive diagnostics. The radiochemical 

operations conducted at the site generated solid and liquid radioactive wastes, which were disposed of in 

subsurface pits and leach fields in Bayo Canyon. During the 18 years of the RaLa experiments in Bayo 

Canyon, about 226 mCi of strontium-90 were reportedly released; over 80% of this strontium-90 was 

reportedly released during seven shots in 1945 (Dummer et al. 1996, 055951).  

The laboratory facilities in Bayo Canyon were updated in 1947. The original facilities may have been 

demolished and buried on-site in Bayo canyon or at MDA B. The principal contaminants would have been 

lanthanum-140, barium-140, and strontium-90, which was an impurity in the product shipped from Oak 

Ridge. After the initial shipments, Oak Ridge added a step to remove the strontium-90. At LANL, the 

lanthanum-140 was separated from the barium-140 and appreciable amounts of barium carried over in 

the lanthanum in the initial separations. Any strontium-90 present would have been carried over as well 

(Dummer et al. 1996, 055951). The strontium-90 concentrations, therefore would have decreased in the 

experiments, and would have increased in the waste products. 
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7.0 OMEGA SITE (THE WATER BOILER AND PAJARITO SITE) 

Omega Site was the location of the Laboratory’s first nuclear reactor, a homogeneous liquid-fuel reactor, 

the third nuclear reactor in the United States. For security purposes, the reactor was given the code name 

“water boiler.” Three versions of the water boiler would be built, all based on the same concept and fueled 

by enriched uranium. The waste from the reactors did not contain any reactor fuel solution or solid 

element because of the intensive plutonium and uranium recovery programs operational at the time, but 

since other contaminated waste from Omega Site may have been disposed of at MDA B, a brief 

discussion of the site is provided below. Omega Site was located southeast of the original technical area 

in Los Alamos Canyon in what is now TA-02 (Figure 1.2-1). 

The first experimental unit—the Low Power Water Boiler (LOPO)—operated between May and August 

1944 and was used to determine the critical mass of a simple fuel configuration and to test the new 

reactor concept. The reactor’s fuel, 14% enriched uranium, consumed the nation’s total supply of 

enriched uranium at that time and was prepared by the CM Division in D Building. LOPO had a power 

output of virtually zero to avoid the need for heavy shielding. Its fuel, a solution of uranyl sulfate, was 

contained in a 12-in.-diameter stainless-steel sphere surrounded by neutron-reflecting blocks of beryllium 

oxide on a graphite base. Fifty-three bricks of a beryllium tamper were shaped at the Laboratory to fit 

around the boiler’s sphere. Hundreds of rectangular blocks had been fabricated at a commercial facility. 

The reactor was housed in a room approximately 12 ft by 12 ft, surrounded by 6-in.-thick walls made of a 

combination of plaster board, fiberboard, and an insulated wooden floor 4 in. above a concrete floor. 

LOPO was dismantled in August 1944 to make way for a second water boiler reactor that could be 

operated at power levels up to 5.5 kW to provide a strong source of neutrons for various experiments. 

The High Power Water Boiler (HYPO) began operation in December 1944. Its fuel was converted by the 

chemistry group from the uranyl sulfate to a uranyl nitrate solution because it was easier to 

decontaminate fission products. The 12-in. sphere was constructed of 1/16-in.-thick stainless steel 

instead of the 1/32-in. thickness used in LOPO to compensate for the possibility of greater corrosion 

when operating at higher temperatures and fluxes. Partly because beryllium was difficult to procure and 

partly to avoid nuclear reactions in the beryllium (Hawkins et al. 1983, 057519), the fabricated beryllium 

blocks were reused, but the new tamper used only a core of beryllium bricks surrounded by a layer of 

graphite. There was also a large graphite block base and removable graphite sections for experimental 

work. More control rods and cooling coils were installed in the sphere as well as a horizontal 1-in. pipe, 

which ran through the sphere to permit access to the neutron flux. A massive concrete shield surrounded 

the core and the large graphite column that radiated from it, and all of it was housed in a 30-ft by 50-ft 

room. HYPO was replaced by the Super Power Water Boiler (SUPO) in 1951 (Bunker 1983, 044020). 

The loss of nitrogen in HYPO, which led to the precipitation of nitrate, resulted in the frequent analysis of 

the fuel solution and the addition of nitric acid. The uranium recovery methods also applied to uranium 

fuel. In February 1947, 2.9313 g of enriched uranium were recovered from analytical samples and 

returned to the water boiler (LASL 1947, 095320). Little or no enriched-uranium contamination is 

anticipated at MDA B. 

The ”fast reactor” (nicknamed Clementine) was proposed and approved in 1945 as a high-intensity fission 

neutron source that could also assess the suitability of plutonium as a reactor fuel. The site chosen for the 

fast reactor was adjacent to the water boiler building at Omega Site. Initial criticality of this reactor was 

achieved in late 1946, though its design power of 25 kW was not reached until March 1949. Its fuel was 

small uranium and plutonium rods clad in steel jackets and installed in a steel cage through which liquid 

mercury flowed as a coolant. The plutonium and uranium fuel rods were fabricated at DP West and the 

original technical area. The cage was surrounded by a 6-in. natural uranium reflector plated with silver to 

reduce corrosion. This design in turn was surrounded by an additional 6-in. steel reflector, followed by a 
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4-in.-thick lead shield. Persistent problems with rupture of the uranium and plutonium fuel rods, poor 

coolant performance by the liquid mercury, and serious abnormalities in the uranium reflector resulted in 

Clementine being shut down by the end of 1950.  

Until April 1946, critical assembly experiments were conducted at Omega Site. These experiments 

included routine measurements of the spectral and intensity distributions of neutrons of active materials in 

a dry environment. Plans were made in the fall of 1945 to transfer the critical assembly work to new 

Laboratory facilities in Pajarito Canyon (today’s TA-18). Experiments included measurements on the 

critical masses of enriched uranium prepared by the CM Division. An experiment with a critical assembly 

of a combat-type plutonium core and a beryllium tamper in May 1946 resulted in a tragic, lethal accident. 

This incident stopped the manual critical assemblies and resulted in the design and construction of a new 

critical assembly laboratory (Hawkins et al. 1983, 057519).  

Contaminated waste from Omega Site disposed of at MDA B may have consisted of debris from the 

demolition of LOPO, including building debris, steel or wooden framing, piping, and perhaps the LOPO 

stainless-steel sphere. The latter would have been triple-rinsed in accordance with the enriched-uranium 

recovery operations of the time. Contaminated trash, such as rags or cheesecloth used for wiping any 

active materials, would also have been subjected to uranium and plutonium recovery methods. Due to the 

general materials scarcity, it is assumed that the rectangular beryllium bricks not reused in the assembly 

of HYPO would have been reused for other criticality experiments (not described here). The scrapings 

and chips from the shaping of beryllium bricks may have been disposed of, although there is no mention 

of these items in the records reviewed for this report. An inventory record of beryllium in stock conducted 

in 1949 indicates that 30 lb of beryllium powders were recorded, as well as metal objects, turnings, and 

scrap. The record of scrap and turnings indicates that these materials were conserved after machining 

operations and were not simply disposed of at MDA B.  

Los Alamos Scientific Laboratory Notebook No. 1743 (LASL 1948, 095286) shows record of only a few 

pickups of contaminated trash from Omega Site during 1947 and 1948. One pickup was noted from 

Pajarito Canyon in August 1947. There was no itemization or characterization of the material picked up, 

other than the notation that it was contaminated. The spill of a radium solution was documented in 

November 1947 (Blackwell 1947, 097499). Blackwell noted that clothing, wooden furniture, plumbing 

fixtures, and floor tile were too contaminated to leave in place and were to be thrown out. Contaminated 

items ranged from a few hundred to >20,000 cpm (Blackwell 1947, 097499). 

8.0 OTHER EXPERIMENTAL AREAS OF THE LABORATORY DURING 1944–1948 

The Laboratory operations in the mid- to late 1940s included several experimental areas at S Site 

(Figure 1.2-1) and the areas south of the original technical area. Early implosion experiments with 

polonium-210 and beryllium were conducted in Sandia Canyon for the development of the neutron 

initiator. Experiments to simulate actual conditions were set up to study various design options, but 

performance could only be measured by the operation of the bomb itself. A large part of the problem 

was the procurement of polonium, which was to come from Dayton, Ohio. Experimental corroboration of 

theoretical designs was produced by x-ray, flash photography, and electric methods. By February 1945, 

an alpha-neutron design was selected, and experiments addressed the mixing of materials. The recovery 

of experimental units was an important part of early work (Hawkins et al. 1983, 057519). Experiments in 

Sandia Canyon included large, turbine ball bearings in which holes were drilled and tapped and 

experimental devices inserted. After imploding these “screwballs,” they were recovered and the remains 

examined. In April 1948, contaminated articles and temporary facilities were removed from Sandia 

Canyon. At least three small buildings, including the “cut-off shack” and the “hot house,” were demolished 

and the contents removed. All property with property numbers was cleared and disposed of with the 



MDA B Process Waste Review 

August 2007 52 EP2007-0236 

trash. Three Sandia Canyon burial grounds were excavated, and all contaminated items were picked up, 

including rubber gloves, clothing, and a deteriorated radioactive lanthanum source. All items were sent to 

MDA B (Buckland 1948, 006001). The Los Alamos Scientific Laboratory Notebook No. 1743 (LASL 1948, 

095286) recorded a few pick-ups of contaminated trash from Sandia Canyon in late March and early 

April 1948. There was no itemization or characterization of the material picked up, other than the note that 

it was contaminated. The primary contaminants from the initiator experiments were polonium-210 and 

strontium-90 from the radioactive lanthanum source. 

The Anchor Ranch and S Site areas were the principal locations of experiments for the development of 

the high explosives required for both the gun-type and implosion bombs during the Manhattan Project and 

the explosives firing and test sites described in Appendix C. These areas were selected precisely 

because they offered isolation from the main technical area. Anchor Ranch served as the central facility 

for the gun emplacement, sand butts, bombproof magazines, control room, and shop. Most of the 

standard proving-ground techniques were adapted for this work, but some new ones were developed. 

Although Anchor Ranch had been designed to accommodate both the gun and implosion programs, an 

expansion of the implosion program soon crowded the facilities. Casting and detonation of large charges 

required a large casting plant and several widely separated test areas. The casting plant, begun in the 

winter of 1943, included an office building, steam plant, casting house, facilities for trimming and shaping 

high-explosive castings, and magazines for the storage of high explosives and finished castings. S Site 

was staffed almost entirely by military personnel (Hawkins et al. 1983, 057519). An open-burn, open-

detonation area was established near Cañon de Valle to destroy excess high-explosive materials, excess 

equipment contaminated with high-explosive residues, and other wastes generated in the Anchor Ranch 

and S Site areas. This disposal area was operated and maintained in accordance with military protocol 

and is now known as MDA R (LANL 2006, 092386). No evidence exists that high explosives or high-

explosive residues were ever transported through the townsite or the original technical area to be 

disposed of at MDA B. The Los Alamos Scientific Laboratory Notebook No. 1743 (LASL 1948, 095286) 

did not record any contaminated trash pick-ups in the Anchor Ranch or S Site areas from 1947–1948.  

9.0 CHEMICAL AND INVENTORY LISTS FROM 1946 TO 1949 

Two independent lists of chemical inventory records compiled during the 1944 to 1948 timeframe were 

found during the records review for this report. Although these lists do not provide an account of chemical 

wastes sent to MDA B, they do provide insights into the types of chemicals in use at the Laboratory 

during the active time period of MDA B, as well as approximate container sizes. The first list from LASL 

Notebook 1612 (excerpted here as Table 9.0-1) appears to be a chemical and supply inventory 

conducted in August 1946 (LASL 1946, 095317). The inventory includes quantity information for 

chemicals, listed as a 6-months supply of chemicals, as well as an inventory of general stock items such 

as batteries, thermometers, lubricating oils and greases, paints, beakers, hardware, electrical items, and 

rolls of American air filter paper. The locations of many of the items were recorded but not the quantities. 

The inventory list is generally in a military format (LASL 1946, 095317) and is copied in its entirety in 

Appendix D. No container size was listed for hydrogen fluoride. The process information in section 4 

indicates that DP Site typically received this highly corrosive chemical as ultra-purified anhydrous 

hydrogen fluoride in 80-lb iron cylinders. The carboys listed in Table 9.0-1 may have been 3 to 6-gal. 

glass bottles. Typically the term carboy refers to a 5-gal. heavy-walled bottle. No 55-gal. drums were 

listed on the general stock inventory, acetone and ethylene glycol were listed in the chemical inventory as 

gallons in barrels (bbl). The full August 1946 inventory (Appendix D) lists other containers, such as 

• Bottles—small neck 20 litter [sic] 

• Jars—Pyrex 1 gal. with tops 
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• Bottles—glass 50 litter [sic] 

• Bottles—50-litter [sic] Pyrex 

• Containers—1 gallon tin 

• Containers—5 gallon tin 

• Flask – American Thermos 5 gal. #8625 

Table 9.0-1 

Chemical Inventory of August 1946 

Items Max. 

Okite Stripper M-3 300 lb 

Hydroxidic Acid 350 lb (7-lb bottles) 

Ammonium Nitrate In shacks (explosives) 150 lb 

Calcium Nitrate 250 lb (25-lb containers) 

Caustic Soda 250 lb (100-lb drums) 

Sodium Citrate  1175 lb (25-lb and 100-lb containers) 

Sulfite 100 lb 

Oxalic Acid 120 lb 

Nitric Acid 189 lb (7-lb bottles) 

Potassium Hydroxide 300 lb 

Ammonium Sulphate 100 lb 

Tartaric Acid 100 lb 

Bicarbonate of Soda 1 lb 

Lead Oxide (Yellow) 20 lb 

Glycerine 1 gal. 

Hydrogen Peroxide 1 carboy 

Nitric Acid 30 carboys 

Ammonium Hydroxide 42 carboys 

Hydrochloric Acid 4 carboys 

Sulfuric Acid 300 lb, 1 carboy and 4 cases 

Sodium Silicate 1 qt. 

Barium Sulfate 2 lb 

Ethylene Glycol 220 gal. 

Benzene 5 gal. 

Sodium Hydroxide as pellets 50 lb 

Aluminum Nitrate 125 lb 

Ambilite 1R-100 100 lb 

Magnesia Oxide 500 lb 

Iodine 1-lb jar 

Asbestos, powdered bulk No value recorded 

Source: LASL 1946, 095317. 

Note: A copy of the complete, handwritten inventory is provided in Appendix D. The table 
shown here has been modified for informational purposes. 
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A few chemicals were specifically listed as needed for the next 6 months (Table 9.0-2). It is not known 

whether this list represented the actual inventory or recorded the needs for the next 6 months. 

Table 9.0-2 

Chemicals Needed for Next 6 Months (1946) 

Items Max. 

Hydrochloric Acid Conc. 300 lb – 5 cases 

Nitric Acid Conc. 1,000 lb – 15 cases 

Iodine  1-lb bottles 52 lb 

Acetone 605 gal. 11 bbl 

Phosphoric Acid 85% 8,000 lb 

Ethylene Glycol 800 gal. 15 bbl 

Benzene 25 gal. 

Ammonium Tetrate 8 lb 

Source: LASL 1946, 095317. 

Note: For clarity, the abbreviation used for pound is lb, but pds was used 
in the original table. 

Mercury and beryllium are common hazardous metals that contaminate landfills. Items that contain 

mercury and beryllium are included on the lists, indicating that they were common research and 

production elements used at the Laboratory in the 1940s. How much of these items may have been 

disposed of at MDA B is important for present-day worker safety considerations during the excavation of 

MDA B. Both household and laboratory thermometers are listed, but no bulk mercury. It is known that 

mercury distillation was a common practice, and in February 1947 700-lb had been stored and 25 lb of 

mercury had been cleaned through a distillation unit (LASL 1948, 095277).  

Although outside the timeframe for MDA B, a 1949 memorandum recorded that a beryllium inventory was 

conducted at Los Alamos in August 1949 which yielded values for materials on hand (LASL 1949, 

095292). The memorandum stated that it was difficult to obtain an accurate figure of the actual beryllium 

because of irregularities in the jacket construction of materials. Thirty pounds of beryllium powders were 

recorded in the inventory, as well as metal objects and 190 pounds of turnings, and scrap. The scrap and 

turning entry suggests that these materials were conserved after machining operations and were not 

simply disposed of at MDA B. The largest inventory item was recorded as beryllium oxide, which is 

consistent with statements concerning the scarcity of metallic beryllium during this period (Hawkins et al. 

1983, 057519). There is no evidence that any of these materials were considered waste. The beryllium 

inventory memorandum (LASL 1949, 095292) is included in Appendix D for reference purposes.  

A second list of chemicals was provided in a 1947 memorandum (also copied here in Appendix D) that 

requests that the stockroom inform the Health Division and the Director’s Office when chemicals specified 

on the list were checked in excess of the quantities listed. The stockroom was asked to send out a list of 

excess withdrawals once a week so that the Health Division could contact individuals to ensure that toxic 

substances were being handled under safe conditions (Hempelmann 1947, 095348). An excerpt of the list 

indicates the following items:  

• Benzene   1 gal. 

• Toluene   1 gal. 
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• Nickel carbonyl  1 lb 

• Nitrobenzene  1 kg 

• Hydrazine compounds 1 lb 

• Hydroxylamine  1 lb 

• All metallic fluorides 5 lb 

• All cyanides  1 lb 

• Beryllium metal  1 lb 

10.0 CALCULATION OF THE PLUTONIUM INVENTORY AT MDA B 

A recent study—discussed in more detail in Appendix F—uses the limited analytical data, measurements, 

and observations recorded in “Cesium-137, Plutonium-239/240, Total Uranium, and Scandium in Trees 

and Shrubs Growing in Transuranic Waste at Area B” (Wenzel et al. 1987, 058214) to estimate the 

plutonium-239/240 inventory in disposal trenches at MDA B. Primary inventory components include the 

interstitial soils and fill added during waste-disposal operations, gloves and other protective equipment, 

discarded laboratory glassware and debris, and intact liquid containers.  

Based on one eyewitness account, glass bottles are buried in at least one pit on the eastern end of 

MDA B. Although this report is unable to definitively identify the source of these bottles, the fact remains 

that they may contain residual plutonium or other exotic elements. Based on the known Laboratory 

operations, the concentrations of plutonium would be approximately 1 mg/L of plutonium, a concentration 

considered at the time to be potentially recoverable, but too concentrated to release into the environment.  

Application of the soil concentration and surface contamination data ranges in Wenzel et al. (1987, 

058214) and the range of possible liquids in intact containers at MDA B to the calculation method 

indicates an estimated MDA B plutonium-239 inventory of approximately 114 g at the 50
th
 percentile. This 

method provides an independent confirmation of the plutonium inventory. The total value is similar in 

magnitude to the 100-g plutonium-239 estimate of Meyer (1971, 095443). The total possible MDA B 

plutonium inventory ranges from 24 to 246 g of plutonium. The plutonium inventories at the 50
th
 and 90

th
 

percentiles indicate the following distributions: 

• 50
th
 percentile of total inventory – 114 g (7.08 Ci) 

interstitial soil and fill       72.9 g (4.53 Ci) 

gloves and personal protective equipment (PPE)    25.7 g (1.60 Ci) 

glassware and lab debris      13.5 g (0.84 Ci) 

intact liquid containers         2.3 g (0.14 Ci) 

• 90
th
 percentile of total inventory – 170 g (10.6 Ci) 

interstitial soil and fill        94.6 g (5.87 Ci) 

gloves and PPE        38.7 g (2.40 Ci) 

glassware and lab debris       35.8 g (2.22 Ci) 

intact liquid containers        0.96 g (0.06 Ci) 

• The plutonium inventory in intact containers, based on the analogy of recoverable solutions of the 

period, indicates an estimated MDA B plutonium-239 inventory of approximately 2.3 g. Perhaps 
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more surprising is the relatively small potential inventory of intact liquid containers at the discard 

limit. Even if the number of containers were to increase, it would not seriously affect the entire 

inventory. Based on the waste process history of the period, individual items may possess higher 

or lower levels of contamination, but they would not represent a significant change in the majority 

fraction of the inventory in MDA B. At higher total inventory probabilities, the soil component is 

quite sensitive and dominates the overall inventory.   

11.0 SUMMARY AND CONCLUSIONS 

The existing reports, records, archived memoranda, additional correspondence, and other documents 

reviewed for this report substantiate the assumption that no formal disposal records for MDA B are known 

to exist. The available evidence, including reports and memoranda archived from the operating groups, 

log books, aerial photographs, and personal interviews provides the perspective of the processes 

employed by the Laboratory’s various operating groups, the scale of the processes used, and the 

handling of spent chemicals and solutions, glassware, and contaminated items and debris. Collectively, 

this body of evidence, focused on land burial of waste, provides the context for knowledge of waste 

generation and management during the MDA B operational period from 1944 to 1948. Environmental 

releases such as stack emissions and wastewater effluents are beyond the scope of this report.  

Waste generator sites that used MDA B would have been the original technical area (TA-01), DP Site 

(TA-21), the contaminated laundry (TA-01, then TA-21), the Bayo Canyon RaLa project (TA-10), and the 

Omega Site (TA-02) which included the water boiler reactor and other experiments. This assessment is 

confirmed by monthly reports and correspondence of the operating groups, as well as log books kept by 

the drivers of a truck that picked up contaminated trash and debris from these sites and took them to 

MDA B. Explosives wastes were not disposed of at MDA B because Anchor Ranch, S Site, and other 

explosives production and test areas used what is now known as MDA R (located in today’s TA-16) for 

these types of wastes. Limited information suggests that some radioactive waste during the 1946 

timeframe may have been shipped off-site for ocean dumping, but that information cannot be verified 

because records were poor or nonexistent. During the war, the tech area contained virtually all plutonium 

and enriched-uranium research, purification, recovery, and metal fabrication operations. After the war, 

DP West assumed responsibility for the pilot plant–scale plutonium purification, reduction, metal 

fabrication, and recovery operations. Polonium operations moved to DP East. The uranium activities 

remained in the tech area, but D Building converted to plutonium research and analytical support.  

The Laboratory’s historical record and retiree interviews document the scarcity of the then-exotic new 

materials of plutonium and enriched uranium, and they provide the context of the imperative to recover 

these materials from process chemicals, crucible molds, lathe turnings, or other process residuals. 

Reports compiled by the operating groups of the period described the application of significant resources 

and research efforts to the recovery of these precious radionuclides, as well as measures to store 

residual solutions until methods to recover them could be developed. All uranium- and plutonium-

purification solutions and materials were required to be returned to the recovery processes, and similar 

recovery methods were applied to any medium offering precious radionuclide residue. Solutions that 

contained more than 1 mg/L of plutonium or enriched uranium were stored for later recovery. It was 

calculated that 344 g of plutonium and americium were stored in the General’s Tanks for later recovery. 

Liquids, including process waste solutions, decontamination and other mop and wash water, were 

analyzed for radionuclides, and if below the release tolerance of 0.1 mg/L, were released, untreated down 

industrial sewer drains through outfalls and absorption beds to the environment. Liquid wastes may have 

also been dumped down sanitary drains. Treatment plants were not built until after 1948. 
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By 1947, all laboratories had established waste-disposal procedures that required laboratory and salvage 

wastes to be boxed and sealed. Large items or equipment were to be wrapped with paper or placed in 

wooden crates and tagged to indicate waste status. One eyewitness account indicates some wastes may 

have been placed in large metal boxes and sealed before burial. In general, wastes in boxes were 

reportedly emplaced simply by piling truckloads into the trench. Using a bulldozer, Zia Company workers 

subsequently covered the material with fill dirt on a weekly basis. No effort was made to separate waste 

types, or to compact the wastes beyond the soil cover compaction efforts.  

The decontamination efforts employed during the 1940s speak to the fact that the Laboratory tried to 

conserve and reuse equipment and other supplies. If items could not be decontaminated and could not 

avoid disposal, personnel had to obtain a release from the property office. No property records of this 

type have been located to date, however. Items that did not pass decontamination requirements after 

normal use were reportedly sent to MDA B; these included empty gas cylinders that typically would have 

been used to store oxygen, neon, helium, argon, and nickel carbonyl; glassware from the polonium 

operations and the plutonium analytical and research laboratories; and miscellaneous mechanical 

equipment. The presence of gas cylinders at MDA B is important for present-day excavation safety as the 

cylinders might still be partially pressurized and may contain residues of toxic chemicals. There is no 

evidence that fully pressurized gas cylinders or hydrogen fluoride tanks were disposed of at MDA B. 

The MDA B pits/trenches are interpreted to be located approximately as shown on the geophysical map 

(Figure 1.1-1). These pits/trenches were constructed by progressive eastward expansion of a series of 

semi-contiguous trenches during the 1944 to 1948 period. The earliest trenches are likely to be on the far 

western end of MDA B. The far-eastern end of MDA B is thought to consist of small pits and trenches that 

contain glass bottles with unknown chemicals, as well as radioactive waste. Aerial photographs taken in 

1946 and 1947 document which trenches were active in those years. During 1946, 1947, and 1948, three 

fires took place in the active portions of MDA B; this strongly indicates that uncontained chemicals, such 

as battery acids or other oxidizers, were placed in MDA B’s open pits and mixed with combustible 

materials, such as clothing, wood, and other organic debris, which created conditions conducive to 

spontaneous combustion. The locations of the fires are approximated from photographs of the period. 

The vast majority of waste disposed of at MDA B waste was contaminated with residual radioactivity, 

including routine laboratory waste, contaminated glassware, obsolete equipment and wooden laboratory 

furniture, demolition debris, building materials, clothing, glassware, paper, trash, and small amounts of 

chemicals from the laboratory areas. All waste and trash from the CMR Division laboratories was 

considered contaminated trash, and all waste and trash was to be thrown into the “hot” receptacles that 

were placed in each laboratory. The largest waste contributors may have been the contaminated laundry 

and building demolition debris as laboratory structures and equipment were upgraded after the war. Non-

routine waste would have included materials from spills and accidental releases. Documented accidents 

in D Building released 30 to 70 mg of plutonium to clothing, soils and building materials that were 

determined to be unrecoverable and were sent to MDA B. A spill of a radium solution at Omega Site 

resulted in contaminated clothing, furniture, floor tiles and plumbing fixtures that were also sent to MDA B. 

Actinium research at DP East would have generated unknown wastes contaminated with actinium-227, 

while wastes of unknown character from the RaLa implosion experiments at Bayo Canyon would have 

been contaminated with strontium-90. 

The chemical inventory lists of 1946 to 1949, as well as the process and research descriptions do not 

indicate the volumes of chemical wastes, but do provide a comprehensive view of chemicals in use from 

1945 to 1948. It is assumed that small volumes of waste chemicals were disposed at MDA B. This is 

supported by the policy that chemicals could not be returned to the stockroom once they had been in 

contaminated areas, the observation that chemical bottles were placed in cardboard boxes for disposal, 
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and the minor explosions and puff of pink smoke observed during the May 3, 1948 fire at MDA B. No 

process evidence exists that large volumes of waste chemicals were disposed of by burial at MDA B. 

Residual chemicals buried at MDA B may include cleaning solutions, such as trichlorethylene and other 

chemicals such as acids, bases and experimental solvents generated at the bench-scale. 

Based on an eyewitness account, glass bottles with unknown liquids are buried in at least one pit on the 

eastern end of MDA B. The authors of this report are unable to definitively identify the source of these 

bottles. The possibility exists that they may contain aqueous solutions with residual plutonium or other 

exotic elements. Based on the known Laboratory operations, the concentrations of plutonium would not 

have been much greater than 1 mg/L of plutonium. Greater concentrations were considered to be 

recoverable, and concentrations much less would have been released to the environment. The possible 

concentration of americium in these solutions would have been much less than 1 mg/L because the 

plutonium delivered from Hanford contained trace amounts of plutonium-241 and americium-241, and the 

processes for separation and purification of americium-241 were in the early stages. The total number 

and types of bottles buried are unknown, but probably included bottles of 4-L, 9-L and 20-L capacity since 

these were in common use in the 1940s. The smaller bottles would have had ground glass stoppers, 

some may have been ventilated, and the larger bottles would have had rubber or neoprene stoppers. The 

volume of solution present in the glass bottles is considered to be relatively small, possibly a few hundred 

gallons, in comparison with the thousands of gallons of basic solutions stored in the General’s Tanks. 

Other evidence exists that chemicals were not simply dumped in the landfill. Contaminated mercury was 

not simply discarded; by February 1948, 700 lb of contaminated mercury received from the stockroom 

had been combined into 30-lb storage units, and 25 lb of mercury had been cleaned through a distillation 

unit. Scraps and turnings of beryllium were recycled or saved for reuse, but grindings or other dusts may 

have been disposed of at MDA B with sweepings or vacuum bags. Dust bags from the small vacuum 

cleaners which were used for cleaning parts of the electromatic exhaust air filters at DP West would have 

been disposed of at MDA B. Paper filters from the DP East and DP West filter buildings may have been 

changed every few months and disposed of as routine radioactive materials. Some of these may have 

contained asbestos materials. HEPA filters were not used prior to 1949, and are not expected at MDA B.  

The disposal of waste in 55 gallon drums was rare in the 1940s. The only drums of waste documented to 

MDA B by the Laboratory from 1946 to 1948 were from DP East that resulted from routine oil changes of 

the electromatic exhaust filters which were polonium contaminated. Since polonium has a half-life of 138 

days all contamination from the 1940s has decayed away. Process knowledge, but not documentation, 

indicates that oil changes were suggested for the exhaust filters at DP West as well, so MDA B may 

contain a few 55-gallon drums of plutonium-contaminated oils.  

Application of the limited soil concentration and waste surface contamination data available to simple 

dimensional analyses indicates an estimated maximum MDA B plutonium-239 inventory of 170 g at the 

90
th
 percentile. At the 50

th
 percentile, the calculated plutonium inventory of 114 g is similar to the 100 g 

estimate of Meyer (Meyer 1971, 095443). This analysis provides an independent assessment of the 

inventory and the initial nuclear hazard categorization. The potential plutonium inventory in intact 

containers, based on the analogy of recoverable solutions of the period, indicates an estimated MDA B 

plutonium-239 inventory of approximately 2.3 g. These data indicate that contaminated soils represent the 

majority of the plutonium inventory at MDA B and suggest that the inventory is homogenously distributed 

throughout the entire volume of MDA B. Based on the waste process history of the 1945 to 1948, 

individual items may possess locally higher or lower levels of contamination, but they would not represent 

a significant change in the majority fraction of the plutonium inventory in MDA B. These data also indicate 

that the waste at MDA B would be characterized as low-level radioactive waste. The presence of 

hazardous materials would augment this characterization. 
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Interview of Wilbur McNeese 

 

RE: Early Plutonium Recovery operations at DP West 

Date: November 6, 2006  

Place: off-site in Santa Fe, NM 

Interviewer: Ercle Herbert 

 
Wilber is former chemical engineer in support of Chemical and Metallurgy Research (CMR) Division 
at DP Site, and worked in the plutonium recovery operations starting in 1946.Wilbur was the 1st person 
hired on with DP West to replace soldiers that were leaving.  He was 26 in January 1946 when he 
started.  He was hired as a chemical engineer, but did not quite have a degree (which he received later). 
His responsibilities included plutonium recovery in 1946 and 1947. He periodically checked health of 
plumbing and disposal systems – he would crawl the perimeter pipe tunnels to check things and once 
found that the bldg 3 HF system waste drain pipe had been eaten through and the liquid HF had eaten a 
hole in the concrete floor and continued down in to tuff so far that he could not hear a stone dropped 
hit the bottom.  Location was center of east side of south wing of bldg 3. 
 
How much plutonium should we expect in MDA B? 
  “I think what you’ll find there is merely contamination.  You have all these old beakers and such and 
in those days you’d clean it to the extent possible to recover any plutonium you could possible recover.  
Now, there were high counts.  You see a microgram of plutonium gives you 50,000 counts per second.  
So with a Geiger counter you can scan and know if there’s much plutonium there.  You can throw 
away a microgram and it still pretty hot, but a microgram you’ll never find except for the counter.  So 
if any recoverable amount, especially in those day when it was so valuable, valued at millions of 
dollars per gram, … how else can you evaluate it, and so any quantity at all that was recoverable would 
have been recovered, it would not have gone down there, so what you’re talking is contamination.  Not 
quantities of plutonium.” 
 
Our current upper bound estimate is not more than 100 grams Pu in the entire trench.  
“I would guess that that was an awful liberal estimate.  I guess there’s not near that much in there.  If 
there was a gram, … they would have done … broken their backs to recover it at that time.  Do you 
see, now remember on the bombs that they made, the inventory went to virtually zero.  And so any 
quantity that was recoverable at all was recovered.  Nowadays, it might be a different story.” 
 
What can you tell us about the General’s Tanks? 
“We dumped chemicals in tank trailer outside, when it was full, they would haul trailer around to tanks 
and dump contents.  Not likely that much in the way of acid was disposed because acid would damage 
tanks.” 
 
The contents were left be because they were not that high in Plutonium? 
“No real reason the contents were never recovered – “it was something that came up every once in a 
while and we discussed it, talked about it, but nothing ever got done.  We had other problems.  There 
may not be all that much in it.”  Always had other fish to fry on higher priority basis. The tanks were 
salted out and weren’t hurtin anything.  It was sampled and was not a worry at the time.” 
There was a time when Plutonium was so much in demand that we scrounged for every little bit, that 
you wouldn’t have time to reprocess that stuff.  The stuff I told you that we had just concentrated into 
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something we could get into the 5l bottles, that was the stuff we had to get out and get back into 
solution and processed.  With solvent extraction and ion exchange.  We lost a man on that job.  Kelly.  
Got killed on a criticality accident at our place and a .. but that was in that facility were he was 
working.  But we wouldn’t have had time to do anything about the General’s Tanks.” 

 
Was there a point in time when everyone was told to stop using the General’s Tanks? 
“I imagine so. … You can see after a while things became more organized, we had chemists working 
on it right there and before they had taken just little bits of knowledge and expanded into the whole 
plant and after a lot of this stuff didn’t work.   Then we had chemists like Larry Mullen and Gus 
Hendrickson working out processes that eliminated the need for the General’s Tanks.” 
 
At what point in time do you think the valve of plutonium, the scarcity would have been less critical?   
“Oh it would have been clear into the … oh let’s see, what would I say, … I told you about the, getting 
the orders to recover all the plutonium we could, turning it into metal as quickly as we could,” 
 
Now, that was after the war. 
”Oh yes, that was several years after the war, but we were cranking bombs out pretty fast, and there the 
plutonium went, and they were wanting to build up an inventory.  And I would say that it would have 
been when Rocky Flats was going good.  Rocky Flats started in about 53. and by the time they got 
rolling, they got pretty casual about   They took the attitude that if it wasn’t economical to recover it 
went down the drain.  I’d say sometime after about 54, 55 there was enough of it around that there was 
no worry about small quantities of it.  I think it was long about there that, … I can’t  … I was trying to 
think of when we put in the plutonium weapons plant at Hanford.  I think that was probably in the mid 
50’s.  We had already … we had rebuilt our plutonium facility and put it on a semi-remote control 
purification of metal and parts of that were copied at Hanford, although they thought that they could go 
to a continuous hydroflourination process and they ended up with so much dust in the bottom of the 
box that they had a pulsing reactor “… 
 
So Hanford wasn’t producing plutonium is large quantities until the 50’s? 
”I didn’t say that.  What I’m saying is that there were sufficient quantities of it that you weren’t 
scrapping for every little half a gram.  I know Rocky Flats was … a lot more liberal in their thinking 
about what was put down the drain.  Of course, they got in all kinds of trouble since then.  And I guess 
that was along about the mid 50’s.  And Venable and I were real good friends.  And I would go to 
Rocky Flats regularly and we argued over that principle for a long time.  He had been working for 
DuPont where dollars were dollars and he took that same attitude towards plutonium.  If it wasn’t 
economical to recover, then don’t bother with it.  And that would have been along about the mid ‘50’s. 
 

What can you tell me about plutonium? 
“It was a long time before they got enough to really make anything out of it.  And they did that in old 
D building.  And they essentially worked on table top and with open faced hoods.  And so a lot of 
those fellows got a snoot-full right then.” 
 
[After showing Wilbur aerial photos and graphics of MDA B] 
“Well let me tell you what I know … about this.  We they started out they were only interested in one 
thing and that was turning metal into a weapon and that was all that mattered, but they did realize that 
they had to do something with their waste.  The thinking was short term and they didn’t think Los 
Alamos would be there too long.  So they built a whole bunch of iron, black iron cans.  As I remember 
they were something like 4x4x8.  And they started putting the waste in there, and by waste I mean 
that’s anything you didn’t know what else to do with.  Old beakers, and equipment, and gloves and 
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trash – anything went in there, and then they put a lid on and welded it shut.  I believe the intent was to 
take those out in the deep Pacific and drop them in a trench.” 
 
The C-Cans?!  I’ve seen a memo talking about C-Cans. 
“OK, well that was the intent, but it kinda got vetoed somewhere along the line, and so that’s what they 
started putting in this trench was those cans.  Now when I came to work, there was still a bunch of 
those there and there was still a bunch of those open, but you find in there a good many of those were 
actually buried.  And, I didn’t see it, but there was a rumor that there was a dump truck they put in 
there too that got hot when they started cleaning up old D-Building, it was pretty from everything and 
the dump truck hauling things out of there got contaminated and they had to put the dump truck in 
there.  It was a pretty good size pit.  Now I don’t remember it being quite that long.   
 
“It seems to me there was an old disposal pit over here for chemicals [pointing just northwest of the 
branch off road to DP East].  And we used these buildings for various things, one was a training place 
for new employees that couldn’t get in the gate and they were just plain old wooden standard army 
buildings.  They was supposedly no contaminated work done here.  Later on this became a plumbing 
shop.  And I worried quite a bit about plumbers carelessly bringing pipe back out.  But I had it 
monitored pretty closely.  They were training buildings and places you could talk to people outside the 
fence.  This road cut around and went to DP East.  … and they were across form the laundry. 
 
We understand that folks would bring small amounts of chemicals to room 213 in bldg 2 and store 
them there until they could figure out what to do with them. 
“I was in charge of that.  Now here’s what we did.  When I hired in I said I don’t know anything about 
plutonium processing.  They said you don’t have to know anything, we have the best people in the 
country working on this.  Everything they’ve worked out in detail.  All you’ve got to know is if they 
say open that valve, you open that valve.  Nothing could have less true than that.  Nothing worked in 
that place.  You couldn’t get a solution from one pipe to another.  It would run out.  They have used a 
very low quality stainless steel, 204, very low quality. It couldn’t stand nitric acid.  We’d have to cut 
line in two with a hacksaw and catch the plutonium nitrate in a bucket.  And then take and pour it into 
another tank.  And that tank we put it in was a tank that we had scrounged from Hershey’s Chocolate.   
And it turned out to be monel.  It wasn’t stainless steel.  So they ate right through it.  And see I was in 
charge of it at that time.  The process for recovery at that time was, … you we had two streams – an 
oxalate and a nitrate process coming from purification.  And they came to separate tanks.  And then we 
were supposed to precipitate that out with a peroxide precipitation on it … and get the plutonium.  But 
there was so much iron in it that it didn’t work. 
 
Let me play catch up here, you had two streams from purification – oxalate and ??? 
“Oxalate and the other was ether extraction.   Now years later when I removed those tanks I had a 1000 
gallon glass lined, jacketed, augured tank interlaced with thin-walled ??? tube because they were 
worried about plutonium inhalation.  When I took the lid off that to see what was in it, a lot of those 
thin-walled tubes were half full of plutonium oxalate that had never gotten past that point.   
 
And this was when? 
“This was several years later.  Anyway, nothing worked and what happened, we ended up with just a 
red sludge that looked like dissolved brick.   
 
Was this in the oxalate, the ether, or both? 
“Both, we blended them together after we got’ em.  And anyway, I had a fella come to work for me 
named Pierre Hortzhorn, a graduate of MIT and the first thing I did was have him build an evaporator.  
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So we started evaporating this down as far as we could go and put it in 5l glass bottles.  And put it in 
storage until we could get a process worked out, but this was an expediency.  We had to keep emptying 
these tanks because purification was running and it was working.  We kept getting the residue and 
couldn’t handle all that because the processes didn’t work at all.  We had to replace all the piping with 
a higher grade of stainless, all the pumps and everything else had to go.  We had to rebuild it as an 
expediency.  We had to do something with the discarded solutions.  So we evaporated it down til it 
because, as I said, a solutions of red brick.  And we put this in 5 liter bottles while it was still warm, 
and we closed those up and put them in the vault.” 
 
What vault did you put them in? 
“Over at the north side we had a big vault for plutonium, and we put them in there.   
 
What building was that in? 
That would have been in ’46, that we built that evaporator.  You know we used to be able to do things.  
If I needed something, we did it.  A little while later, a few years after that, Bill Marriman was in 
charge of recovery operations, I was in charge of metal fabrication, but we got an order from the 
Secretary of Defense.  We were to start recovering plutonium by February, this was in August that we 
got the order.  There was just a dire shortage and they knew a lot of it was in the recovery stuff.  So, 
Bill Maraman and I worked out a schematic of what we might need.  Bill went on the road with the 
authority to go into anyplace and say I want that and get it.  And I started tearing out all the old 
processes.   
 
And what date was this? 
 
This would have been, … oh, … I’m just giving you an example of how you could get things done.  
They assigned me a full crew of plumbers, and I made a deal with them that they didn’t have to work 
for ??? cuz all he did was upset the plumbers.  I had a full crew of plumbers, a full crew of electricians 
and I had to rip out all of the original stuff, clean the room out, and we had worked out a plan where 
we had certain piping that we could depend on no-matter what the process.  And by February we were 
processing plutonium.   
 
February of what year? 
“I can’t remember the year, but it would have probably been about ‘48, ‘49.  Some where in there.  I 
know we got that order from the Secretary of Defense.  We were to be recovering plutonium by 
February.  We didn’t even have a process I started gutting the building and getting it ready.  That when 
I pulled out that big 1000 gallon  tank.  We had to drag it out because we had nothing that we could lift 
it with.  We drug it across the floor to the doors where we could pick it up.   In the mean time I had to 
pull all those tubes out and clean them out.  But anyway, in that six month period, we tore the old stuff 
out and put in all new tanks and whole new processes, and started recovery with that, because we 
didn’t have to go through all the ri-ga-ma-role you do know.  They said you do it and we did it.  And 
we had the authority.   
 
How long after you started work there did this happen? 
“It would have been at least a couple or three years  So it would have been around ’48 or around there.  
But, the idea is, then you could get things done.  Now, you can’t do anything.  Just like the plutonium 
production.  I was in charge of the planning and construction of TA-55.   
 
Do you remember anybody pouring chemicals into the trench over here (pointing to the middle of the 
east area of MDA B? 
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“No I don’t remember anyone ever doing that.” 
 
How about filling glass bottles with chemicals and putting the glass bottles down in the trench? 
“I don’t remember – that’s why I told you about the glass bottles that I was in charge of recovery and 
we were putting all of the concentrated solutions into 5 liter bottles and we had to design a special plug 
to go in the top with a sintered glass filter in it because you’re constantly giving off hydrogen due to 
the constant reactions in the jars.  All those went into storage because they had large quantities maybe 
up to 50 grams plutonium.” 
 
But the glass bottles that you are talking about all got processed. 
“All got processed.  After we rebuilt the place, we brought the bottles back in, re-solutioned them, and 
we separated them with solvent extraction and ion-exchange.  Not with the final peroxide treatment, 
which didn’t work with all the iron in them.  But we had real college quality men that designed it, they 
had it right down, they could show you a full flow diagram, right to the cc how you were using and 
they you realized nothing worked.  Nothing worked.  The lines filled in.  With the much higher iron 
that would precipitate out, we’d have to saw the line in two and catch it in buckets.  Can you imagine 
doing that now?”  
 
What we’re trying to do is figure out … 
“OK, I can help you to there (pointing to the eastern portion of MDA B on the late 1947 satellite 
photo), but I can’t help you with that (pointing to the western, graded over portion of MDA B on the 
same photo).  And that’s what I remember being an open pit, with a big pile of stuff on the end – dirt 
and all, I don’t know what they did with all that dirt.  Seem like they had more than they needed to fill 
up.  They may have hauled some off.  You were, talking, … 65 years ago.” 
 
Yes, but in terms of presence or absence of things, you don’t remember them stashing bottles in here 
(pointing to the center eastern area of MDA B)? 
“No, No.   Now, like I told you, I remember talk of a chemical waste place over on this side of the road 
(pointing to the north side of DP Road).  Just up the road a little bit from those two buildings we were 
talking about.”   
 
So we don’t know what these are (pointing again to the six small square structures on the North side of 
the road)? 
 
“No, I have no idea what those are.  They had nothing to do with us.  I knew pretty well what went on 
with our place.”   
 
So someplace over here people would dump chemicals? 
“Now, within the site we had an acid waste disposal … and it was nothing but a, … almost like a 
cement septic tank, in which we could dump acid waste.  Now not plutonium contaminated, but just 
common waste. “ 
 
What we found in the literature is discussion of “unworkable solutions” and they when to room 213 
bldg 2. 
“That’s our recovery operation.” 
 
And that was you? 
“Now when was that literature?” 
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“I don’t know” 
“You see, that was me until 47 or so, when I when down, … well maybe a little later.” 
 
“recovery was you until 47?” 
“Yeah, I was in charge of that for about a year and a half or so and then I went down to metal 
fabrication where Doug Ballard, who was in charge of metal fabrication was going away, going back 
to school, leaving.  He went down there and got his doctors degree and went to work for Sandia.  He 
was an awful nice fellow and a very well known artist.  And he died about a year and a half ago.  I 
went down there and essentially took over weapon production until we could get someone in who was 
more of a metallurgist.  But I was in charge of metal production then and we worked two shifts we 
were trying to knock out weapons as fast as we could.  And then we started to develop the thin walled 
later on and I still worked there but by then we had a fella working full time in charge of metal 
production and I went back to being a plumber.  Doing my own research work and stuff like that.  Any 
time a problem came up, that was mine  
 
You know, In summary, when you were working at DP West, when you got done with recovery 
solutions, and you had recovered all the Pu from them that you could, what did you do with them? 
“They went to waste treatment. 
 
“They went to waste treatment?” 
“Sure.  What else would you do with them?” 
 
“Well, what waste treatment did you have?” 
“You’d pour it in the sink, and open the valve, and let it run out.  That’s what they did.  But later on 
they developed processes for reprocessing it specifically trying to take out any contamination. 
 
So in the 1946 to 1948 timeframe, the first two years that you were there, everything went to the 
general’s tanks? 
No, no, I told you, when we couldn’t process it, we evaporated it, precipitated it out, put it in 5 liter 
bottles, then we put it in the vault.” 
 
“So it went in the vault and stayed in the vault until you could do something with it?” 
Yeah.  And then we brought it back out, re-solutioned it, and treated it with ion exchange and, and 
reprocessed it.” 
 
“When did you start treating the red concentrates?” 
“That was what I told you around the early fifties.  We got this letter from the commanding general 
that we had to have the plutonium.  I remember very well, they showed up the telegram, … we had to 
have, … the process running by February without regard to neatness or cheatness… in other words, no 
bullshit, we’ve got the money, we’ve got the priority.  Bill Maraman could go into any manufacturing 
place and say, ‘I want that thing’ and they’d say ‘oh, that’s so and so’s’ and we said “not now, that’s 
ours.  You ship it to this address.  At the time I got the building done, we had a process, we know we 
need tanks, we settled on 250 gallon stainless steel tanks, and besides, by the time we got the tanks we 
had a process.  Now, we knew how to hook the pipes up.  And that was in 213.” 
 
“And you set up those tanks in 213?” 
“Pulled out all the old equipment, cleaned the room down, … by then see, we were working on a 
remote control, remote processing, purification and metal production.  And we were moving out of 
313, where we had the reconstruction and upgrades to extraction, now that used to come to us in a 
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trench in the floor, trench, a covered over trench filled with pipe and years ago we pulled that piping 
out, processed it, got rid of it.  I came directly from bldg 3, from 313 to 213 by pipe.  And now there 
was another one, ether extraction stuff, often came over in bottles, and we poured them into the tank, 
now we had an order one time to start putting that in special stainless steel drums, and ship that to 
Berkeley and Seaborg and his crowd were looking for new elements and that’s where they found them 
– in the solutions that I sent them.” 
 
So the solutions left over from ether extraction and purification where what you sent them?” 
“They were darned clean.  Not a bunch of ‘em we shipped out there, just one or two batches, we 
shipped out there in special stainless steel drums.” 
 
And when did you do that? 
“In 46, late 46, early 47.” 
 
So nothing, came out of 213 and went to MDA B? 
“No siree, that stuff came out of old D building.” 
 
So that tells me that 213 did not produce waste that went to MDA B, or not that you’re aware of? 
“No.” 
 
Now when you threw trash out, these was a dump truck that went around and picked up contaminated 
trash.  You contributed trash to that, yes? 
“Yeah. … Now we had a trench down there between the General’s Tanks, that where our trash went.” 
 
Even in ’46?” 
“Yeah.  When you get to thinking about it, what would you have done with your trash in ’46?” 
 
Well, I would have put it in whatever the open trench was. 
“Now how would you contain it, your trash in the room?  We didn’t have plastics, that’s the point, it 
went in a cardboard box.  Now we needed a method of taking something out of a box and moving it to 
some other location without spreading contamination, so we reasoned that if we put a 24” extension on 
the bottom of the box, put a plastic bag around that and a thing to hold it and that in a box, then you 
cold transfer into that, seal off the box so you could carry it over, now the outside … flips over, you 
put that in the box.   We had to make our own plastic bags.  We’d get sheet stock, rolls of sheet and 
make out own plastic bags.  And I got hell once, it was the only time I got a call from the director’s 
office, and I wanted an electric iron with an automatic control on it to seal the plastic.  So I ordered one 
from stock at the hardware store.  And he call’s up and say’s “Neese, what in the hell do want an 
electric iron for?  Is your wife going to iron your shirts?”   So I told him what it was for.  So we got it.  
So we had to make our own plastic bags for quite a while until we could get an outside vendor to make 
them.  Think how hard these were to manage – 15 mils, and now they’re one and a half, half a mil.  
These were thick.” 
 
And you put those inside a cardboard box? 
“Well those didn’t go to the dump.  I’m talking about stuff like weapons parts you’re moving to 
another box.  At first we would wash it with alcohol, place it on filter paper and carry it on our hand to 
another box, open the airlock and set it in there.  Well, we had to get past that and that when we went 
to the plastic bag transferred between boxes.” 
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And now laboratory things like lab coats and all the things that got contaminated, those went in the 
cardboard boxes? 
“And that went to our own little dump, down there, that trench back of the general’s tanks.” 
 
So that trench behind the Generals Tanks was used until when? 
“I don’t know.  I’d say it was the early sixties, probably.  Maybe a little later.  I think all that’s been 
dug up and taken care of.” 
 
Interesting, so it (MDA A) was in use in 1946 and continued to be in use until, 1960’s did you say? 
“Oh yeah, I’d say yeah, you see you couldn’t put it in the city dump.  Let’s see, it seems like we had 
our own incinerator that burned a lot of our, … rags and stuff that we used insides of our boxes.  We 
could incinerate that and then recover the oxide.  I built two or three of those.  No we’re taking, … I’m 
trying to picture it, … something like a foot by a couple of feet.  And another thing, up until I started 
rebuilding things, our gloveboxes were just vented into the room.  They had a piece of adhesive filter 
paper on the outlet of the box and it was just vented into the room.  And in metal fabrication, where we 
had lots of heat and stuff, it went into the wall duct that ventilated the room.  It wasn’t until about 55 
that they started rebuilding the metal fabrication operation and I put in special filtering elements to 
clean up the air.  You couldn’t get any filters until they started to make chemical filters, high efficiency 
filters for the army.  They developed real efficient high efficiency filters.  At first we just used the 
cartridges off the gas masks that the army developed, we used that just as an in-line filter.  And then 
we got to manufacturers making them for us; 12 x 12 x 6 and then 24 x 24 x 16, they called them 
HEPA, high efficiency particulate filters.” 
 
Now you tore out a lab and started over because of all the rotted piping?  When did you do that? 
“Well, in the early fifties, that’s when we took metal purification and fabrication, making the 
plutonium button, we built a remote control line for that.  In room 501 in the early fifties.  And Dupont 
was coming on-line and Hanford was re-built and they kept men in our plant all the time to test stuff 
that we were rebuilding.” 
 
So the process piping and things that were waste that you were throwing out, the debris, where did that 
go? 
“That trench.  That trench back of the General’s Tanks.” 
 
So it didn’t go over to MDA C, over by TA-55… 
“Oh no, no, we didn’t send anything over there.” 
 
And you must have a done a quick lab clean out when you got that order to reprocess all plutonium, 
that’s really what drove it all, right? 
“Oh, right.  That gave us the authority to do something and man we did it quick.” 
 
And all of that stuff you threw out to make room and get ready went into that …” 
“It went into that trench.” 
 
Behind the General’s Tanks? 
 
“Yes, and remember even one of the thousand gallon steam jacketed tanks, these are things that we 
picked up on the open market that they had before I got there.  All they could get to handle those 
solutions was a glass lined tank.  You see they didn’t have stainless steel tanks.” 
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And so they just dropped them in the hole and … 
“You clean them up as best you can, put people in there in pressure suits and wipe them down and 
clean them, and do the best job decontaminating them that you can.  Period.  What else can you do?  
And at some point, that’s it, they’re as clean as you can get.  We had people, now really they were 
janitors, and we trained them for decontamination and they got pretty good at it.  You know, they 
worked carefully and had good monitors.  By today’s standards, maybe we didn’t have, … well, we 
did the best we could at the time.  What would you do with a 1,000 gallon tank today?” 
 
“We even sandblasted to get a little more off.  We got a vacuum blaster.  It was a machine that blasted 
grit and sucked it up into filters so that you could cut the concrete just a little pit.” 
 
So you used the sandblasting on what? 
“Floors.  …We had one job, … the original gloveboxes had five inch glove ports.  The orginal 
gloveboxes were taken from Notre Dame’s biological research lab.  We built these gloveboxes for 
biological research on dangerous bacteria and stuff, and they made them so that at the end of the 
experiment, they could steam clean them.  They were made smooth on the inside and they were made 
by a dairy equipment supply company in Iowa.  And we adopted that same box to start with.  But they 
had five inch glove ports.  We had machinists that would come out that couldn’t put their arm through 
a five inch hole.  So I decided to build a new line of gloves, eight inch, so we got all organized on it.  i 
had all new molds made for gloves, by the rubber companies, and they made us a whole new line of 
eight inch rubber gloves.  In metal fabrication, which is our most dangerous worst place, we lined the 
whole room, walls and everything, with masking paper, and then we had the Zia company come in 
with all the old paints they had and spray that so its tacky.  Floors, walls, everything.  And then we 
went in and used hydraulic lift table and mounted a milling machine on it, and put that up to a box.  
We cleaned the box first.  And we put a fly cutter on it and we’d bore an eight inch hole out.  We 
worked in pressure suits, two of us working.” 
 
So you’re retrofitting an existing glovebox? 
“Oh yeah.  Then we bolted on an eight inch flange that was adaptable to an eight inch glove.’ 
 
And when did you do that? 
“Oh shoot, … I’d say, the early fifties.  I know it was when we were trying to get filters on stuff.  I 
know I went down to Espanola in the morning and gave blood for … someone.  Got back, went to 
work, and then … I didn’t realize a thing could hit you so, but working in that pressure suit with a lack 
of oxygen, … I just didn’t hardly make it through the day.  And then when we got through with all 
those, we cleaned up the best we could, then we came in again and sprayed all that paper with gummy 
paint, then took it down and the room was relatively clean.” 
 
And that paper all went in MDA A? 
“Yeah.” 
 
So you worked in DP West until what year? 
“In 68 we said we’ve got to do something to make these places safer, mainly form a fire standpoint.  
So I was asked to write up requirements for a plutonium facility, so I put down everything I thought, 
my boss and I looked it over and that then became the bible for the new plutonium facility.  In 68 they 
gave us money to retrofit the old plant.  At that time we did a lot of stuff like putting in sprinklers, 
which we didn’t have before.  And we did a lot to make the place more fire safe.  Because they had had 
that fire at Rocky Flats.  They said we can’t let that happen again.  So that was, … long about ’68.  By 
the time we got the job about done, they said we need a head to build a new plant, so starting in ’69, 
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early ’70 we again started meeting with Washington, deciding what we needed, and setting up and 
using those old requirements and reworking it, of course Washington, they can do wonders to 
something, they can tear it up to where its totally unusable.  So we had to battle all the time on the 
practical things, as well as the desirable.  So then started looking for contractors for building new 
plutonium facilities at Rocky Flats and at our place.  That was my job from then on.” 
 
We still have stories of people carrying bottles of chemicals down here, filling up carboys beside a 
hole and then burying the carboys right in this area (pointing to map of east MDA B). 
“I’m not saying they didn’t, but it wasn’t us.  Understand, I’m saying we didn’t do it.  Now think of D 
Building, right in the Tech area, uptown – what would you do with all your cleaning solutions?  Take 
them down there in bottles and bury them.  But not us.” 
 
So that must be it then, they didn’t have anything else and got license to use that area? 
“They built a waste treatment facility for them over across the road from the united church where the 
swimming pool is now.  And they, ah, … before that they didn’t have any waste treatment.” 
 
When was that built? 
“I don’t remember.” 
 
Was it built in the 40’s? 
“Latter part of the 40’s.” 
 
So in the early 1940’s, everything is coming here?  Early forties until whenever that plant was built? 
“I imagine that trench was there before they built DP site.  They built DP site from, as I understand it, 
the spring of ’45 and finished it in the fall.  That’s why they these buildings that they could get.  They 
had these brick layers from New York building fire walls and worked them around the clock.  And the 
same with pipefitters and all.  And welders, he’d stay on duty, they would sleep on the job until they 
needed them.  It was a phenomenal thing, they built DP site in something like 16 weeks.  Wartime 
urgency.  See it was started before Hiroshima.  And ended up after.” 
“I would have gotten out of school in ’41.  I was working my way completely taking chemical 
engineering, which is the hardest of the courses and ROTC and everything, and they told us in the 
spring of ’41, don’t worry about a job after graduating, you’re going to be on active duty in 30 days.  
And boy I went on active duty in June of ’41.  I got out, of course, of finals.” 
 
And you were in the Air Force? 
“Army Air Corps.  There was no Air Force.  I went on active duty in the Coast Guard service with an 
anti-aircraft unit.  places like Galvaston and those places with the big guns, which was all obsolete, so 
they made us anti-aircraft.  Anyway an opportunity came up.  The adjutant at Eligren Field was a real 
good friend, and he called me one day and said would you like to go through pilot training?  I said I 
sure would, cuz they made 50% extra, that boosted me up to $225 a month.  Anyway, I went through 
pilot training at Renaughten??? There was one class of us that did that.  And then I was army air corps, 
and it was Army Air corps until ’48, … as a separate unit.” 
 
And you stayed in as a reserve officer? 
“Yeah.” 
 
And you got Lt.Col. as a reserve officer?   
“Right”   
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Interview with Wilber McNeese, former chemical engineer at DP West 

 

RE: Filter papers at DP West 

Date: May 9, 2007 

Place: Wilber’s home, San Jose, NM 

Interviewer: C. William Criswell  

 
Wilbur was interviewed by Ercle Herbert in November 2006, but I wanted to clarify 
some information about filters and oil changes at the DP West filter building. 
 

1. What can you tell me about the filter papers used in Building 21-12? 
They used standard filter paper, like a laboratory filter paper, micropore or 

something like that, some of those contained asbestos. Nothing very efficient, in fact 

they were very inefficient. I don’t remember if they used pleated filters. 

 

2. Did you try to recover plutonium from the filter papers? 
No, not routinely. We monitored the contamination when we had an accident or a 

non-routine release, some of the filters were taken for recovery after those incidents, 

but routinely the filters were probably sent to the dump. 

 

3. What do you know about the electrostatic filters? 
They had charged wires that were supposed to attract the plutonium, and oil dripped 

down the wires to wash the plutonium into the oil.  

 

4. Did you recover plutonium from the oil? 
No, the oil was changed by the maintenance group, we really did not have anything to 

do with it. 

 

5. Did you know if the screens on the electrostatic filters were ever cleaned? 
No, I do not know how that was done or if it was ever done. 

 

6. What do you know about CWS filters? 
The CWS filters were from the U.S. Army Chemical Warfare Service. They had these 

high-efficiency filters, we call them HEPA filters now. We first got them as cartridges 

and experimented with them on our gloveboxes, we called those dryboxes back then.  

Eventually, about 1949 or 1950, we got larger HEPA filters from the same supplier 

as the U.S. Army and we put them on the filter building because the electrostatic 

filters were not that great either. 
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Interview with Robert Nance, former chemist at DP West 

 

RE: Recovery of Stored Solutions at DP West 

Date: May 24, 2006 

Place: Rm 112 at Pueblo Complex, LANL 

Interviewers: C. William Criswell and Ron E. Rager 

 
Robert was a chemist hired at DP West in 1951.  He called himself a “slop bucket 
chemist” as he was given the task to help recover plutonium from solutions stored in 
Building 21-2. Often times these solutions consisted of thick sludge from processes that 
had failed in the past. We were particularly interested in solutions that were stored in 
Building 21-2, how they may have been related to solutions sent to the General’s Tanks 
and if they may have been sent to MDA B as waste. 
 

1. Can you tell us about your job and what you did at DP Site. 
I was hired as a chemical technician for CMR Division and later converted to a 

technical staff member.  I first worked in Building 21-2 at DP West.  There were 

bottles stored in Room 213, but that was cleaned before I got there. I was given the 

task of clearing out the bottles stored in a 55-gallon drum. These were typically a 

couple of liters each.  I would take one of them at a time and develop a method to 

create a solution that was acceptable to the plutonium recovery group, such as 

acidifying the solution and placing the materials in the proper oxidation state. The 

plutonium recovery group would perform the actual recovery operations through 

their processes. 

 

2. Did you know where the stored solutions came from or were you aware of 
solutions from D Building? 
In most cases back then, no I did’nt exactly where they came from. I did’nt work on D 

Building solutions. I had a friend named Clifford Nordeen (he has since passed away) 

that had worked there after the war, and he worked on solutions that had been stored 

since the war.  These came from D building, but they were gone by the time I started. 

The chemistry of plutonium was just in its infancy, and during the war I heard that 

some attempts to oxidize or reduce plutonium failed. These were saved until the 

methods could be developed.  

 

3. Do you know of any bottles of solutions that may have been buried or that were 
sent to the dump for any reason? 

When I started work there wasn’t much going on on DP road (MDA B). No, I have no 

knowledge of any type of bottles or solutions sent to the dump. 

 

4. What were the typical types of bottles used at the time? 
Most were 2 liter or 4 liter glass with ground glass stoppers.  
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5. What about 20 liter or 5 gallon bottles? 
We rarely had any 20 liter, but they would have rubber or neoprene stoppers.  The 

same with 9 liter bottles, they rarely had ground glass stoppers. 

 

6. There was a fire in MDA B in 1948, it was before your time, but there was some 
pink smoke seen, any in sights into that? 

The pink smoke would have been iodine, we used hydrogen iodide as a reducing 

agent, some of this might have gone to the dump. 

 

7. The aqueous recovery solutions were sent to the General’s Tanks for future 
recovery, but that did’nt happen.  Do you know why not? 

No, I really did not have much to do with those tanks.  

 

8. Do you know how the dilute solutions were managed? 
When I got there we used an ion-exchange process for dilute solutions, then the more 

concentrated solutions could be sent back to the recovery operations. We 

experimented with solvent-extraction for some things as well, and that took a couple 

of years to develop, as I remember. 

 

9. Do you know what hydrogen sulfide gas would have been for? 
I don’t remember much hydrogen sulfide during those early years. 

 

10. Do you remember what types of gas cylinders were in use in the area? 
There were dark gray 80 pound tanks, about 18-inch diameter and 4-foot high for the 

hydrogen fluoride, and tall orange tanks for oxygen. The process using hydrogen 

fluoride ultimately resulted in metal casting/machining which used nickel carbonyl.  

Empty nickel carbonyl cylinders may have ended up in MDA B. We used rifles to 

puncture contaminated tanks before disposal. Nitric acid and lots of other acids were 

common liquids used.  I don’t remember what the container types were for these 

liquids. 
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Interview with David J. McInroy, former environmental technician 

 

RE: Employee Observation of bottles buried east end of MDA B 

Date: May 31, 2006 

Place: David’s office at Pueblo Complex, LANL 

Interviewers: C. William Criswell and Ercle Herbert 

 
Dave is currently the Program Director for Environmental Restoration at LANL. He 
started working at the Laboratory in 1980 as an environmental technician as a summer 
student.  One of his early projects was a small mammal survey on MDA B.  He was 
working alone inside the fence and was walking across the area when he fell into a hole 
and had to climb out. 
 
1. Where did this happen? 
This was just about in the center part of the eastern area, the dirt area east of the asphalt. 

The hole was in the southern half of MDA B, closer to the south fence than the north. 

 

2. How big was the hole? 
The hole was a couple of feet across and about 5 or 6 feet deep.  There had been some 

sort of cover and there was some sort of space between the pallets where I fell.  

 

3. What did you observe in the hole? 
There were pallets on 2 sides of me, at least  2 pallets high with large glass bottles 

stacked on the pallets, perhaps dozens to a hundred of them. 

 

4. How large were the bottles? 
I could not say exactly. They were large chemical bottles, like you’d see in a laboratory. 

 

5. What happened next? 
I had to climb up between the pallets to get out, kind of like a ladder. I was not paying 

much attention to the details in the hole at the time. The dirt was sloped into the hole so it 

was slippery. I radioed my supervisor who sent out a radiation technician. I was scanned, 

told no problem.  The next day or very soon after, the hole was backfilled with dirt. 

 

6. Did you observe any other holes in the area? 
Not that I saw at the time. 
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MDA B Process Waste Review 

F-1.0 INTRODUCTION 

Material Disposal Area (MDA) B is an inactive subsurface disposal site, designated Solid Waste 

Management Unit 21-015, located in Technical Area (TA) 21 at Los Alamos National Laboratory (LANL or 

the Laboratory). From 1944 until it closed in 1948, MDA B received contaminated materials from the 

Laboratory and may contain both hazardous chemicals and radiological materials. There are no formal 

records of the wastes placed, and the contents have never been directly characterized. As part of its 

environmental restoration program, LANL compiled the initial categorization of MDA B in accordance with 

U.S. Department of Energy (DOE) STD-1027-92, Change Notice No. 1 of September 1997, “Hazard 

Categorization and Accident Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear 

Safety Analysis Reports,” and, based on a 1971 memorandum from Meyer (1971, 095443), MDA B was 

categorized as a nuclear hazard category 3 facility, containing approximately 100 g plutonium-equivalent 

(LANL 2003, 090176). MDA B is scheduled for excavation and the removal of its contents. Planning for 

the safe implementation of this remediation requires information about the nature of the wastes disposed 

of at the site. 

The authors of this report utilized the limited analytical data, measurements and observations recorded in 

“Cesium-137, Plutonium-239/240, Total Uranium, and Scandium in Trees and Shrubs Growing in 

Transuranic Waste at Area B” (Wenzel et al. 1987, 058214) to estimate the plutonium 239/240 (Pu-

239/240) inventory in disposal trenches at MDA B. Primary inventory components include the interstitial 

soils and fill added during waste disposal operations, gloves and other protective equipment, discarded 

laboratory glassware and debris, and intact liquid containers.  

Based on an eyewitness account, glass bottles are buried in at least one pit on the eastern end of 

MDA B. The authors of this report are unable to definitively identify the source of these bottles. They likely 

contain residual plutonium or other exotic elements. Based on the known Laboratory operations, the 

concentrations of plutonium would be approximately 1 mg/L of plutonium, a concentration considered at 

the time to be potentially recoverable in the future and too concentrated to release into the environment. 

Any solution with a concentration of plutonium greater than 1 mg/L would have been sent back to 

recovery. 

F-2.0 PRELIMINARY REVIEW AND PREPARATION OF DATA  

Wenzel et al. (1987, 058214) presented a small set of analytical results from the sampling of a variety of 

vegetation growing within the MDA B boundary fence (Table IV in that report). Some of the vegetation 

was growing directly into the disposal cells, while other growth was in the periphery between the cells and 

the boundary fence. Common vegetation included ponderosa pine, peach and elm (deciduous trees), and 

oak and chamisa (shrubs). Key information collected in the report, and used in this analysis, are the 

Pu-239/240 concentrations associated with soil and fill samples near the root systems of the vegetation. 

Scandium and uranium were sampled for, but they were determined to have low sample variation and 

likely representative of background. Cesium-137 (Cs-137) was sampled for and found at relatively low 

concentrations in comparison to Pu-239/240, thus excluding it from further use in this analysis. Table 

F-2.0-1 presents a summary of the sample results from soil and fill collected near root systems in the 

disposal cells of MDA B. Wenzel et al. (1987, 058214) reported all analytical data in femtocuries per gram 

fCi/g (10–15 Ci/g) on a dry weight basis. Using these data, the average Pu-239/240 concentration 

associated with disposal cell soil/fill is 473 pCi/g. Both Tables F-2.0-1 and F-2.0-2 present Cs-137 results 

for information and comparison; these values are not carried further into this analysis.  
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Table F-2.0-1 

Average MDA B Disposal Cell Soil/Fill Concentrations Derived from Wenzel et al. 

Description Class N 

Cs-137 

(fCi/g) 

Cs-137 

(pCi/g) 

Pu-239/240 

(fCi/g) 

Pu-239/240 

(pCi/g) 

Pondersosa pine growing in waste 

around debris (>100 cm) 

waste cell soil 6 168 0.168 578000 578 

Oak, chamisa, ribes, fallugia 

around waste debris (>100 cm) 

waste cell soil 2 75.5 0.0755 159000 159 

  summary ave. 8 144.9 0.1 473250.0 473.3 

 

Table F-2.0-2 presents a summary of the sample results from soil collected in association with root 

systems outside of the disposal cells. Using these data, the average Pu-239/240 concentration of “non-

fill” soil is 6.2 pCi/g. This average concentration is not carried forward in this analysis but may be used for 

other calculations associated with soils at MDA B. 

Table F-2.0-2 

Average MDA B Periphery Soil Concentration as Derived from Wenzel et al. 

Description Class N 

Cs-137 

(fCi/g)1 

Cs-137 

(pCi/g)1 

Pu-239/240 

(fCi/g)1 

Pu-239/240 

(pCi/g)1 

All remaining ponderosa pine soil 

(2 cm) 

peripheral soil 3 1075 1.075 5650 5.65 

All remaining ponderosa pine soil 

(10 cm) 

peripheral soil 3 289 0.289 4720 4.72 

All remaining ponderosa pine soil 

(25,30 cm) 

peripheral soil 4 110 0.11 1230 1.23 

All remaining ponderosa pine soil  

(45-55, 80 cm) 

peripheral soil 2 186 0.186 884 0.884 

All remaining ponderosa pine soil  

(150-160 cm) 

peripheral soil 1 -46.9 -0.0469 1020 1.02 

Peach and elm soil (2 cm) peripheral soil 1 476 0.476 18100 18.1 

Peach and elm soil (10 cm) peripheral soil 1 383 0.383 29500 29.5 

Peach and elm soil (25, 30 cm) peripheral soil 1 189 0.189 7850 7.85 

Peach and elm soil (80 cm) peripheral soil 1 72.7 0.0727 12100 12.1 

Oak, chamisa, ribes, fallugia (2 cm) peripheral soil 3 1200 1.2 14600 14.6 

Oak, chamisa, ribes, fallugia (10 cm) peripheral soil 3 664 0.664 5320 5.32 

Oak, chamisa, ribes, fallugia  

(25, 30 cm) 

peripheral soil 3 163 0.163 1670 1.67 

Oak, chamisa, ribes, fallugia  

(45-55, 80 cm) 

peripheral soil 2 -13.3 -0.0133 4140 4.14 

Oak, chamisa, ribes, fallugia  

(45-55, 80 cm) 

peripheral soil 1 -35.8 -0.0358 729 0.729 

 average 29 413.7 0.4 6212.0 6.2 

Source: Wenzel et al. 1987,058214.  
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The average concentrations by vegetation type and depth shown in Tables F-2.0-1 and F-2.0-2 do not 

include associated uncertainties as presented in Wenzel et al. (1987, 058214). These uncertainties are 

used in development of the random variable ranging described in the “Input Parameters and Calculation 

Methods” described below. 

Wenzel et al. identified a “mass of rubber gloves” in the vicinity of “ponderosa pine 5” at a depth of 

approximately 40 cm. These gloves exhibited total alpha surface activity ranging from 0 to 6000 counts 

per minute (cpm). At a depth of 45 cm, a lateral root had exposed a glove exhibiting 10,000 cpm. 

Conservatively selecting 10,000 cpm as the total alpha surface contamination level to be used in this 

analysis, it is necessary to apply estimated probe efficiency and surface area factors to derive the total 

alpha surface contamination level in disintegrations per minute (dpm)/100 cm
2
. Common Ludlum and 

Eberline alpha monitors of the period could be expected to have alpha detection efficiency that ranged 

from 25% to 40% and active detection areas of 60–125 cm
2
. An effective efficiency factor encompassing 

these factors is estimated as 33% and applied to 10,000 cpm to yield 30,000 dpm/100 cm
2
 total alpha 

contamination for use in this analysis. 

F-3.0 REVIEW AND POTENTIAL FOR LIQUIDS BURIED IN GLASS BOTTLES  

In the early 1980s a member of the Laboratory’s environmental studies groups reportedly fell through the 

surface and into a hollow area of MDA B in the eastern portion of the landfill. He observed multiple stacks 

of 4- to 8-liter glass bottles, containing liquids stacked 2 to 3 ft high on one or more pallets. The source of 

those bottles was part of the focus of this report, and the authors of this report are unable to definitively 

identify the source of these bottles. The bottles likely contain residual plutonium or other exotic elements. 

This authors of this report reviewed period documentation and personnel interviews to create a process 

history that summarized waste production during the 1944 to 1945 timeframe of MDA B. During the 

1940s, all of the plutonium and uranium purification solutions were retained and the materials recovered. 

No plutonium recovery solutions were discarded. The recovery of plutonium at Building 21-2 and at other 

plutonium operations resulted in large volumes of basic solutions with <1 mg/L plutonium that were 

considered unrecoverable given the available technology, so these solutions were stored in the General’s 

Tanks at MDA A. All other solutions were reportedly stored in large glass containers in Room 213. In 

August 1950, Room 213 was cleaned out to make room for a new solvent extraction plant. The recovery 

materials were moved to other DP West sites, and other solutions were reportedly transferred to either 

the “hot dump” or the General’s Tanks area. 

The concentrations of plutonium in the other-than-basic solutions were estimated to be approximately 0.1 

to 1 mg/L since the 1 mg/L quantity was still considered too precious or too concentrated to discard or 

release into the environment. Solutions with concentrations of plutonium greater than 1 mg/L were sent 

back to recovery. The total number and type of buried bottles are unknown but probably included 2-L, 4-L, 

9-L, and perhaps, although unlikely, 20-L capacity bottles, because these were common at the time. 

Based on the aqueous chemistry, a few hundred gallons stored in glass bottles was considered a 

reasonable and likely volume of these materials. 

F-4.0 INPUT PARAMETERS AND CALCULATION METHODS 

This analysis uses engineering judgement and the data from Wenzel et al. (1987, 058214), basic physical 

characteristics, and simple algorithms to calculate the MDA B Pu-239 inventory in four likely components 

of the disposal cells: (1) interstitial soil and fill, (2) disposal cell gloves and personal protective equipment 

(PPE), (3) disposal cell glassware and lab debris, and (4) intact liquid containers. To simplify the 

approach, Pu-239/240 data values are exclusively attributed to Pu-239. 
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The key input variables supporting the analysis are shown in Table F-4.0-1. Variables are defined as 

random (R), dependent (D), constant (C), or output. Random variables are assumed to have an equal 

probability of occurrence over the selected range. Random variable ranges were developed based on 

review of Wenzel et al. (1987, 058214) and professional judgment and are presented in Table F-4.0-1. 

Dependent variables are calculated based on random variables and/or constant variables. 

Table F-4.0-1 

Monte Carlo Analysis Input Variables 

Input Parameter 

Description Variable Type Low High  Units Notes 

Total volume disposal 

cells 

TVDC R 21600 26400 CY Estimated volume based 

on geophysical survey 

data disturbance 

boundaries and reported 

trench depths -24,000 

CY. Variable ranged from 

-10% to +10% 

Percentage soil and 

interstitial fill 

%S R 15 40 % Range estimated from 

standard disposal 

processes at time 

Average soil and 

interstitial fill 

concentration–Pu-239 

SCONC R 255 901 pCi/g range set at +/- one 

sigma of ponderosa pine 

5 soil data set in Wenzel 

et al. (1987, 058214) 

Assumed compaction 

gloves and PPE fill 

CPPE R 1.83E+06 3.58E+06 cm
2
/CY Range developed based 

on estimated compaction 

levels for PPE and 

laboratory glassware. 

Assumed compaction 

glassware and lab debris 

CG R 2.34E+05 2.44E+06 cm
2
/CY Range developed based 

on estimated compaction 

levels for PPE and 

laboratory glassware. 

Total 4-liter liquid 

containers 

LC4 R 50 300 # Professional judgment 

based on review of 

historical data and 

interview with D. McInroy 

Total 9-liter liquid 

containers 

LC9 R 10 100 # Professional judgment 

based on review of 

historical data and 

interview with D. McInroy 

Liquid container Pu-239 

max. concentration 

LCONC R 1.00E-05 5.00E-03 g/l “Plutonium Recovery 

Methods” (LA-175, 1944) 

Assumed unit surface 

radioactivity 

SCL R 1 30000 dpm/100

 cm
2
 

Default derived from 

maximum value Wenzel, 

et al. (1987, 058214); all 

activity attributed to Pu-

239 
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Table F-4.0-1 (continued) 

Input Parameter 

Description Variable Type Low High  Units Notes 

Percentage gloves and 

PPE fill 

%PPE D varies  % Dependent variable 

calculated as  

0.5 x (100 - %S) 

Percentage glassware 

and lab debris 

%G D varies  % Dependent variable 

calculated as  

0.5 x (100 - %S) 

Soil and interstitial fill 

density 

SD C 1.22E+06  g/CY physical properties 

Specific activity Pu-239 PUSA C 0.0621  Ci/g specific activity Pu-239 

 

The Pu-239 inventory in grams (g) associated with the interstitial soil and fill is defined as SINV and 

calculated from equation (1): 

 Equation (1): SINV (g) = TVDC x %FILL x SDENS x SCONC x 10-12 ÷ PUSA 

Pu-239 inventory in g associated with the glove and PPE component of MDA B is defined as PPEINV and 

calculated from equation (2): 

 Equation (2): PPEINV (g) = ((TVDC x %PPE x CPPE x 0.01 x SCL) ÷ 2.22) x 10-12 ÷ PUSA 

Pu-239 inventory in g associated with the glassware and laboratory debris component of the disposal 

cells is defined as GLABINV and calculated from equation (3): 

 Equation (3): GLABINV (g) = ((TVDC x %G x CG x 0.01 x SCL) ÷ 2.22) x 10-12 ÷ PUSA 

Intact liquid containers Pu-239 inventory is defined as LIQINV and calculated based on the number of 4 

liter and 9 liter containers by equation (4): 

 Equation (4): LIQINV (g) = ((LC4 x 4) + (LC9 x 9)) x LCONC 

The CPPE and CG variables defined in Table F-4.0-1 above (compacted surface area per unit volume) 

were derived through application of surface areas to compaction volumes for common PPE and 

glassware objects as estimated by the MDA B project team. The CPPE value was determined through 

use of a 300 cm
2
 contaminated surface area on a mid-arm isobutyl, poly, or vinyl glove. The estimated 

range of compacted volume for a glove (low to high) is 125 to 64 cm
3
. The CG value was determined 

based on an approximately 4-liter glass beaker with an internally contaminated surface area of 1355 cm
2
 

and subject to compaction ranging from 0% to 90% over the entire volume of 4425 cm
3
. Both CPPE and 

CG were normalized to cm
2
/CY. 

The total MDA B inventory is defined as TOTINV (Pu-239 g) and calculated from equation (5): 

 Equation (5): TOTINV = SINV + PPEINV + GLABINV + LIQINV. 

After assigning ranges to the random variables as shown in Table F-4.0-1, a random number generator 

was set up for 10,000 iterations within the range of each R. Each of the random variables are assumed to 

have equal probability within the range. These values were incorporated into a separate processing 

worksheet in which dependent variables were calculated from random variables and constants as 
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appropriate. Equations (1) through (5) as shown above were linked to the array of variables for each 

iteration such that a discrete output value was calculated. Using the TOTINV results, the total data array 

was sorted from lowest to highest and assigned a corresponding percentile within the population of 

10,000 values. Individual data points associated with equations (1) through (5) were plotted in Microsoft 

Excel v7.0 for each of the 10,000 iterations.  

F-5.0 RESULTS 

Using the limited analytical data, measurements, and observations recorded in “Cesium-137, Plutonium-

239/240, Total Uranium, and Scandium in Trees and Shrubs Growing in Transuranic Waste at Area B” 

(Wenzel et al. 1987, 058214), and engineering judgement concerning potential liquids in intact bottles 

buried at MDA B, the Pu-239/240 inventory in disposal trenches at MDA B was estimated. Inventory 

components included the interstitial soils and fill added during waste disposal operations, gloves and 

other protective equipment, discarded laboratory glassware and debris, and intact liquid containers. The 

results of the calculations are illustrated in Figure F-5.0-1. 
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Figure F-5.0-1. MDA B plutonium inventory distribution 

The plutonium inventory at the 50th and 90th percentiles indicate the following distributiuons: 

• 50th percentile of total Inventory – 114 g (7.08 Ci) 

♦ interstitial soil and fill at 50th percentile of total inventory – 72.9 g (4.53 Ci) 

♦ gloves and PPE at 50th percentile of total inventory – 25.7 g (1.60 Ci) 

♦ glassware and lab debris at 50th percentile of total inventory – 13.5 g (0.84 Ci) 

♦ intact liquid containers at 50th percentile of total inventory – 2.3 g (0.14 Ci) 

• 90th percentile of total Inventory – 170 g (10.6 Ci) 

♦ interstitial soil and fill at 90th percentile of total inventory – 94.6 g (5.87 Ci) 
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♦ gloves and PPE at 90th percentile of total inventory – 38.7 g (2.40 Ci) 

♦ glassware and lab debris at 90th percentile of total inventory – 35.8 g (2.22 Ci) 

♦ intact liquid containers at 90th percentile of total inventory – 0.96 g (0.06 Ci) 

Based on the best available information and the calculation method in this paper, the total possible 

MDA B plutonium inventory ranges from 24 to 246 g of plutonium. 

Assuming an average soil density of 1.6 g/cm and the mostly likely waste volume of MDA B of 24,000 CY 

we calculate an average plutonium inventory of a representative cubic yard (CY) across the total 

inventory depicted in Figure F-5.0-1. Figure F-5.0-2 presents the average plutonium concentration in 

g/CY associated with the total inventory shown in Figure F-5.0-1. This method indicates that the average 

plutonium concentration is 0.0048 g/CY at the 50th percentile of total inventory and is 0.0071 g/CY at the 

90th percentile. 
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Figure F-5.0-2. Average plutonium concentration (per CY) corresponding to inventory distribution 

F-6.0 CONCLUSIONS 

Applying the soil concentration and surface contamination data ranges in Wenzel et al. (1987, 058214) 

and the range of possible liquids in intact containers at MDA B to the calculation method indicates an 

estimated MDA B Pu-239 inventory of approximately 114 g at the 50th percentile. This method provides 

an independent confirmation of the plutonium inventory. The total value is similar in magnitude to the 

100-g Pu-239 estimate present of Meyer (1971, 095443). 

The plutonium inventory in intact containers, based on the analogy of recoverable solutions of the period, 

indicates an estimated MDA B Pu-239 inventory of approximately 2.3 g. Perhaps more surprising is the 

relatively small potential inventory of intact liquid containers at the discard limit. Even if the number of 

containers were to increase, it would not seriously affect the entire inventory. Based on the waste process 

history of the period, individual items may possess higher levels of contamination, but they would not 

represent a significant change in the majority fraction of the inventory in MDA B.  
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The calculated quantity of 170 g at the 90th percentile is considered conservative for the following 

reasons: 

1. It applies a high compaction coefficient to gloves, PPE, laboratory glassware, and debris that may 

not be representative of the waste disposal practices of the late 1940s, as wastes were typically 

placed in cardboard boxes and dumped into the disposal trenches. No significant volume 

compaction at either the point of site collection or the disposal trenches has been described.  

2. The total alpha surface contamination value of 30,000 dpm/100 cm
2
 as applied to the surface 

area of gloves and glassware in MDA B was developed from the maximum surface contamination 

measurement of 10,000 cpm described in Wenzel et al. (1987, 058214), and the input to the 

calculation approaches this maximum. Other objects were removed from the disposal cell that 

yielded no surface contamination above background. Common laboratory and site disposal 

practices in the 1940s probably included significant quantities of uncontaminated or slightly 

contaminated trash to the waste containers bound for MDA B. The practice of discarding 

consumables that are potentially—but likely not—contaminated continues today. 

3. The soil contamination factor is applied to the entire estimated waste trench volume of MDA B. 

The documented practice at the time was to place clean soils over the waste materials, and not 

all of these soils would have been affected by dry materials such as building demolition debris. 

4. The total alpha surface contamination value is solely attributed to Pu-239. 

5. Approximately 1,300 liters of solution in intact bottles are assumed to be present. The upper 

concentration is assumed to be near the 1940s Pu-239 discard limit of 1 E-3 g/l. Some of the 

solutions may not have contained plutonium at all. Given past handling and disposal practices, it 

is likely that many of the solutions have leaked from broken or damaged containers and have 

integrated the associated plutonium inventory into the soil and interstitial fill matrix, contributing to 

the levels presented in Wenzel et al. (1987, 058214). 

Figure F-5.0-1 illustrates that, at higher total inventory probabilities, the soil component is quite sensitive 

and dominates the overall inventory. This relationship is noteworthy in that it supports the assumption that 

most of the inventory at MDA B is diffuse and reasonably homogeneous through the site. Other 

observations: the laboratory glassware and debris become a significant component of inventory only if 

there is extremely high compaction of disposal containers and breakage of related glassware. Inventory 

contributions from gloves and PPE are relatively insensitive to the variation of input parameters, as is the 

case with the calculated total liquid inventory. The relative limitations on the total potential quantity of 

liquid present result in a somewhat small and constant contribution to the total inventory. 
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